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4A. DISPOSAL AREAS.

1 September 1978

AMENDMENT NO. 8

Reference DACW09-78-B-00ll-0008

, Bid Opening Date: 26 May 1978

19 May 1978

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
P.O. Box 2711

Los Angeles, California 90053

Fill In Required Fill Area

34. SECTION 3A, EARTHWORK.

MAY 24'78

34.2.1 Paragraph 3.6, lines 4 and 5. Delete sentence "Material shall be disposed of as
directed."

34.2 Page 3A-2.

34.1 Page 3A-l, paragraph 3.3.2, line 3. Delete "site of the work" and insert: site of
the work or placed in the designated landfill site.

34.2.2 Paragraph 4, line 10. Delete "in the waste areas shown" and insert: as specified
herein.

33.1 Page S-l, paragraph 1.1, to the Completion Schedule add:

33. PART I, SPECIAL PROVISIONS.

34.2.3 After paragraph 4, add:

I. Specifications, Reference No. DACW09-78-B-00ll, covering "Indian Bend Wash, Indian
School Park and Greenbelt Trail System, Maricopa County, Gila River Basin, Arizona," and the
drawings are modified as follows:

Am. 8

4A-2 Haul Sites 1, 2, and 3. Material placed in Haul Sites 1, 2, and 3 shall be clean
material conforming to the requirements for fills and embankments. Material may· be placed
in uniform layers not exceeding 36 inches in depth within limits as indicated. Compaction
other than that obtained by controlled movement of the construction equipment will not be
required.

4A.l General. ~isposal Areas are designated as Haul Sites 1, 2, 3, and Salt River Landfill
Disposal Site. These disposal areas may be used at the option of the Contractor for disposal
of materials as specified hereinafter.

4A-3 SALT RIVER LANDFILL DISPOSAL SITE. Salt River Landfill Disposal Site-is located
approximately 6 1/.2 miles from the project site near the intersection of McDowell Road
and Phoenix-Payson Beeline Highway next to Salt River. Material shall consist of any
unsuitable material for haul sites, pavement, or any organic and inorganic trash. The size
or shape of the material to be disposed shall be such that no special handling is required.
The operator will provide the Contractor, without charge, a weigh ticket for each acceptable
load. Weigh tickets shall be presented by the Contractor to the Contracting Officer at the
end of each days work. Person to contact is Mr. David Easchief, Salt River Landfill Project,
Route 1 - Box 216, Scottsdale, Arizona, Telephone (602) 949-7234.
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add: AND CERAMIC LETTERS.

CERAMIC SIGN

35.1. 3 Details

35. DRAWINGS.

35.1 Drawing File No. 246/70.

35.1.1 D.'ails ~ and ~

35.1.2 Unde~ symbol ~
~6

Am. 8
ARMY - C. of E. - Los Angeles

HUGH G. ROBINSON
Colonel, Corps of Engineers
District Engineer

These signs including lettering and figures are made of ceramic.

35.2 Drawing File No. 246/71. Add NOTE to drawing:

NOTE: The entire park directory sign is made of ceramic, including lettering and
figures.

II. This amendment shall be attached to and shall become a part of the specifications.

NOTICE: Bidders are required to acknowledge receipt of this amendment on the Bid Form, in
the space provided, or by separate letter or telegram prior to opening of bids.
Failure to acknowledge all amendments may cause rejection of the bid.

Nec~ty
V~t:~~d
/

·.



21. INVITATION FOR BIDS.

, [-I;'YORD 1.",
,;>

MAY 08'78

Am. 4
ARMY - C. of E. - Los Angeles

-1-

HUGH G. ROBINSON
Colonel, Corps of Engineers
District Engineer

__-!.--!.----f

I RL.IARKS

Bidders are required to acknowledge receipt of this amendment on the ~~d-F0-Fmr-in-------~

the space provided, or by separate letter or telegram prior to opening of bids.
Failure to acknowledge all amendments may cause rejection of the bid.

NOTICE:

AMENDMENT NO. 4

Bid Opening Date: 10 May 1978

Reference DACW09-78-B-00ll-0004

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
P. O. Box 2711

Los Angeles, California 90053

4 May 1978

II. This amendment shall be attached to and shall become a part of the specifications.

Flr~ C(H:",a I ,f:. ~T

; ,-=Cl.:..i i::O

21.1 Page 1-3, paragraph 10. Delete the entire paragraph and insert:

10. HAND CARRIED BIDS. Hand carried bids shall be deposited in Room 1030 (South Towf?r),
2721 North Central Avenue, Phoenix, Arizona prior to the time and date set for opening of
bids.

I. Specifications, Reference No. DACW09-78-B-00ll, covering "Indian Bend Wash, Indian
School Park and Greenbelt Trail System, Maricopa County, Gila River Basin, Arizona," are
modified as follows:



AMENDMENT NO. 5

22. INVITATION FOR BIDS.

HYDItO
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Am. 5
ARMY - C. of E. - Los Angeles

-1-

Reference DACW09-78-B-00II-0005

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
P. O. BOX 2711

Los Angeles, California 90053

Bid Opening Date: 26 May 1978

8 May 1978

HUGH G. ROBINSON
Colonel, Corps of Engineers
District Engineer

_,:5,04
Necessity
Verified

NOTE: This amendment is in confirmation of telegraphic amendment dated 8 May 1978.

NOTICE: Bidders are required to acknowledge receipt of this amendment on the Bid Form, in
the space provided, or by separate letter or telegram prior to opening of bids.
Failure to acknowledge all amendments may cause rejection of the bid.

22.1 Page I-I. Delete the bid opening date "10 May 1978" and insert: 26 May 1978.

II. This amendment shall be attached to and shall become a part of the specifications.

I. Specifications, Reference No. DACW09-78-B-00ll, covering "Indian Bend Wash, Indian School
Park and Greenbelt Trail System, Maricopa County, Gila River Basin, Arizona," are modified
as follows:
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Am. 6

24. INVITATION TO BIDS.

9 May 1978

Bid Opening Date: 26 May 1978

Reference DACW09-78-B-00II-0006

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
P. O. Box 2711

Los Angeles, California 90053

14.4 The Government may at any time reserve additional funds for payments under the contract
if there are funds available for such purpose. The Contracting Officer will promptly notify
the Contractor in writing of any additional funds reserved for the contract.

14.3 Failure to make payments in excess of the amount currently reserved, or that may be
reserved from time to time, shall not entitle the Contractor to a price adjustment under the
terms of this contract except as specifically provided in paragraphs 14.6 thru 14.9 below.
No such failure shall constitute a breach of this contract, except that this provision shall
not bar a breach-of contract action if an amount finally determined to be due as a termination
allowance remains unpaid for one year due solely t9 a failure to reserve sufficient additional
funds therefor.

14.2 The sum of $2,000,000.00 has been reserved for this contract and is available for
payments to the Contractor during the current fiscal year. It is expected that Congress.
will make appropriations for future fiscal year from which additional funds will be reserved
for this contract.

14.1 This is a continuing contract, as authorized by Section 10 of the River and Harbor Act
of September 22, 1922 (33 U.S. Code 261). The payment of some portion of the contract price
is dependent upon reservations of funds from future appropriations. The responsibilities
of the Government are limited by this clause notwithstanding any contrary provision of the
"Payments to Contractor" clause or any other clause of this contract.

25.1 Page S-8. After paragraph 13 add:

14.5 If earnings will be such that funds reserved for the contract will be exhausted before
the end of any fiscal year, the Contractor shall give written notice to the Contracting Officer
of the estimated date of exhaustion and the amount of additional funds which will be needed to
meet payments due or to become due under the contract during that fiscal year. This notice
shall be given not less than 45 nor more than 60 days prior to the estimated date of
exhaustion.

14.6 No payments will be made after exhaustion of funds except to the extent that additional
funds are reserved for the contract. The Contractor shall be entitled to simple interest on
any payment that the Contracting Officer determines was actually earned under the terms of the
contract and would have been made except for exhaustion of funds. Interest shall be computed
from the time such payment would otherwise have been made until actually or constructively
made, and shall be at the rate established by the Secretary of the Treasury pursuant to
Public Law 92-41, 85 STAT 97, for the Renegotiation Board, as in effect on the first day of
the d~lay in such payment.

23. Wage Determination Decision. Following Standard Form 23, insert Modification No.8,
dated 28 April 1978, to Rates of Wages, Decision No. AZ 77-5058.

~ 1:.
1,".r,E~S AMENDMENT NO. 6

1. Spo~~H~~H~~~ Reference No. DACW09-78-B-00ll, covering "Indian Bend Wash, Indian
School Park and Greenbelt Trail System, Maricopa County, Gila River Basin, Arizona," are
modified as follows:

25. PART I, SPECIAL PROVISIONS.

14. CONTINUING CONTRACTS (1977 OCT OCE).

24.1 Page 1-3, paragraphs 15, 15.1, and 15.2. Delete entire paragraphs.

I~AY 1 5'78
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14.7 Any suspension, delay, or interruption of work arlslng from exhaustion or anticipated
exhaustion of funds. shall not constitute a breach of this contract and shall not entitle the
Contractor to any price adjustment under the "Suspension of Work" clause or in any other
manner under this contract.

14.. 8 An equitable adjustment in performance time shall be made for any increase in the time
required for performance of any part of the work arising from exhaustion of funds or the
reasonable anticipation of exhaustion of funds.

14.9 If, upon the expiration of sixty (60) days after the beginning of the fiscal year
following an exhaustion of funds, the Government has failed to reserve sufficient additional
funds to cover payments otherwise due, the Contractor, by written notice delivered to the
Contracting Officer at any time before such additional funds are reserved, may elect to treat
his right to proceed with the work as having been terminated. Such a termination shall be
considered a termination for the convenience of the Government.

14.10 If at any time it becomes apparent that the funds reserved for any fiscal year are in
excess of the funds required to meet all payments due or to become due the Contractor
because of work performed and to be performed under the contract during the fiscal year,
the Government reserves the right, after notice to the Contractor, to reduce said reservation
by the amount of such excess.

II. This amendment shall be attached to and shall become a part of the specifications.

HUGH G. ROBINSON
Colonel, Corps of Engineers
District Engineer

1 Incl
Rates of Wages, Mod. No. 8

NOTICE: Bidders are required to acknowledge receipt of this amendment on the Bid Form, in
the space provided, or by separate letter or telegram prior to opening of bids.
Failure to acknowledge all amendments may cause rejection of the bid.

SMA
Necessity
Verified

Am. 6
ARMY - C. of E. - Los Angeles
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Am. 7

27.1 Index of General Provisions.

AMENDMENT NO. 7

16 May 1978

Reference DACW09-78-B-001l-0007

Bid Opening Date: 26 May 1978

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
P. O. Box 2711

Los Angeles, California 90053

Paragraph 17, lines 1 and 2. Delete "black baked acrylic enamel finish" and
prime grey finish and field finish painted black as specified in section: PAINTING,

MAY 22'78
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27.2 Delete pages 23 and 24 and insert the inclosed pages 23 (Revised), 24 (Revised), 25, 26,
and 27.

29.1.1 Paragraph 7.7.1. Delete "ASTM C33l" and insert: ASTM C33l or C33.

29.1 Page 4K-4.

29. SECTION 4K, REINFORCED MASONRY.

28.1 Page S-l, paragraph 1.2, line 2. Delete "26 May 1978 and insert: 9 June 1978.

28. PART I, SPECIAL PROVISIONS.

26.1 Delete page 1-5 and insert the inclosed page 1-5 (Revised).

27. CONSTRUCTION CONTRACT.

26. INVITATION FOR BIDS.

FLOOD CONTROL [if:; I iiiCT
RECEIVED

27.1.1 Delete "74. Local Affirmative Action Plan" and insert: 74. Standard Federal Equal
Employment Opportunity Construction Contract Specifications.

29.1.2 After paragraph 7.7.3.1, insert: 7.7.3.2 Concrete masonry units shall be
manufactured with the manufacturers' standard intregal color admixture. The finish color
shall be spanish brown as supplied by Superlite Builders Supply Inc., Phoenix, Arizona or
approved equal. Approved standard colors from other manufacturers' or suppliers will be
compared with the Federal standard color indicated or superlite spanish brown color.

ference No. DACW09-78-B-00ll, covering "Indian Bend Wash, Indian
elt Trail System, Maricopa County, Gila River Basin, Arizona," and

Amendment No.6, dated 9 May 1978 and the drawings are modified as follows:

30.3 Page l6B-9, paragraph 19. Delete the entire paragraph and insert:

30.2 Page 16B-9.

30.1 Page l6B-8, paragraph 11.1.3, lines 2 and 3. Delete sentence "Breakers shall have ***
amperes at 208V." and insert: Breakers shall have a minimum interrupting capacity as shown
on the drawings.

30. SECTION l6B, ELECTRICAL-DISTRIBUTION AND PARK-LIGHTING SYSTEM; UNDERGROUND.

30.2.1
insert:
GENERAL.

30.2.2 Paragraph 18, line 2. Delete "black baked acrylic enamel finish" and insert:
prime grey finish and field finish painted black as specified in section: PAINTING, GENERAL.

19. Multi-purpose field lighting poles shall be nominal 100 foot steel, round tapered, or
sectional telescoping poles with welded joints. Structural calculations shall be furnished
by Registered Structural Engineer showing adequacy of the pole design for the number of
fixtures specified, including all provisions for future additions, under an isotach zone
rating of 80 NPH. Allowable steel stresses shall be per AISC steel construction manual.

...



Poles shall be prime grey finish inside and outside, and field finish painted shall conform
to the applicable requirements as specified in section: PAINTING, GENERAL. Each pole shall
be provided with (6) 2 1/4 inch by 96 inch galvanized steel anchor bolts, threaded at the top
end. The steel plate base flange shall be provided with an external grounding nut. Steps
of 3/4" X 6" galvanized steel carriage bolts threaded into forged nuts welded to pole shall
begin at 12 feet from the base and be spaced at 15" intervals on alternating sides of pole.
Safety cable for climbing and handrails for platforms shall be designed, furnished and
installed in accordance with the applicable OSHA Standards.

31. DRAWINGS.

31.1 Drawing File No. 246/111.

31.1.1 To the drawing add the following note:

NOTE. 1. Multi-purpose field lighting standard "AA" located between field 1 & 2
shall have 12 fixtures as shown, plus all platforms and supports for 12 additional fixtures,
to be added in future, on reverse side. All other "AA" poles have no provisions for future
additions.

2. Multi-purpose field lighting standard "BB" located between fields 1 & 2
shall have 24 fixtures as shown, plus all platforms and supports for additional luminaires,
to be added in future on reverse side.

32. AMENDMENT NO.6.

32.1 Modification 25.1

32.1.1 Line 1. Delete "paragraph 13" and insert: paragraph 14.

32.1.2 Delete paragraph numbers "14, 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
and 14.10" and insert respectively: 15, 15.1, 15.2, 15.3, 15.4, 15.5, 15.6, 15.7, 15.8, 15.9,
and 15.10.

II. This amendment shall be attached to and shall become a part of the specifications.

HUGH G. ROBINSON
Colonel, Corps of Engineers
District Engineer

2 Incl
1. Pg. 1-5 (Revised)
2. Constr. Contract

Pgs. 23 (Revised), 24 (Revised)
25, 26, and 27

NOTICE: Bidders are required to acknowledge receipt of this amendment on the Bid Form, in
the space provided, or by separate letter or telegram prior to opening of bids.
Failure to acknowledge all amendments may cause rejection of the bid .

..;SMA.
Necess1.ty
Verified

Am. 7
ARMY - C. of E. - Los Angeles

-2-
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These goals are applicable to all the Contractor's construction
work (whether or not it is Federal or federally assisted) performed in the
covered area.

The Contractor's compliance with the Executive Order and the
regulations in 41 CFR. Part 60~4 shall be based on its implementation of
the Equal Opportunity Clause, specific affirmative action obligations
required by the specifications set forth 1n 41 CFR 60-4.3(a), and its
efforts to meet the goals established for the geographical area where the
contract resulting from this solicitation is to be. performed. The hours
of minority and female employment and training must be substantially
unjforw throughout the leneth of ~he ~ontract, an~ in each trade, and rhp
contractor shall mak~ a good faith effort to employ minorities and women
evenly on each of its projects. The transfer of minority or female
employees or trainees from Contractor to Contractor or from project to
project for the sole purpose of meeting the Contractor's goals shall be a
violation of the contract, the Executive Order and the regulations in 41
CFR Part 60-4. Compliance with the goals will be measured against the
total work hours performed.

3. The Contractor shall provide written notification to the Director
of the Office of Federal Contract Compliance Programs within 10 working
days of award of any construction subcontract in excess of $10,000 at any
tier for construction work under the contract resulting from this
solicitation. The notification shall list the name, address and telephone
number of the subcontractor; employer identification number; estimated
dollar amount of the subcontract; estimated starting and completion dates
of the subcontract; and the geographical area in which the contract 1S to
be performed.

4. As used in this Notice, and in the contract resultin£ ·from this
solicitation, the "covered area" 1S The -c1ty of Scottsdale, MarIcopa County,
Arizona.

EQUAL

the "Equal
Opportunity

l.1
5.0
6.9

ENSURE

particpation,
workforce in

as follows:

Goals for female
participation 1n

each trade

TO.

25.0 to 30.0
25.0 to 30.0
25.0 to 30.0

1-5 (Revised)

Goals for minority
participation for

each trade

NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION
EMPLOYMENT OPPORTUNITY (EXECUTIVE ORDER 11246)

1. The Offeror's or Bidder's attention is called to
Opportunity Clause" and the "Standard Federal Equal Employment
Construction Contract Specifications" set forth herein.

2. The goals and timetables for minority and female
expressed in percentage terms for the Contractor's aggregate
each trade on all construction work in the covered area, are

Timetables

4/1/78 until 3/31/79
4/1/79 until 3/31/80
4/1/80 until 3/31/81

(8 May 78)



74. STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY CONSTRUCTION CONTRACT
SPECIFICATIONS (EXECUTIVE ORDER 11246)

1. As used in these specifications:
a. "Covered tirea"means the geographical area described in the

solicitation from which this contract resulted;
b. "Director" means Director, Office of Federal Contract

Compliance Programs, United States Department of Labor, or any person to
whom the Director delegates authority;

c. "Employer identification number" means the Federal Social
Security number used on the Employer's Quarterly Federal Tax Return, U.S.
Treasury Department Form 941.

d. "Minority" includes:
(i) Black (all persons having origins in any of the

Black African racial groups not of Hispanic origin);
(ii) Hispanic (all persons of Mexican, Puerto Rican,

Cuban, Central or South American or other Spanish Culture or origin,
regardless of race);

(iii) Asian and Pacific Islander (all persons having
origins in any Qf the original peoples of the Far East, Southeast Asia,
the Indian Subcon~inent, or the Pacific Islands); and

. (iv) American Indian or Alaskan Native (all persons
having origins in any of the original peoples of North America and
maintaining identifiable tribal affiliations through membership and
participation or community identification).

2. Whenever the Contractor, or any Subcontractor at any tier,
subcontracts a portion of the work involving any construction trade, it
shall physically include in each subcontract in excess of $10,000 the
provisions of these specifications and the Notice which contains the
applicable goals for minority and female participation and which is set
forth in the solicitations from which this contract resulted.

3. If the ·ContTJ'l("tnr; is participating (pursuant to 41 CFR 60-4.5) 111

a Hometown Plan appr9ved by the u.s. Department of Labor in the covered
area either individually or through an association, its affirmative action
obligations on all work in the Plan area (including goals and timetables)
shall be in accordance with that Plan for those trades which have unions
participating in-the Plan. Contractors must be able to demonstrate thei1
participation in and compliance with the provisions of any su~h Hometown
Plan. Each Contractor or Subcontractor participating in an approved Plan
is individually required to comply with its obligations und~r the EEO
clause, and to make a good faith effort to achieve each goal under the
Plan, in each trade in which it has employees. The overall good faith
performance by other Contractors or Subcontractors toward a goal in an
approved Plan does not excuse any covered Contractor's or Subcontractor's
failure to take good faith efforts to achieve the Plan goals and
timetables.

4. The Contractor shall implement the specific affirmative action
standards provided in paragraphs 7a through p of these specifications.
The goals set forth in the solicitation from which this contract resulted
are expressed as percentages of the total hours of employment and training
of minority and female utilization the Contractor should reasonably be
able to achieve in each construction trade in which it has employees in
the covered area. The Contractor is expected to make substantially
uniform progress toward its goals in each craft during the period
specified.

(8 May 78) 23 (Revised)



5. Neither the provisions of any collective bargaining agreement,
nor the failure by a union with whom the. Contractor has a collective
bargaining agreement, to refer either min9rities or women shall excuse the
Contractor's obligations under these specifications, Executive Order
11246, or the regulations promulgated pursuant theret~.

6. In order for the nonworking training. hours . of apprentices and
trainees to be counte~ in meeting the goals, such apprentices and trainees
must be employed by the Contractor during the training period, and the
Contractor must have made a commitment to employ the apprentices and
trainees at· the completion of. their training, subject to the availability
of employment opportunities. Trainees must be trained pursuant to
training programs approved by the U.S. Department of Labor.

7. The Contractor shall take specific affirmative actions to ensure
equal employment opportunity. The evaluation of the Contractor's
compliance with these specifications shall be based upon its effort to
achieve maximum results from its actions. The Contractor shall document
these efforts fully, and shall implement affirmative action steps at least
as extensive as the following:

a. Ensure and maintain a working environment free of
harassment, inti~idation, and coercion at all sites, and in all facilities
at which the Contractor's employees are assigned to work. The Contractor,
where possible, will assign two or more Women to each construction
project. The Contractor shall ..$pecifically ensure that all foremen,
superintendents, and other on-site supervisory personnel are aware of and
carry out the Contractor's obligation to maintai~ such a working
environment, with specific attention to minor~ty 0" femal~ individuals
working at such sites or in such facilities.

b. Establish and maintain a current list of ~inority and female
recruitment sources, provide written notification to f~inority and female
recruitment sources and to community organizations whEn the Contractor or
its unions have employment opport~nitie6 available, and mainta-in a r::cor~

of the organizations' responses.
c. Maint~in a current file of the names, addresses and

telephone numbers of each minority and female off-the-street applicant and
minority or female referral from a union, a recruitment source or
community organization and of what action was taken with respect to each
such individual. If such individual was sent to the union hiring hall for
referral and was not referred back to the Contractor by the union or, if
referred, not employed by the Contractor, this shall be documented in the
file with the reason therefor, along with whatever additional actions the
Contractor may have taken.

d. Provide immediate written notification to the Director when
the union or unions with which the Contractor. has a collective bargaining
agreement has not referred to the Contractor a minority person or woman
sent by the Contractor, or when the Contractor has other information that
the union referral process has impeded theContrac.tor' s efforts to meet
its obligations.

e. Develop on-the-job training opportunities and/or participate
in training programs for the area which expressly include minorities ana
women, including upgrading programs and apprenticeship and trainee
programs relevant to the Contractor's employment needs, especially those
programs funded or approved by the Department of Labor. The Contractor
shall provide notice of these programs to the sources compiled under 7b
above.

(8 May 78)
24 (Revised)
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f. Disseminate the Contractor's EEO policy by providing notice
of the policy to unions and training programs and requesting their
cooperation in assisting the Contractor in meeting its EEO ,obligations; by
including it in any policy.manual and collective bargaining agreement; by
publicizing it in the company newspaper, annual repor~, etc.; by specific
review of the policy with all management personnel and with all minority
and female employees at least once a year; and by posting the company EEO
p.olicy on bulletin boards accessible to all employees at each location
where construction work is performed.

g. Review, at least annually, the company's EEO policy and
affirmative action obligations under these specifications with all
employees having any responsibility for hiring, assignment, layoff,
termination or other employment decisions including specific review of
these items with onsite supervisory. personnel such as Superintendents,
General Foremen, etc., prior to the initiation of construction work at any
job site. A written record shall be made and maintained identifying the
time and place of these meetings, persons attending, subject matter
discussed, and disposition of the subject matter.

h. ~isseminate the Contractor's EEO policy externally by
including it in i,ny advertising in the news media, specifically including
minority and female news media, and providing written notification to and
discussing the Contractor's EEO policy with other Contractors and
SI!hcontractors with whom the Contractor does or knticipates doing business.

~. Direct its recruitment efforts, both oral and written, to
minority, female and community organizations, to schools with minority and
female students and to minority and female recruitment and training
organizations serving the Contractor's recruitment area and employment
needs. Not later than one month prior to the date for the acceptance of
applications for apprenticeship or other training by any recruitment
source, the Contractor shall send written notification to organizations
such as the above.) .,_describing the .openings, scn,pning tiro'l'!'edures,' buy

tests to be used in ,the selection process.
j. Encourage present minority and female employees to

other minority persons and women and, where reasonable, provide
school, summer and vacation employment to minority and female youth
on the site and in other areas ~f a Contractor's workforce.

k. Validate all tests and other selection requirements where
there ~s an obligation to do so under 41 CFR Part 60-3.

1. Conduct, at least annually, an inventory and
least of all minority and female personnel for promotional
and encourage these employees to seek or to prepare
appropriate training, etc., such opportunities.

m. Ensure that seniority practices, job
assignments and other personnel practices, do not
effect by continually monitoring all personnel
activities to ensure that the EEO policy and the
under these specifications are being carried out.

n. Ensure that all facilities and company activities are
nonsegregated except that separate or single-user toilet and necessary
changing facilities shall be provided to assure privacy between the sexes.

o. Document and maintain a record of all solicitations of
offers for subcontracts from minority and female construction contractors
and suppliers, including circulation of solicitations to minority and
female contractor associations and other business associations.

(8 May 78)



p. Conduct a review, at" least annually, of all supervisors'
adherence to and performance under the Con~ractor's EEO policies and
affirmative action obligations.

8. Contractors are encouraged to participate involuntary
associations which assist in fulfilling one or more ·of their affirmative
action obligations (7a through p). The efforts of a contractor
association, joint contractor-union, contractor-community, or other
similar group of which the contractor is a member and participant, may be
asserted as fulfilling anyone or more of its obligations under 7a through
p of these Specifications provided that the contractor actively
participates in the group, makes every effort to assure that the group has
a positive impact on the employment of minorities and women in the
industry, ensures that the concrete benefits of the program are reflected
in the Contractor's minority and female workforce participation, makes a
good faith effort to meet its individual goals and timetables, and can
provide access to documentation which" demonstrates the effectiveness of
actions taken on behalf of the Contractor. The obligation to comply,
however, is the Contractor's and failure of such a group to fulfill an
obligation sha·l\. not be a defense for the Contractor's noncompliance.

9. A singl\ goal for minorities and a separate single goal for women
have been established. The Contractor, however, is required to provide
equal employment opportunity and to take affirmative action for all
minority groups, both male and female, and all women, both 'lIlinority Bnd
non-minority groups, both male and female, and all women, both minority
and non-minority. Consequently, the Contractor may be in violation of the
Executive Order if B particular group is employed in a substantially
disparate manner (for example, even though the Contractor has achieved its
goals for women generally, the Contractor may be in violation of the
Executive Order if a specific minority group of women is underutilized).

10. The Contractor shall not use the goals and timetables or
affi:::"::lative actf-bn standard:: to disrrim:in~te ag.:d:lst P"y !,f'!'"!'"0"!"'~r.:.~use of
race, color, religion, sex, or national origin.

11. The Contractor shall not enter into any Subcontract with any
person or firm debarred from Government contracts pursuant to Executive
Order 11246.

12. The Contractor shall carry out such sanctions and p~nalties for
violation of these specifications and of the Equal Opportunity Clause,
including suspension, termination and cancellation of existing
subcontracts as may be imposed or ordered pursuant to Executive Order
11246, as amended, and its implementing regulations, by the Office of
Federal Contract Compliance Programs. Any Contractor who fails to carry
out such sanctions and penalties shall be in violation of these
specifications and Executive Order 11246, as amended.

13. The Contractor, in fulfilling its obligations under these
specifications, shall implement specific affirmative action steps, at
least as' extensive as those standards prescribed in paragraph 7 of these
specifications, so as to achieve maximum results from its efforts to
ensure equal employment opportunity. If the Contractor fails to co~ply

~ith the requirements of the Executive Order, the implementing
regulations, or these specifications, the Director shall proceed in
accordance with 41 CFR 60-4.8.

14. The Contractor shall designate a responsible official to monitor
all employment related activity to ensure that the company EEO policy is
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being carried out, to submit reports relating to the provisions hereof as
may be required by the Government and to keep records. Re~ords shall at
least include for each employee the name, address, telephone numbers,
construction trade, union affiliation if any, employee identific~tion

number when assigned, social security number, race, sex, status (e.g.,
mechanic, apprentice, trainee, helper, or laborer), dates of changes in
status, hours worked per week in the indicated trade, rate of pay, and
locations at which the work was performed. Records shall be maintained in
an easily understandable and retrievable form; however, to the degree that
existing records satisfy this' requirement, contractors shall not be
required to maintain separate records.

15. Nothing herein provided shall be construed as a limitation upon
the application of other laws which establish different standards of
compliance or upon the application of requirements a for the hiring of
local or other area residents (e.g., those under the Pu~lic Works
Employment Act of 1977 and the Community Development Block Grant Program).
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Description or work

Hl April 1978

DACW09-78-B-00ll

'I!r u.s -...__....."-O.•7Z711

DAlI

DlPAlITMDIT OIl AGItlCY

IIIVITATIOI FOR liDS
(CONSTRUCTION CONTRACt)

STANDARD FORM 20
JANUARY 1961 EDITION
GENERAL SERVICES ADMINISTRATION
FED. PRoc REG. (41 CFR) 1-16.401

at Room 1030 (South Tower) ,2721 North Central Avenue, Phoenix, Arizona 85004

aDd at'that tUne pUbUcly opened.
Information regafdinc biddinC material, bid auafantee, and·bonda

BID BONDS. Each bidder shan submit with his bid I Bid Bond (Standard Form 24l with good and au!ficJent SUlety orawetiD.
acceptable to the Government. or other IIlCUrity a. provided in parlaraph 4 of Instructions to Bidden (Standard Form 22) in the
form of 20% of the bid price or $3.000.000. whichever illelllllr The bid bond penalty may be exPleaed in term. of I perce.tap
of the bid price or mlY be expressed in donar~ and'centL

PERFORMANCE AND PAYMENT BONDS. Within 5 days after the prescribed Corm. are Plese.ted to the bidder to whom
award is made for .signature. a written contract on the form prellCdbed by the specifications shall be executed and two boacla,
each with good and sufficient surety or sureties acceptable to the Government. furnished; namely a perfornwlCe bond (Standard
Form 25l and a payment bond <Standard Form 25·Al. The penal sum. oC such bonds will be a. fonow~:

.Cal Performance Bond. The penal sum of the performance bond Iball equal 100% of the contract price.

(b) Payment Bond.

(1) When the contract price is $1.000.000 or less. the penal sum will be 50% of the contract puce

{2l When the contract price is in excess of $1.000.000. but not more than $5.000.000 the penal sum shall be 40% of
the contract price.

{3l When the contract pnce is more than $5.000.000. the penal sum shan be $2.500.000.

Any bonds furnished will be furnished by the Contractor to the Government prior tocommencemelltof COlltrlCt performlnce.

....I MD LOCATIOIl 011 I'llO.lICT
INDIAN SCHOOL PARK AND
GREENBELT TRAIL SYSTEM,
INDIAN BEND WASH,
MARICOPA COUNTY,
ARIZONA

Sealed bidlin duplicate for the work dacribed benlD wUI be received UDd
1 p.m. local time at the place ot bid opening, 10 May 1978

u. S. ARMY DGIlmER DISTRICT, LOS AlfGELES

The work consists of buildings, road relocation, storm drains, utilities,
playing surfaces, parking areas, pedestrian underpass, various types of
concrete surfacing and finishes, masonry walls, turf, planting, irrigation
pump and distribution system and appurtenant work required for construction
of Indian School Park and Greenbelt Trail System, complete.

•
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READ THE FOLLOWING IN CONJUNCTION WITH INSTRUCTIONS TO BIDDERS (U. S. STANDARD
FORM 22).

1. PLANT AND EQUIPMENT. Each bidder shall, upon request of the Contracting Officer, furnish a list of the
plant C}vailable to the biMer and propos,ed for use on the work.

2. MODIFICATIONS PRIOR TO DATE SET FOR OPENING BIDS. The right is reserved, as the interest of the
Government may require, to revise or amend the specifications or drawings, or both prior to the date set for opening
bids. Such revisions and amendments, if any, will be announced by an amendment or amendments to tbil Invitation
for Bids. If the revisions and amendments are of a nature which requires material changes in quantities or prices bid
or both, the date set for opening bids may be postponed by such number of days as in the opinion of the District
Engineer will enable bidders to revise their bids. In such cases, the amendment will include an announcement of the
new date for opening bids.

3. BIDDERS are required to acknowledge receipt of all amendments to this Invitation on the Bid Form (Standard
Form 21) in the space provided, or by separate letter or telegram prior to opening of Bids. Failure to acknowledge
all amendments may cause the rejection of the bid. . .

4. NOTICE REGARDING BUY AMERICAN ACT (1970 SEP). The Buy American Act (41 U.S.C. 10a-lOd)
generiilly req¥ires that only .domestic construction material be used in the performance of this contract. Exception
from the Buy American Act shall be permitted only in the case of nonavailability of domestic construction
materials. A bid or proposal offering nondomestic construction material. will not be accepted unless specifically
approved by the Government. When a bidder or offeror proposes to furnish nondomesticconstruction material, his
bid or proposal must set forth an itemization of the quantity, unit price, and intended use of each item of such
nondomestic construction material. When offering nondomestic construction material pursuant to this paragraph,
bids or proposals may also offer, at stated prices, any available comparable domestic construction material, so as to
avoid the possibility that failure of a nondomestic construction material to be acceptable under this paragraph will
cause rejection of the entire bid.

5. AVAILABILITY OF SPECIFICATIONS, STANDARDS AND DESCRIPTIONS (1977 JUN) Specifications,
standards and descriptions cited in this solicitation are available as indicated below:

5.1 Unclassified Federal, Military and Other Specifications and Standards (Excluding Commercial), and Data Item
Descriptions. Submit request On DD Form 1425 (Specifications and Standards Requisition) to:

Commanding'Officer
U.S. Naval Publications and Forms Center
5801 Tabor Avenue -Philadelphia, Pa. 19120

The.Acquisition Management Systems and Data Requirements Control List, DoD Directive 5000.19-L, Volume II,
may be ordered on the DD Form 1425. The Department of Defense Index of Specifications and Standards
(DODISS) may be purchased from the Superintendent of Documents, U.S. Government Printing Office, Washington,
D. C., 20402. When requesting a specification or standard, therequest shall indicate the title, number, date and any
applicable amendment thereto by number and date. When requesting a data item description, the request shall cite
the applicable data item number set forth in the solicitation. When DD Form 1425 is not available, the request may
be submitted in letter form, giving the same information as listed above, and the solicitation or contract number
involved. Such requests may also be made to the activity by Telex No. 834295, Western Union No. 710-670-1685,
or telephone (area code 215-697-3321) in case of urgency.

5.2 Commercial Specifications, Standards and Descriptions. These specifications, standards and descriptions are
not available from Government sources. They may be obtained from the publishers.

6. AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS, STANDARDS, DRAWINGS, AND OTHER
PERTINENT DOCUMENTS. The specifications, standards, drawings; and other pertinent documents cited in this
solicitation may be examined at the following location:

U.S. Army Engineer District, Los Angeles
300 No. Los Angeles Street
Los Angeles, california 90053

7. In addition to the immediate site of construction, the Department of Labor has stated that the Davis-Bacon Act
applies to Contractor's operations connected with temporary facilities located off the immediate site of construction
such as batch plants, sand pits, rock quarries and similar operations which have been set up exclusively to furnish
materials for the contract. Therefore, employees related to these temporary facilities are considered on-site
employees, and the Contractor shall maintain complete records as set out in the Labor Standards Provisions of the
contract. . .

8. The Government further reserves the right to make award of any or all schedules of any bid, unless the bidder
qualifies such bid by specific limitation; also to make award to the bidder whose aggregate bid on any combination
of bid schedules is low. For the purpose of this Invitation for Bids, the word "item" as used in paragraph 10(c) of
Standard Form 22, shall be considered to mean "schedule."
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Read the following in conjunction with instructions to bidders (U.s. Standard Form 22.)

9. DRAWINGS. Sets of drawings, half-size, and of specifications will be furnished upon receipt of payment of
$10.00 per set. If individualplan sheets are requested, they will be furnished at the rate of $0.10 for half-size, $0.50
for full-size, for each sheet requested,but with a minimum charge of$l. 00. The maximurtl. charge shall not exceed
the charge for a full set of planS. No refund ofthe payment for drawings will be made and the drawings need not be
returned to the District Engineer. Additional copies of the specifications alone will be furnished an applicant at the
rate of $1.00 per copy. Payments will be made by. cash, check or money order and delivered to the U. S. Army
Engineer District, Los Angeles, 300 North Los Angeles Street, Los Angeles, California. Checks and money orders
should be made payable to "Treasurer of the United States." .

10. HAND CARRIED BIDS. Hand carried bids shall be deposited in Room 6202,300 North Los Angeles Street,
Los Angeles, California, prior to the time and date set for opening of bids or bids may be delivered to Room 6048
immediately prior to bid opening time.

II. TELEGRAPHIC MODIFICATIONS TO BIDS should be addressed to:

U. S. Army Engineer District, Los Angeles
Resident Office
2721 North Central Avenue
Phoenix, Arizona 85004

12. NOTE THE AFFIRMATIVE ACTION REQUIREMENT OF THE EQUAL OPPORTUNITY CLAUSE WHICH
MAY APPI Y TO THE CONTRACT RESULTING FROM THIS SOLICITATION.

13. NOTE THE CERTIFICATION OF NONSEGREGATED FACILITIES IN THIS SOLICITATION. Bidders,
offerors and applicants are cautioned to note the "Certification of Non-Segregated Facilities" in the solicitation.
Failure of a bidder or offeror to agree to the certification will render his bid or offer nonresponsive to the terms of
solicitations involving awards of contracts exceeding $10,000 which are not exempt from the provisions of the Equal
Opportunity clause. (1975 OCT)

14. ADDITIONAL INFORMATION pertaining to these plans and specifications may be obtained by writing or
calling (collect calls not accepted)U. S. Army Engineer District, Los Angeles, Attn: Mr. S. M. Ackerman, P. O.
Box 2711, Los Angeles, California 90053. Telephone 213 688-5493.

15. NOTICE OF TOTAL SMALL BUSINESS SET-ASIDE. (1972 JUL)

15.1 Restriction. Offers under this procurement are solicited from small business concerns only and this
procurement is to be awarded only to one or more small business concerns. This action is based on a determination
by the Contracting Officer, alone or in conjunction with a re~resentative of the Small Business Administration that
it is in the interest of maintaining or mobilizing the Nation s full productive capacity, in the interest of war or
national defense programs, or in the interest of assuring that a fair proportion of Government procurement is placed
with small business concerns. Offers received from firms which are not small business concerns shall be considered
nonresponsive and shall be rejected.

15.2 Definition. A "Small Business Concern" is a concern, including its affiliates, which is independently owned
and operated, is not dominant in the field of operation in which itis offering on Government contracts, and can
further qualify under the criteria set forth in regulations of the Small Business Administration (Code of Federal
Regulations, Title 13, Section 121.3-8). For the purpose of this Invitation for Bids, in order to qualify as a "Small
Business Concern" the average annual receipts of the concern and its affiliates for its preceding three fiscal years
must not exceed $12,000,000, except that if the concern has 50 percent or more of its annual sales or receipts
attributable to business actiVity within Alaska, such average annual receipts must not exceed $15,000,000.

16. ARITHMETIC DISCREPANCIES.

(a) For the purpose of initial evaluation of bids, the following will be utilized in resolving arithmetic
discrepancies found on the face of the bidding schedule as submitted by bidders:

( 1) Obviously misplaced decimal points will be corrected:

(2) In case of discrepancy between unit price and extended price, the unit price will govern;

(3) Apparent errors in extension of unit prices will be corrected; and

(4) Apparent errors in addition of lump-sum and extended prices will be corrected.

(b) For the purposes of bid evaluation, the Government will proceed on the assumption that the bidder
intends his bid to be evaluated on the basis of the unit prices, extensions, and totals arrived at by resolution of
arithmetic discrepancies as provided above and the bid will be so reflected on the abstract of bids.
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17. MINIMUM ACCEPTANCE PERIOD (1975 MAR); Bids allowing less than the number of calendar days
specified in the "Bid" portion of SF 19 (or on the reverse of SF 21 as applicable) for acceptance by the Government
will be rejected as nonresponsive.· . .

18. ADDITIVE ITEMS (APR. 1968). The 1dw bidderfdr purposes ofaward shall be the conforming respOnsible
bidder offering the low aggregate amount for the first or base bid item, plus (in the order of priority listed in the
schedule) those additive bid items providing the most features of the work within the funds determined by the
Government to be available before bids are opened. Ifaddition of another. bid item in the listed .order of priority

. would make the award exceed such funds for all bidders, it shall be skipped and the next subsequent additive bid
item in a lower amount sh1l11 be added if award thereon can be made within such funds. For example, when the
amount available is $100,000; and a bidder's base bid artd four successive additives are $85,000, $10,000, $8,000,
$6,000 and $4,000, the aggregate amount of the bid for purposes of award would be $99,000 for the base bid plus
the first and fourth additives, the second and third additives being skipped because each of them would cause the
aggregate bid to exceed $100,000. In any case all bids shall be evaluated on the basis of the same additive bid items,
determined as above provided. The listed order of priority need be followed only for determining the low bidder.
After determination of the low bidder as stated, award in the best interests of the Government may be made to him
on his base bid and any combination of his additive bid for which funds are determined to be available at the time of
the award, provided that award on such combination of bid items does not exceed the amount offered by any other
conforming responsible bidd;er for the same combination of bid items.

* * * * *
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The acceptable ranges of minority manpower utilization, expressed in percentage terms, are as follows:

BIDDER'S MINORITY MANPOWER UTILIZATION GOALS
(Percentage of Total Manhours)

The Bidder's attention is called to the "EQUAL OPPORTUNITY" and "LOCAL AFFIRMATIVE ACTION
PLAN" clauses of the contract.

5.0% - 10.0%
./ 10.0% - 15.0%

15.0% - 20.0%
20.0% - 25.0%
25.0% . 30.0%

Until 11/30/71
From 12/1/71 Until 11/30/72
From 12/1/72 Until 11/30/73
From 12/1/73 Until 11/30/74
From 12/1/74 Until 11/30/76

1-5

All Construction Trades to be used in
the performance of the contract

In the event that under a contract which is subject to these Bid Conditions any work is performed in a year later
than the latest year for which acceptable ranges of minority manpower utilization have been determined herein, the
ranges for I 974-1976shall be applicable to such work.

TRADE

NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION"
TO ENSURE EQUAL EMPLOYMENT OPPORTUNITY

As used in this NOTICE and the contract to result from this solicitation:
(a) "the covered area" means the area of jurisdiction of the Tucson and Phoenix Building and Construction

Trades Council.
(b) "Director, OFCC" means the Director, Office of Federal Contract Compliance, United States Department

of Labor, or any person to whom he delegates authority; and
(c) "minority" means Negro, Spanish-su1'llamed American, Oriental, and American Indian, and includes both

men and women.

The Bidder shall, within 5 days after a' request therefor by the Contracting Officer or his duly authorized
representative, submit the following information:

(a) A list of the construction trades he intends to use, either directly or through subcontractors at any tier,
in the performance of the work covered by this solicitation; and

(b) A list of all current construction work or contracts to which he is a party in any capacity in the covered
area.

(Arizona Plan)
(2 Dec 75)



(CONSTRUCTION CONTRACT)

INSTRUCTIONS TO BIDDERS

STANDARD FORM ZZ
OCTOBER 1969 EDITION

GENERAL SERVICES ADMINISTRATION
FED. PROC. REG. (41 CFR) 1-16.401

(d) Modifications of bids already submitted will be
consi~ered if received at the office designated in the invi
tation for bids by the time set for opening of bids. Tele
graphic modifications will be considered, but should not
reveal the amount of the original or revised bid.

(c) Unless called for, alternate bids will not be
considered.

tain bonds or notes of the United States. Bid guarantees,
other than hid honds, will be returned (a) to unsuccess
ful bidders as soon as practicable after the opening of
bids, and (b) to the successful bidder upon execution
of such further contractual documents and bonds as may
he required by the hid as accepted.

If the successful btdder, upon acceptance of his bid by
the Government within the period specified therein for
acceptance (sixty days if no period is specified) fails to
execute such further contractual documents, if any, and
give such bond (s) as may be required by the terms of
the bid as accepted withih the time specified (ten days
if no period is specified) after receipt of the forms by
him, his contmct may be terminated for default. In such
event he shall be liable for any cost of procuring the work
which exceeds the amount of his bid, and the bid guaran
tee shall be available toward offsetting such difference.

5. Preparation of Bids. (a) Bids shall be submitted
on the forms furnished, or copies thereof, and must be
manually signed. If erasures or other changes appear
on the forms, each erasure or change must be initialed
by the person signing the bid. Unless specifically au
thorized in the invitation for bids, telegraphic bids will
not be considered.

(b) The bid form may provide for. submission of a
price or prices for one or more items, which may be
lump sum bids, alternate prices, scheduled items result
ing in a bid on a unit of construction or a combination
thereof, etc. Where the bid form explicitly requires that
the bidder bid on all items, failure to do so will dis
qualify the bid. When submission of a price on all items
is not required, bidders should insert the words "no bid"
in the space provided for any item on which no price is
submitted.

4. Bid Guarantee. Where a bid guarantee is required
by the invitation for bids, failure to furnish a bid guar
antee in the proper form and amount, by the time set for
opening of bids, maybe cause for rejection of the bid.

A bid guarantee shall be in the form of a firm com
mitment, such as a bid bond,postal money o~der, certified
check, cashier's check, irrevocable letter of credit or, in
accordance with Treasury Department regulations, cer-

22-105

3. Bidder's Qualifications. Before a bid is consid
ered for award, the bidder may be requested by the Gov
ernment to submit a statement regarding his previous ex
perience in performing comparable work, his business
and technical organization, financial resources, and plant
available to be used in performing the work.

2. Conditions Affecting the Wark. Bidders should
visit the site and take such other .steps as may be rea
sonably necessary to ascertain the nature and location of
the work, and the general and local conditions which
can affect the work or the cost thereof. Failure to do
so will not relieve bidders from responsibility for esti
mating properly the difficulty or cost of successfully
performing the work. The Government will assume no
responsibility for any understanding or representations
concerning conditions made by any of its officers or
agents prior to the execution of the contract, unless
included in the invitation for bids, the specifications, or
related documents.

1. Explanations to Bidders. Any explanation de
sired by a bidder regarding the meaning or interpretation
of the invitation for bids, drawings, specifications, etc.,
must be requested in writing and with sufficient time al
lowed for a reply to reach bidders before the submission
of their bids. Any interpretation made will be in the
form of an amendment of the invitation for bids, draw
ings, specifications, etc., and will be furnished to all pros
pective bidders. Its receipt by the bidder must be
acknowledged in the space provided on the Bid Form
(Standard Form 21) or by letter or telegram received be
fore the time set for opening of bids. Oral explanations
or instructions given before the award of the contract will
not be binding.

•



6. Submission of Bids. Bids must be sealed, marked,
and addressed as directed in the invitation for bids.
Failure to do so may result in a premature opening of,
or a failure to open, such bid.

"tc u. ll. GOVERNMENT PRINTING OFFICE: 1871-423-8ue

7. LATE BIDS, MODIFICATIONS OF BIDS OR
WITHDRAWAL OF BIDS (1977 APR)

(a) Any bid received at the office designated in the
solicitation after the exact time specified for receipt will
not be considered unless it is received before award is
made and either:

(i) it was sent by registered or certified mail not
later than the fifth calendar day prior to the date
specified for receipt of bids (e.g., a bid submitted in
response to a solicitation requiring receipt of bids by the
20th of the month must have been mailed by the 15th
or earlier);or,

(li) it was sent by mail (or telegram if authorized)
and it is determined by the Government that the late
receipt was due solely to mishandling by the
Government after receipt at the Government
installation.

(b) Any modification or withdrawal of bid is subject
to the same conditions as in (a) above. A bid may also be
withdrawn in person by a bidder or his authorized
representative, provided his identity is made known and
he signs a receipt for the bid, but only if the withdrawal
is made prior to the exact time set for receipt of bids.

(c) The only acceptable evidence to establish:
(i) the date of mailing of a late bid, modification

or withdrawal sent either by registered or certified mail
is the U.S. Postal Service postmark on the wrapper or on
the original receipt from the U.S. Postal Service. If
neither postmark shows a legible date, the bid,
modification or withdrawal shall be deemed to have
been mailed late. (The term "postmark" means a
printed, stamped, or otherwise placed impression that is
readily identifiable without further action as having been
supplied and affixed on the date of mailing by
employees of the U.S. Postal Service.)

(li) the time of receipt at the Government
installation is the time/date stamp of such installation on
the bid wrapper or other documentary evidence of
receipt maintained by the installation.

(d) Notwithstanding the above, a late modification
of an otherwise successful bid which makes its terms
more favorable to the Government will be considered at
any time it is received and may be accepted.
NOTE: The term "telegram" includes mailgrams.

Reverse of Standard Ponn 22; October 1969

Revised 1Jul1977

8. Deleted

9. Public Opening of Bids. Bids will be publicly
opened at the time set for opening in the invitation for
bids. Their co':ltent will be made public for the infor
mation of bidders and other-s interested, who may be
present either in person or by representative.

10. Award of Contract. (a) Award of contract will
be made to that responsible bidder whose bid, conform
ing to the invitation for bids, is most advantageous to
the Government! price and other factors considered.

I

(b) The Government may, when in its interest, reject
any or all bids or waive any informality in bids received.

(c) The Gov~rnment may accept any item or combi
nationof items of a bid, unless precluded by the invita
tion for bids or the bidder includes in his bid a restr-ictive
limitation.

11. Contract and Bonds. The bidder whose bid is
accepted will, within the time established in the bid, enter
into a written contract with the Government and, if re
quired, furnish performance and payment bonds on Gov
ernment standard forms in the amounts indicated in the
invitation for bids or the specifications.

..
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Standard Form 22 INSTRUCTIONS TO BIDDERS. (Continued)

12. Minority Business Subcontracting. Bidders are cautioned that
~ompiiance with the General Provision entitled Minority Business
Enterprises Subcontracting Program requires the solicitation of
minority business enterprise subcontractors and suppliers at the time
of bid preparation where time or other circumstances would not permit
such solicitation after award. Bidders desiring assistance in
developing a source list of minority business enterprises are encouraged
to contact minority contractor associations and appropriate Offices of
Minority Business Enterprise, addresses of which may be obtained from
U.S. Army Engineer District, Los Angeles, Office of Counsel, Labor
Relations Advisor, 300 North Los Angeles Street, Los Angeles,
California, 90053, telephone (213) 688-5390.



(Da,e)

In compliance with the above-dated invitation for bids, the undersigned hereby proposes to perform all
work for the construction of Indian School Park and Greenbelt Trail System,

in strict accordance with the General Provisions, specifications, schedules,
drawings, and conditions, tor the amounts set forth in the attached Bidding
Sch.edule.

DACW09-78-B-0011

REFERENCE

(Continue on o,ther side)

B-1

,B 10 FORM
(CONSTRucnON CONTRACT)

21-10>l

STANDARD FORM
DECEMBER 1965 EDITION

GENERAL SERVICES ADMINISTRATION
FED. PROC. REG. (41 CFR) 1-16.401

TO: U. S;ARMY ENGINEER DISTRICT, LOS ANGELES
P. O. Box 2711
Los Angeles, California 90053

Read the .Instcucti~ns to l1iddera(StsndS.cd ,Foczri-2-'-2)----.:--\D-A-TE-QF-IN-Y-IT-AT-IO-N--------·.---

This form to be submitted indup).icate_________ 10 April 1978
NAME AND LOCATION OF PROJECT NAME OF BIDDER (Type or print)

INDIAN SCHOOL PARK AND
GREENBELl' TRAIL SYSl'EM,
INDIAN BEND WASH,
MARICOPA COUNTY,
ARIZONA-



BUSINESS ADDRESS (Type or print) (Include "ZIP Code")

TiTlE (Type or print)

BY (Sigllature in ink. Type or print name under .i,nature)

...

..

Envelopes shall be, marked in
the upper left hand corner
Bid Under Reference No.
DACW09-78-B-00ll

DIRECTIONS FOR SUBMITTING BIDS: Envelopes containing bid$, guarantee, etc., must be sealed, marked, and addressed as follows:

ENCLOSED IS 810 GUARANTEE. CONSISTING OF liN THE ~MOUNT OF

NAME OF BIDDER (Type or print) FULL NAME OF ALL PARTIIlERS'(1'Ype or prillt) . .-----...--

The undersigned agrees that, upon written acceptance of this bid, mailed or otherwiile fumished within
30 'calendar day. , p' t ' 5 ,1. .-1,_ .' t r ·.d h . '$ } hi tt'· 't Jafter the

date, of opening of bids, ,he will within 5 calendar days (unless a longer period is,allQwed) after receipt
of the prescribed forms, execute Standard Form 23, Construction Contract, and give performance and
payment bonds on Government standard forms with goOd and sufficient surety. (See paragraph No. 18 of
thc Invitation for Bids).

REC;:;?T OF A~~ENDMENTS; The undersiAned '1cknowledAes receipt of the following amendments of the invitation for bids. drawinAs. and/or
specifications, etc. (Give number and date of each):

The representations and certifications on the accompanying STANDARD FOR M 19·8 are made a part of this bid.

. .. .
The undersigned agrees, if awarded the. contract, to commence and to complete the work in accordance with the
stipulations of Paragraph 1. of the SPECIAL PROVISIONS.

EQUAL EMPLOYMENT COMPLIANCE (1974 APR) B~ submission'()f this offer, the offeror represf;lrits that, 'to the
best of his knowledge and belief except as noted below; up to the illite Qfthis offer no written notice such as a show
cause letter, a letter indicating probable cause, or any other formal written notification citing specific deficiencies,
has been received by the offeror from any Fesleral Government agency or representative thereof that the offeror or
any of its divisions or affiliates or know first·tier subcontractors is in violation of any of the provisions of Executive
Order No. 11246 of September 24,1965, Executive Order No. 11375 of October 13, 1967, or rules and regulations
of the Secretary of Labor (41 CFR, Chapter 60) and specifically as to not having an acceptable affirmative. action
program or being in noncompliance with any other aspect of the Equal Employment Opportunity Program; It is
further agreed that should there be,any change in the status or circumstances between this date and the date of
expiration of this offer or any extension thereof, th~ Contracting Officer will be notified promptly.
(ASPR 7·2003.14(b)(3).

Envelopes'shall be addressed:
u.s. ARMY E~GINEER DISTRICT
LOS ANGELES.
ARIZONA RESIDENT OFFICE
2721 NorthCentral Avenue
Phoenix, Arizona 85004

~--------C-A-U-T--IO:-N-~'-B-'-'d-s-sh-o-lIl-'d-n-o-t-be-q-II-a-liji-:-ed--.-by--'e-"-xceptions to t~e bidd;'lgconditions.



DACW09-78-B~0011

B-3

7. DELETED

BIDDING SCHEDULE

Item Esti.mated Unit Estimated
No. Description Quantity Unit Price Amount

I. DIVERSION AND CONTROL
OF WATER 1 Job L.S.

2. SITE PREPARATION 1 Job L.~ •

3. STRIPPING LAKE BORROW
AREA 6290 Cu. Yd.

4. EXCAVATION 280,700 Cu. Yd.

s. FILL 95,000 Cu. Yd.

6. DELETED

8. LAKE LINING FILL 11,200 Cu. Yd.

9. REMOVE EXISTING
PAVEMENT 1 Job L.S.

10. REMOVE EXISTING
CONCRETE CURB
RETURN, CURB AND
GUTTER 1 Job L.S.

II. SUBGRADE PREPARATION,
HAYDEN ROAD
RELOCATION 15,045 Sq. Yd.

12. SUBGRADE PREPARATION,

" PARKING LOTS 17,552 Sq. Yd.

13. AGGREGATE BASE
(ABC), HAYDEN ROAD 3,950 Cu. Yd.

t 14. AGGREGATE BASE
(ABC), PARKING LOTS 2,925 Cu. Yd.

..



DACW09-78-B-0011

BIDDING SCHEDULE (Continuec;1)

Item Estimated Unit Estimated
No. Description Quantity Unit Price Amount

15. ASPHALT CONCRETE
PAVEMENT, HAYDEN
ROAD 2,170 Ton

16. ASPHALT CONCRETE
PAVEMENT, PARKING
LOTS 1,970 Ton

17. DRIVEWAY ENTRANCES 1 Job L.S.

18. SIDEWALK RAMPS
AT HAYDEN ROAD
CURB RETURNS 1 Job L.S.

19. PEDESTRIAN UNDERPASS 1 Job L.S.

20. CONCRETE CURBS,
HAYDEN ROAD 1 Job L.S.

21. CONCRETE CURBS,
PARK AND PARKING
AREAS 1 Job L.S.

22. DETOURS AND TRAFFIC
CONTROL 1 Job L.S.

23. PAVEMENT MARKING,
HAYDEN ROAD 1 Job L.S.

24. PAVEMENT MARKING,
PARKING LOTS 1 Job L.S.

25. STORM DRAIN
MODIFICATION
NEAR HAYDEN ROAD,
STATION 26+81 1 Job L.S.

26. STORM DRAIN AT
HAYDEN ROAD, STATIONS
8+14.75 AND 10+62.22 1 Job L.S.

r
27. STORM DRAIN "F" 1 Job L.S.



DACW09-78-B-OOll

BIDDING SCHEDULE <Continued)

Item Estimated Unit Estimated
No. Description quantity Unit Price Amount

28. STORM DRAIN "E", "Gil,
"HIl , Ill", "J" AND
"K" 1 Job L.S •

•
29. GROUTED RIPRAP

(STONE) PROTECTION 1 Job L.S.

30. WASTE WATER STREAM 1 Job L.S.

3l. CONCRETE PAVING
FOR WALKS, PROMENADE,
PLAZAS, PICNIC AREAS 1 Job 1.S.
AND RAMADAS

32. MASONRY RETAINING WALLS 1 Job L.S.

33. CHEEK WALL 1 Job L.S.

34. SEAT WALL 1 Job L.S.

35. BOLLARDS AND CHAIN 1 Job L.S.

36. FENCING 1 Job L.S.

37. POTABLE WATER SYSTEM 1 Job 1.S.

38. IRRIGATION SYSTEM 1 Job L.S.

39. IRRIGATION SYSTEM
PUMP STATION 1 Job L.S.

40. SANITARY SEWERS 1 Job L.S.

4l. GRAVEL AND DECOMPOSED
GRANITE SURFACING 1 Job 1.S.

42. TURF 1 Job L.S.

43. PLANTING 1 Job L.S.
y

44. TOT LOT SAND
FILL AND BOULDERS 1 Job 1.S.

e



DACW09-78-B-OOll

BIDDING SCHEDULE (Continued)

Item Estimated Unit Estimated
No. Description Quantity Unit Price Amount

45. LANDSCAPE BOULDERS 1 Job ~.S.

46. TENNIS COURTS 1 Job L.S •
•

47. CROQUET QOURT 1 Job L.S.

48. VOLLEYBALL COURTS 1 Job L.S.

49. HORSESHOE COURT 1 Job L.S.

50. MULTIPURPOSE
(BASEBALL)
FIELD 1 Job L.S.

51. BIKE RACKS 1 Job L.S.

52. SIGNS AND GRAPHICS 1 J9b L.S.

53. PREFABRICATED METAL
BUILDING 1 Job L.S.

54. RAMADAS 1 Job L.S.

55. PARK CONTROL BUILDING 1 Job L.S.

56. VISITOR CENTER 1 Job L.S.

57. EXTERIOR ELECTRICAL
AND LIGHTING 1 Job L.S.

58. GREENBELT TRAIL
SYSTEM 1 Job L.S.

TOTAL AMOUNT $ _

B-6



DACW09...78-B-OOll

BIDDING SCH,EDULE (Continued)

Item Estimated Unit Estimated
No. Description Quantity Unit Price Amount

ADDITIVE ITEMS

59. H.ANDBALL COURTS
• AND LIGHTING 1 Job L.S •

60. CONCRETE PATH 1 .Job L.S.

6l. BASKETBALL CPURTS
AND LIGHTING 1 Job L.S.

62. TOT LOT EQUIPMENT 1 Job L.S.

63. SHUFFLEBOARD COURT
AND LIGHTING 1 Job L.S.

64. PARK CONTROL BUILDING
LOCKERS 1 Job L.S.

65. KIOSKS 1 Job L.S.

NOTE: All extensions of the unit prices shown will be subject to verification by the Government. In case
of variation between the unit price and the extension, the unit price will be considered to be the
bid.

If a bid or modification to a bi~ based on unit prices is submitted which provides for a lump sum
adjustment to the total estimated co~t; the application of the lump sum adjustment to each unit
price in the bidding schedule must be stated. If it is not stated, the bidder agrees that the lump
sum adjustment shall be applied on a pro rata basis to every unit price in the biddin~ schedule.

Amounts and prices shall be indicated in either figures or words, not both.

Bids shall be submitted on all items of the Bid~ing Schedule.

B-7



4. TYPE OF O~GANIZATION

He operates as an 0 individual. 0 partnership, 0 joint venture, 0 corporation. incorporated in State of .

!'·OTf..-Bids 11Il1s1 set forth filII. a~(ltrate, ,/lid ~omplet(· illlor,""liol "s reqllired bJ IlJis i""il"lioll lor bids (illcl/ltlill~

atla~hme1lls). The pe,,,,lty for maki"g false st"temePI}s iflbi,ls is prescribe,1 ill Iii l'.S.C /(/0/.

2. MINORITY BUSINESS ENTERPRISE
He 0 is, 0 is not a minority business enterprise. A minority 'business enterprise is defined as a "business, at least 50

percent of which is owned by minority group members or, in case of publicly owne~ businesses, at least 51 percent of
the stock of which is owned by minority group members:' For the purpose of this definition, minority group members
are Negroes, Spanish-speaking American persons, American.Orientals, American·Indians, American.Eskimos, and American·
Aleuts."

DATE OF BID

STANDARD FORM 19-8. JUNE 1976 EDITION
GENERAL SERVICES ADMINISTRATION
FED. PAOC. REG. (41 CFR) 1-16.401 AND 1-16.701

REFERENCE (Ent.r sa",' No.(s) as 0" SF 19, 21 a"J 2'2)REPRESENTATIONS AND CERTIFICATIONS
CCollstr.ctioll alld Architect·E.,in••r Co.tractJ
CFor .se with Stalldard Forllli 19. 21 and 252J

NAME ,'NO 4DDRESS OF BIDDER (No., 5,1'''', Cil}, Slill., .ilnd ZIP Cod.)

3. CONTINGENT FEE

(a) He 0 has, 0 has not, employed or retained any company or person (other than a full.time bona fide employee
working solely for the bidder) to solicit or secure this contract, and (b) he 0 has, 0 has not. paid or agreed to pay
any company or person (other than a full·time bon°. fide employee working solely for the bidder) any fee, commission,
percentage or brokerage fee, contingent upon or resulting from the award of this contract; and agrees to furnish informa
tion relating to (a) and (b) above as requested by the Contracting Officer. (For int.rpr.tation of th. r.pr.smtation, includ·
ing th. firm "bona fid. IIlIploy..... s.. Cod. of F.d.ral R.gulations. Titl. 41. Subpart I-I.',)

In negotiated procurements, "bid" and "bidder" shall be construed to Inean "offer" and "offeror."
The bidder makes the following representations and certifications as a part of the bid identified

above. (Check appropriate. boxes, )

1. SMALL .BUSINESS
He 0 is, 0 is not, a sinall business concern. (A small business concern foe th¢ purpose of Government procurement

is a concern, including its affiliates, which is independently owned and operated, is not dominant in the field of opera·
tions in which it is bidding on Government contracts, and can further qualify under the criteria concerning number of
employees, average annual receipts, or other criteria as prescribed by the Small Business Administration. For additional
information see governing regulations of the Small Business Administration (H CFR Part 121».

5. INDEPENDENT PRICE DETERMINAT!ON

(a) By submission of this bid. each bidder certifies, and in the case of a joint bid each party thereto certifies as to his
own organization. that in connection with this procurement:

(1) The prices in this bid have been arrived at independently, without consultation. communication. or agree
ment, for the purpose of restricting competition, as to' any matter relating to such .prices with any other bidder or with
any competitor;

(2) Unless otherwise required by law. the prices which have been quoted in this bid have not been knowingly
disclosed by the bidder and will not knowingly be disclosed by the bidder prior to opening. in the case of a bid. or
prior to award. in the case of a propQsal, directly or indirectly to any other bidder or to any competitor; and

{3) No attempt has been made or will be made by the bidder to induce any other person or firm to submit or
not to submit a bid (or the purpose of restricting competition.
(b) Each person signing this bid certifies that:

(1) He is the person in the bidder's organization responsible within that organization for the decision as to the
prices being bid herein arid that he has not participated. and will not participate. in any action contrary to (a) (1 )
through (a) (3) above; or

(2) (i) He is not the person in the bidder's organization responsible within that organization for the decision
as to the prices being bid herein but that he has been authorized in writing to act as agent for the persons respon
sible for such decision in certifying that such persons have not participated, and will not participate. in any action
contrary to ($1)(1) through (a) (3) above. and as their agent does hereby so certify; and (ii) he has not participated.
and will not participate. in any action contrary to (a)(I) through (a)(3) above.
(0 This certification is not appliCable to a foreign bidder submitting a bid for a contract which requires performance

or delivery outside the United States. its possessions, and Puerto Rico.
(d) A bid will not be considered for award where (a)(I). (tl)(:\). or (b) above. has been deleted or modified.

Where (a) (2) above. has been deleted or modified. the bid will not be considered for award unless the bidder furnishes
with the bid a signed statement which sets forth in detail the circumstanCes of the disclosure and the head of the agency.
or his designee. determines that such disclosure was not made for the purpose of restricting competition.

19-304
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THE FOLLOWING NEED BE CHECKED ONLY IF BID EXCEEDS $10,000 IN AMOUNT,

6. EQUAL OPPORTIJNITY

NOTICE TO PROSPECI'IVE SUBCONTRACI'ORS OF REQUIREMENT FOR CERTIFICATIONS
OF NONSEGREGATED FACILITIES

(c) Bidder shall insert in the applicable space below, if he has no parent company, his own Employer's Identification
Number (E.I. No.) (Federal Social Security Number used On Employer's Quarterly Federal Tax Return, U.s. Treasu,y Depart
ment Form 941), or, if he has a parent company, the E.I. No. of his parent company.

~U.S.GPO:1977-0-241-530/3364

IBIDDER

MAIN orrlcE ADDRESS (No., St,.,t, City, St"t',,,,,d ZIP Cod,)

~I PARENT COMPANYEMPLOYER

IOI;:NTIFICATION. NUMBER OF

STANDARD FORM 19-B (Back). JUNE 1976 EDITION

NAME or PARENT COMPANY

8. CERTIFICATION OF NONSEGREGATED FACIUTIES

(Applicable to (1) contractS, (2) subcontracts, and (3) agreements with applicants who are themselves performing federally
assisted construction contracts, exceeding $10,000 which are not exempt from the provisions of the Equal Opportunity clause.) .-

By the submission of this bid, the bidder, offeror, applicant, or subcontractor certifies that he does not maintain or •
provide for his employees any segregated facilities at any of his establishments, and that he does not permit his employees
to perform their services at any location, under his control, where segregated facilities are maintained. He certifies further
that he will not maintain or provide for his employees any segregated facilities at any of his establishments, and that he
will not permit his employees to perform their services at any location, under his control, where segregated facilities are
maintained. The bidder, offeror, applicant, or subcontractor agrees that a breach of this certification is a violation of the
Equal Opportunity clause in this contract. As used in this certification, the term "segregated facilities" means any waiting rooms,
work areas, rest'rooms and wash rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or
dressing areas, parking lots, drinking fountains, recreation or entertainment 'areas, transportation, and housing facilities pro-
vided for. employees which. are segregated by explicit directive or are in fact segregated on the: basis of race, color, religion, Or
national origin, because of habit, local custom, or otherwise. He further agrees that (except where he has obtained identical
certifications from proposed subcontractors for specific time periods) he will obtain identical certificatons from proposed sub-
contractors prior to the award of subcontractors exceeding $10,000 which are not exempt from the provisions of the Equal Ope
pcrtunity clause; that he will retain such certifications in his files; and that he will forward the following notice to such pro-
posed subcontractors (except where the proposed subcontractors have submitted identiCal certifications for specific time periods):

A Certification of Nonsegregated Facilities must be submitted prior to the aware. of a subcontract exceeding $10,000 which
is not exempt from the provisioqs of the Equal Opportunity clause. The certification may be submitted either for each subcon
tract or for all subcontractS during a period (i.e., quarterly, semiannually, or annually).

NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. 1001.

9. CLEAN Am AND WATER
(Applicable if the bid or offer exceeds $100,000, or the contracting officer has determined that orders under an indefinite

quantity contract in any year will exceed $100,000, or a facility to be used has been the subject of a conviction under the Oean
Air Act (42 U.S.C. 1857c-8(c)(1». or the Federal Water Pollution Control Act (33 U.S.C. 1319(c» and is listed by EPA, or
is not otherwise exempt.) ,

The bidder or offeror .certifies as follows:
(a) Any· facilitY to be utilized in. the performance of this proposed contract has 0, has riot 0, been listed on the Environ

mental Protection AgenCY List of Violating Facilities.
(b) He will promptly notify the contracting officer, prior to award, of the receipt of any communication from the Director,

Office of Federal Activities, Environmental Protection Agency,' indicating that any facility which he proposes to use for the per- .-
formance of the contract is under consideration to be listed on the EPA List of Violating Facilities. •

(c) H«: will include substantially this certification, including this paragraph (c), in every nonexempt subcontract.

He 0 has; 0 has not, participated in a previous contract or subcontract subject to the Equal Opportunity Clause herein, the clause
originally contained in Section 301 of Executive Order No. 10925, or the clause contained in Section 201 of Executive Order No. 11114;
he 0 has, 0 has not, filed all required compliance reports; and representations indicating submission of required compliahce reports,
signed by proposed subcontractors, will be obtained prior to subcOntract awards.

(The above representations need not be submitted in connection with contracts or subcontracts which are exempt from
the .equal opportunity clause.)

7. PARENT COMPANY AND EMPI,OYER IDENTIFICATION NUMBER
Each bidder shllll furnish the following information b, filling in the. appropri4te blocks:

(II) Is the bidder owned or controlled by a parent company as described below? 0 Yes 0 No. (For the /Impose of
this bid, II parenl compan, is defined as one which either owns or controlS the actiflities and basic business policies of the bidder.
To own lIrIothercompllny means the pllrmt company must own at least a majority (more thllrl 50 percent) of the floting rights
in that comf1any. Tocontrol another c~mpllrlY, such ownership is not required; if another company is. able to forinulate, deter
mine, or fleto bllsicbusiness policy decisions of the bidder, such otbercompan, is considered the parent compllrly of the bidder.
This control may be exercised through the use of dominllrlt minorityfloting rights, use of /11'oxy floting, contractualarrllrlgemenls,
or otherwise.)

(b) If the answer to (a) above is "Yes," bidder shallinsert in the space below the name and main office address of the
parent company.



The United States of America (hereinafter called the Government), represented by the Contracting
Officer executing this contract, and the individual, partnership, joint venture, or corporation named
above (hereinafter called the Contractor), mutually agree to perform this conlract in strict accordance
with the General Provisions. and the following designated specifications, schedules, drawings, and
cond it ions :

STANDARD FORM 23
JANUARY 1961 EDITION
GENERAL SERVICES ADMINISTRATION
FfD PROC REG (41 CfRI 1-16401

Rev. LAD Nov. 70
NAME AND ADDRESS OF CONTRACTOR

DEPARTMENT OR AGENCY

CONTRACT FOR (Work to be performed)

PLACE

CONTRACT PRICE (E. press in words and IiAures)

A()MINISTRATIVE DATA (Optional)

WORK SHALL 8E STARTED

CONSTRUCTION CONTRACT
(See instructions on reverse)

WORK SHALL 8E COMPLETED

23-103

CONTRACT NO

DATE OF CONTRACT

CHECK APPROPRIATE BOX

o Individual

o Partnership

o Joint Ventureo Corporation, incorporated in the

State of . ._



Alltr"lions. The following alterations were made in this contract before it was signed by the
parties hereto:

In witness whereof, the parties hereto have executed this contract as of the date entered on the first
page hereof.

(Till.)

(Ham. of Contractor)

CONTRACTOR

By ---;-;;-:-:-----,--~------
(Si.natur.)

INSTRUCTIONS

(Official titl.)

THE UNITED STATES OF AMERICA

By

1. The full name and business address of the Contractor must be inserted in the space provided on
the face of the form. The Contractor shall sign in the space provided above with his usual signature
and typewrite or print his name under the signature.

2. An officer of a corporation, a member of a partnership, or an agent signing for the Contractor
shall place his signature and title after the word "By" under the dame of the Contractor. A contract
executed by an attorney or agent on behalf of the Contractor shall be accompanied by two authenticated
copies of his power of attorney or other evidence of his authority to act on behalf of the Contractor.



INDEX OF GENERAL PROVISIONS
(Construction Contract)

1.1. Definitions

1.2. Definitions

Utilization of Small Business Concerns

Covenant Against Contingent Fees

Utilization of Minority Business Enterprises

Federal, State and Local Taxes

Officials Not to Benefit

Convict Labor

Apprentices and Trainees

Payrolls and Basic Records

Withholding of Funds

Contract Work Hours and Safety Standards Act 
Overtime Compensation

Compliance with Copeland Regulations

Subcontracts

Disputes Concerning Labor Standards

Contract Termination - Debarment

Renegotiation

Gratuities

Contractor Inspection System

Small Business Subcontracting Program
(Maintenance, Repair and Construction)

Notice and Assistance Regarding Patent and
Copyright Infringement

Protection of Existing Vegetation, Structures,
Utilities, and Improvements

(Const. Gen. Prov.)

Operations and Storage Areas

28.

26.

29.

27.

30.

31.

35.

34.

33.

37.

39.

38.

36.

41.

32. Davis-Bacon Act

40.

43.

42.

44.

45.

46. Authorization and Consent

47. Composition of Contractor

48. Site Investigation

49.

so.

Differing Site Conditions

Specifications and Drawings

Changes

Material and Workmanship

Payments to Contractor

Inspection and Acceptance

Termination for Default - Damages for Delay 
Time Extensions

Assignment of Claims

Permits and Responsibilities

Use and Posse~sion Prior to Completion

Superintendence by Contractor

Conditions Affecting the Work

Payment of Interest on Contractors' Claims

Shop Drawings

Other Contracts

Termination for Convenience of the Government 
Construction

Suspension of Work

Equal Opportunity

Buy American Act

2.

3.

5.

4.

7.

8.

9.

6. Disputes

11.

10.

13.

12.

16.

14.

15.

20. Pricing of Adjustments

17.

21. Patent Indemnity

22. Additional Bond Security

19.

23. Examination of Records by Comptroller General

25.

18.

24.

(3 Jan 77)



fl. ModifICation Pr~posals - Price Breakdown

·52. Subcontractors -

$3. Cleaning Up

$4. Additional Definitions·

'so Ac:c:ident Pmention

56. Government Inspectors

51. :Rights in Shop Drawings

sa. Minority Business Enterprises Subcontracting

Program.

59. Affumative Action for Disabled Veterans and

VeteranS of the Vietnam Era

~. Value Engineering Incentive

61. Affumative Action for Handicapped Workers

62. Clean Air and Water

63. Notice to the Government of Labor Disputes

64. Contract Prices - Bidding Schedule

,s. Priorities. Allocations, and Allotments

66. . Price Reduction for Defective Cost of Pricing Data

- Price Adjustments

61. Interest

68. Audit by Department of Defense

69. Subcontractor Cost or Pricing Data - Price
Adjustments

10.1 Government-Furnished Property (Short Form)

10.2 Government Property (Fixed Price)

'1. Variations in Estimated Quantities

'72. Progress Charts and Requirements for Overtime

Work

73. Environmental Litigation

74. Local Affirmative Action Plan

(3 Jan '77) .. (Coast. Cen.Prov.)



(General Provisions 1 through 31 and 32 through 40 are those prescribed by the General Services Administration in Standard
Form 23-A, April 1975 edition and Standard Form 19-A, November 1972 edition, respectipely, as amended pursuant to the
latest revisions ofthe Armed Services Procurement Regulation and Engineer. Contract Instructions, ER 1180-1-1.)

GENERAL PROVIS!ONS
(Construction Contract)

Issued By: Department of the A~y, Corps of Engineers

..

1.1 DEFINITIONS
(The following clause is applicable if the procurement

instrument identification number is prefixed by the letters
'VACW'j

(a) The term "head of the agency" or "Secretary"
as used herein means the Secretary of the Army; and the
term "his duly authorized representative" means the Chief
of Engineers, Departme"nt of the Army, or an individual or
board designated by him.

(b~ The term "Contracting Officer" as used herein
means the person executing this contract on behalf of the
Government and includes a duly appointed successor or
authorized representative. (ASPR 7-602.1 & ECI 7-070)

1.2 DEFINITIONS (1964 JUN)
(The following clause is applicable if the procurement

instrument identification number is prefixed by the letters
'VACA',

(a) The term "head of the agency" or "Secretary"
as used herein means the Secretary, the Under Secretary,
any Assistant Secretary, or any other head or assistant head
of the executive or military department or other Federal
agency; and the term "his 'duly authorized representative"
means any person or persons or board (other than the
Conttacting Officer) authorized to act for the head of the
agency or the Secretary.

(b) The term "Contracting Officer" as used herein
means 'the person executing this contract on behalf of the
Government and includes a duly appointed successor or
authorized representative. (ASPR 7-602.1)

2. SPECIFICATIONS AND DRAWINGS (1964
JUN)

The Contractor shall keep on the work a copy of the
drawings and specifications and shall at all times give the
Contracting Officer access thereto. Anything mentioned in
the specifications and not shown on the drawings, or sho.wn
on the drawings and not mentioned in the specifications,
shan be of like effect as if shown or mentioned in both. In
case of difference between drawings and specifications, the
specifications shall govern. In case of discrepancy either in
the figures, in the drawings, or in the specifications, the
matter shall be promptly submitted to the Contracting
Officer, who shall promptly make a determination in
writing. Any adjustment by the Contractor without such a
determination shall be at his own risk and expense. The
Contracting Officer shall furnish from time to time such
detail drawings and other information as he may consider
necessary, unless otherwise provided. (ASPR 7-602.2)

3. CHANGES (1968 FEB)
(a) The Contracting Officer may, at any time,

without notice to the sureties, by written order designated
or indicated to be a change' order, make any change in the
work within the general scope of the contract, including
but not limited to changes:

(i) in the specifications (including drawings
lind designs);

(ii) in the method or manner of performance
of the work;
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(iii) in the Government-furnished facilities,
equipment, materials, services, or site; or

(iv) directing acceleration in the performance
of the work.

(b) Any other written order or an oral order
(which terms as used in this paragraph (b) shall include
direction, instruction, interpretation or determination) from
the Contracting. Officer, which causes any such change,
sha.ll be treated as a change order· under this clause,
provided that the Contractor gives the Contracting Officer
written notice stating the date, circumstances, and source
of the order and that the Contractor regards the order asa
change order.

(c) . Except as herein provided, no order, statement,
or conduct of the Contracting Officer shall be ·treated as a
change under this clause or entitle the Contractor to' an
equitable adjustment hereunder.

(d) If any change under this clause causes an
increase or decrease in the Contractor's cost of, or the time
req~ired for, the performance of any part of the work
under this contract, whether or not changed by any order,
an equitable adjustment shall be made and the contract
modified in writing accordingly: Provided, however, That
except for claims based on defective specifications, no
claim for any change under (b) above shall be allowed for
any costs incurred !)lore than 20 days before the
Contractor gives written notice as therein required: And
provided further, That in the case of defective
specifications for which the Government is responsible, the
equitable adjustment shallincllidc any increased cost
reasonablYincjlrred· by the ConttllCtor ..in attempting to
comply with such defective' specifications.

(e) If the Contractor intends to assert a claim for
an eq~itable.adjustment un4er this clause, he must, within
30 days after receipt of a written change order under (a)
above or the furnishing of a written notice under (b) above,
submit to the Contracting Officer a written statement
setting forth the general nature and monetary extent of
such claim, unless this period is extended by the
Government. The statement of claim hereunder may be
included in the notice under (b) above.

(0 No claim by the Contractor for an equitable
adjustment hereunder shall be allowed if asserted after final
payment under this contract. (ASPR 7-602.3)

4. DIFFERING SITE CONDITIONS (1968
FEB)

(a) The Contractor shall promptly, and before
such conditions are disturbed, notify the Contracting
Officer in writing of: (1) subsurface 01' latent physical
conditions at the site differing materially from those
indicated in this contract, or (2) unknown physical
conditions at the site, of an unusual nature, differing
materially from those ordinarily encountered and generally
recognized as inhering in work of the character provided
for in this contract. The Contracting Officer shall promptly
investigate the conditions,. and if he finds that such
conditions do materially so differ and cause an increase or
decrease in the Contractor's cost of, or the time required
for, performance of any. part of the work under this

(Const.Gen, Prov.)



contract, whether or not changed as a result of such
conditions, an equitable adjustment shall be made and the
contract modified in writing accordingly.

(b) No claim of the Contractor under this clause
shall be allowed unless the Contractor has given the notice
required in, (a) above; provided, however, the time
prescribed therefor may be extended by the Government.

(c) No claim by the Contractor for an equitable
adjustment hereunder shall be allowed if asserted after imal
payment under this contract. (ASPR 7-602.4)

5. TERMINATION FOR DEFAULT
DAMAGES FOR DELAY TIME
EXTENSIONS (1969 AUG)

(a) If the Contractor refuses or fails to prosecute
the work, or any separable part thereof, with such diligence
as will insure its completion within, the time specified in
this contract, or any extension thereof, or fails to complete
said work within such time, the Government may, by
written notice to the Contractor, terminate his right to
proceed with the work or such part of' the work as to
which there has been delay. In such event the Government
may take over the work and prosecute the same to
completion, by contract or otherwise, and may take
possession of and utilize in completing the work such
materials, appliances, and plant as may be on the site of
the work and necessary therefor. Whether or not the
Contractor's right to proceed with the work' is terminated,
he and his sureties shall be liable for any damage to the
Government resulting from his refusal or failure to
complete the work within the specified time.

(b) If ilXed and agreed liquidated damages are
provided in the contract and if the Government so
terminates the Contractor's right to proceed, the resulting
damage will consist of such liquidated damages until such
reasonable time as may be required for final completion of
the work together with any increased costs occasioned the
Government in completing the work.

(c) If ilXed' and agreed liquidated damages are
provided in the contract and if the Government does not so
terminate the Contractor's right to proceed, the resulting
damage will consist of such liquidated damages until the
work is completed or aCcepted.

(d) The Contractor's right to proceed shall not be
SO terminated nor the Contractor charged with resulting
damage if:

(1) The delay in the completion of the work
arises from causes other than normal weather beyond the
control and without the fault or negligence oJ the
Contractor, including but not restricted to, acts of God,
acts of the public enemy, acts of the Government in either
its sovereign or contractual capacity, acts of another
contractor in the performance of a contract with the
Government, fires, floods, epidemics, quarantine
restrictions, strikes, freight embargoes, ,unUSUally severe
weather, or delays of subcontractors or suppliers arising
from causes other than, normal weather beyond the control
and without the fault or negligence of both the Contractor
and such subcontractors or supplierS; and

(2) The Contractor, within 10 days from the
beginning of any such delay (unless the Contracting Officer
grants a further period of time before the date of imal
payment under the contract), notifies the Contracting
Officer in writing of the causes of delay. The Contracting
Officer shall ascertain the facts and the extent of the delay
and extend the time for completing the work when, in his
judgment, the findings of fact justify such an extension,
and his imdings of fact shall be final and conclusive on the
parties, subject only to appeal as provided in the
"Disputes" clause of this contract.
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(e) If, after notice of termination of the
Contractor's right to proceed under the provisions of this
clause" it is determined for any reason that the Contractor
was not in default under the provisions of this clause, or
that the delay was excusable under the provisions of this
clause, the rights and obligations of the partiesshaU, if the
contract contains a clause providing for termination for
convenience of the Government, be the same as if' the
notice of termination had been issued pursuant to such
clause. If, in the forelloing circumstances, this contract does
not contain a, clause providing for termination for
convenience of the Government, the contract shall be
equitably adjusted to compensate for such termination and
the contract modified accordingly; failure to agree to any
such adjustment shall be a dispute concerning a question of
fact within ,the meaning of the clause of this contract
entitled "Disputes".

(f) The rights and remedies of the Government
provided in this clause' are in addition to any other rights
and remedies provided by law or under this contract.

(g) As used in paragraph (d)(l) of this clause, the
term "subcontractors or suppliers" means subcontractors or
suppliers at any tier. (ASPR 7-602.5)

6. DISPUTES (1964 JUN)
(a) Except as otherwise provided in thiscontractj

any dispute concerning a question of fact arising under this
contract which is not disposed of by agreement shall be
decided by the Contracting, Officer, who shall reduce his
decision to writing and mail or otherwise furnish a copy
thereof to the Contractor. The, decision of the Contracting
Officer shall be final and conclusive unless, within 30 days
from the date of receipt of such copy, the Contractor mails
or otherwise furnishes to the Contracting Officer a written
appeal addressed to the head of the agency involved. The
decision of' the head of the agency or his duly authorized
representative for the determination of such appeals shall
be final and conclusive., This provision shall not be pleaded
in any suit involving a question of fact arising under this
contract as limiting judicial review of any such decision to
cases where fraud by such official or his representative or
board is, alleged: Provided. however, that any such decision
shall be imal and conclusive unless the same is fraudulent
or capricious or arbitrary or so grossly erroneous as
necessarily to imply bad faith or is not supported by
substantial evidence. In connection with any appeal
proceeding under this clause, the Contractor shall be
afforded an opportunity to be heard and to offer evidence .
in support of his appeaL Pending final decision of a dispute
hereunder, the Contractor shall proceed diligently with the
performance of the contract and in accordance with the
Contracting Officer's decision.

(b) This "Disputes" clause does not preclude
consideration of questions of law in connection with
decisions provided for in· paragraph, (a) above. Nothing in
this contract, however, shall ,'be construed as making fmal
the decision of any administrative official, representative, or
board Qna question of law. (ASPR 7-602.6(a»

7. PAYMENTS TO CONTRACTOR (1976
MAR)

(a) The Government will pay the contract price as
hereinafter ,prOVided.

(b) The Government will make progress payments
monthly as the work proceeds, or at more frequent
intervals as determined by the Contracting Officer, on
estimates approved by the Contracting Officer. If requested:
by ',the Contracting Officer, the CQntractor shall furnish a
breakdown of the total contract price showing the amount
included therein for each principal category of the work, in
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such detail as requested, to provide a basis for determining
progress payments. In the preparation of estimates the
Contracting Omcer, at his discretion, may authorize
material delivered on the site and preparatory work done to
be taken into consideration. Material delivered to the
Contractor at locations other than the site may also be
taken into consideration (1) if such consideration is
specifically authorized by the contract and (2) if the
Contractor furnishes satisfactory evidence that he has
acquired title to such material and that it will be utilized
on the work covered by this contract.

(c) In making such progress payments, there shall
be retained 10 percent of the estimated amount until final
completion and acceptance of the contract work. However,
if the Contracting Officer finds that satisfactory progress
was achieved during any period for which a progress
payment is to be made, he may authorize such payment to
be made in. full without retention of a percentage. Also,
whenever the work is substantially complete, the
Contracting Officer shall retain an amount he considers
adequate for the protection of the Government, and, at his
discretion, may release to the Contractor all or a portion of
any excess amount. Furthermore, on completion and
acceptance of each separate building, public work, or other
division of the contract, on which the price is stated
separately in the contract, payment may be made therefor
without retention of a percentage.

(d) All material and work covered by progress
payments made shall thereupon become the sole property
of the Government, but this provision shall not be
construed as relieving the Contractor from the sole
responsibility for all material and work upon which
payments have been made or the restoration of any
damaged work, or as waiving the right of the Government
to require the fulfillment of all of the terms of the
contract.

(e) Upon completion and acceptance of all work,
the amount due the Contractor under this contract shall be
paid upon the presentation of a properly executed voucher
and after the Contractor shall have furnished the
Government with a release of all claims against the
Government arising by virtue of this contract, other than
claims in stated amounts as may be specifically excepted by
the Contractor from the operation of the release. If the
Contractor's claim to amounts payable under the contract
has been assigned under. the Assignment of Claims Act of
1940, as amended (31 U.S.C. 203, 41 U.S.C. 15), a release
may also be required of the assignee. (ASPR 7-602.7)

8. ASSIGNMENT OF CLAIMS (1976 OCT)
(a) Pursuant to the provisions of the Assignment

of Claims Act of 1940, as amended (31 U.S.C. 203, 41
U.S.C. 15), if this contract provides for payments
aggregating $1,000 or more, claims for moneys due or to
become due the Contractor from ·the Government under
this ,contract may be assigned to a bank, trust company, or
other financing institution. including any Federal lending
agency, and may thereafter be further assigned and
reassigned to any such institution. Any such assignment or
reassignment shall cover all amounts payable under this
contract and not already paid, and shall not be made to
more than one party, except that any such assignment or
reassignment may be made to one party as agent or trustee
for two or more parties participating in such financing.
Unless otherwise provided in this contract, payments to
assignee of any moneys due or to become due under this
contract shall not, to the extent provided in said Act, as
amended, be subject to reduction or setoff. (The preceding
sentence applies only if this contract is made in time of
war or national emergency as defined in said Act and is
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with the Department of. Defense, the General Services
Administration, the Energy Research 'and Development
Administration, the National Aeronautics and Space
Administration, the, Federal Aviation Administration, or
any other department or agency ,of the United States
designated by the President pursuant to Clause 4 of the
proviso of section 1 of the Assignment of Qaims Act of
1940, as amended by the Act of May IS, 1951, 65 Stat.
41.)

(b) In no event shall copies of this contract or of
any plans, specifications, or other similar documents
relating to work under this contract, if marked "Top
Secret," "Secret," or "Confidential," be 'furnished to any
assignee of any claim arising under this contract or to any
other person not entitled to receive the same. However, a
copy of any part or all of this contract so marked may be
furnished, or any information contained therein may be
disclosed, to such assignee upon the prior written
authorization of the Contracting Officer. (ASPR 7-602.8)

9. MATERIAL AND WORKMANSHIP (1964
JUN)

(a) Unless otherwise specific~y provided in this
contract, all equipment, material, and articles incorporated
in the work covered by this 'contract are to be new and of
the most suitable grade for the purpose intended. Unless
otherwise specifically provided in this contract, reference to
any equipment, material, article, or patented process, by
trade name, make, or catalog number, shall be regarded as
establishing a, standard of quality and shall not be
construed as limiting competition, and the Contractor may,
at his option, use any equipment, material, article, or
process which, in the judgment of the Contracting Officer,
is equal to that named. The Contractor shall furnish to the
Contracting Officer for his approval the name of the
manufacturer, the model number, and other identifying
data and information respecting the performance, capacity,
nature, and rating of the machinery and mechanical and
other equipment which the Contractor contemplates
incorporating in the work. When required by this contract
or when called for by the Contracting Officer, the
Contractor shall furnish the Contracting Officer for
approval full information concerning the material or articles
which he contemplates incorporating in the work.. When so
directed, samples shall be submitted for approval at the
Contractor's expense, with all, shipping charges prepaid.
Machinery, equipment, material,' arid articles installed or
used without required approval shall be at the risk of
subsequent rejection.

(b) All work under this contract shall be
performed in a skillful and workmanlike manner. The
Contracting Officer may, in writing, require the Contractor
to remove from the work any employee the Contracting
Officer deems incompetent, careless, or otherwise
objectionable. (ASPR 7-602.9)

10. INSPECTION AND ACCEPTANCE (1976
OCT)

(a) All work (which term includes but is not
restricted to materials, workmanship, and manufacture and
fabrication of components)shaUbe'iubject to inspection
and test by the Government at all reasOnable times and at
all places prior to acceptance. Any such inspection and test
is for the sole benefit of the Government and shall not
relieve the Contractor of the responsibility of providing
quality control measures to assure that the W9rk ~trictIy

complies with the contract requirements. No inspection or
test by the Government shall be construed as constituting
or implying acceptance. Inspection or test shall not reJ.teve
the. Contractor of responsibility for damage to or loss of
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the material prior to acceptance, nor in any way affect the
continuing rights of the Government after acceptance of
the completed work under the tcrms of paragraph (f). of
this clause, except as hereinabove provided.

(b) The Contractor shall, without charge, replace
any material or correct any workmanship found by the
Government not to conform to the contract requirements,
unless in the public interest the Government consents to
accept such material or workmanship with an appropriate
adjustment in contract price. The Contractor shall promptly
segregate and remove rejected material from the premises.

(c) If the Contractor does not promptly replace
rejected material or correct rejected workmanship, the
Government (1) may, by contract or otherwise, rcplace
such material or correct such workmanship and charge the
cost thereof to the Contractor, or (2) may terminate the
Contractor's right to proceed in accordance with the clause
of this contract entitled "Termination for Default 
Damages for Delay - Time Extensions."

(d) The Contractor shall furnish promptly, without
additional charge, all facilities, labor, and rnaterial
reasonably needed for performing such safe and convenient
inspection and test as may be required by the Contracting
Officer. All inspection and test by the Government shall be
performed in such manner as not unnecessarily to delay the
work 'Special, full size, and performance tests shall be
performed as described in this contract. The Government
reserves ·the right to charge to the Contractor any
additional cost of inspection or test when material or
workIDanship is not ready at the time specified by the
Contractor for inspection or test or when reinspection or
retest is necessitated by prior rejection.

(e) Should it be considered neCessary or advisable
by the Government at any time befortl acceptance of the
entrre work to make an examination of work already
completed, by removing or tearing out same., the
Contractor shall, on request, promptly furnish all necessary
facilities, labor and material. If such work is found to be
defective or nonconforming in any material respect, due to
the fault of the Contractor or his subcontractors, he shall
defray all the expenses of such examination and of
satisfactory reconstruction. If, however, such work is found
to meet the requirements of the contract, an equitable
adjustment shall be made in the contract price to
compensate the Contractor for the additional services
involved in such examination and reconstruction and, if
completion of the work has been delayed thereby, he shall,
in addition, be granted a suitable extension of time.

(1) Unless otherwise provided in this contract,
acceptance by the Government shall be made as promptly
as practicable after completion and inspection of all work
required by this contract, or that portion of the work that
the Contracting Officer determines can be accepted
separately. Acceptance shall be final and conclusive except
as regar~s latent defects, fraud, or' such gross mistakes as
may amount to fraud or as regards the Government's rights
under any \yarranty or guarantee. (ASPR 7--602.11)

11. SUP E R I N TEN DEN C E B Y
CONTRACTOR (1976 OCT)

The Contractor, at all times during performance and
until the work is completed and accepted, shall give his
personal superintendence to the work or have on the work
a competent superintendent, satisfactory to the Contracting
Officer' and with authority to act for the Contractor.
(ASPR 7-602.12)

12. PERMITS AND RESPONSIBILITIES (1964
JUN)

The Contractor shall, without additional expense to
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the Government, be responsible for obtaining any necessary
licenses and permits, a,nd for complying with any applicable
Federal, State, and municipal laws, codes, and regulations,
in connection with the prosecution of the work. He shall
be similarly responsible for all damagcs to persons or
property that occur as a result of his fault or negligence.
He shall take propcr safety and health precautions to
protect the work the workc'rs, the public, and the property
of others. He shall also bc responsible for all materials
delivered and work performed until completion and
acceptance of the entire construction work, except for any
completed unit of construction thereof which theretofore
may have been accepted. (ASPR 7-602.13)

13. CON DITIONS AFFECTING THE
WORK (1964 JUN)

The Contractor shall be responsible for having taken
steps reasonably necessary to ascertain the nature and
location of the work and the general and local conditions
which can affect the work or the cost thereof. Any failure
by the Contractor to do so will not relieve him from
responsibility for successfully p~rformin~ the work without
additional expense' to the Governmelit. The Government
assumes' no responsibility 'for any" understanding or
representations concerning conditions made by any of its
officers or agents prior to the execution of this contract,
unless such understanding' or representations by the
Government are expressly stated in' the contract. (ASPR
7--602.14)

14. OTHER CONTRACTS{l964 JUN)
The Government may undertake or award other

contracts for additional work and.thll Contractor shall
fully cooperate with suCh. otl'll:r .contractors and
Government employees' and carefully fit \lis own work to
such additional work as 'may be directed by the Contracting
Offic.er.The Contractor shall not commit or permit any act
which will interfere with the performance of work by any
other contractor or by Government employees. (ASPR
7-602.15)

15. SHOP DRAWINGS (1976 OCT)
(a) The term "shop drawings" includes drawings.

diagram s. layouts. schematics, descriptive literature.
illustrations, schedules. performance and test data; and
similar materials furnished by the Contractor to explain in
detail specific portions of the work required by the
contract.

(b) If this contract requires shop drawings, the
Contractor shall coordinate all. such drawings, and review
them foi accuracy, completeness. and compliance with
contract requirements and shall indicate his approval
thereon as evidence of such coordination and review. Shop
drawings submitted to the Contracting Officer without
evidence of the Contractor's approval may be returned for
resubmission. The Contracting Officer will indicate his
approval or disapproval of the shop drawings and if not
approved as submitted shall indicate his reasons therefor.
Any work done prior to such approval shall be at the
Contractor's risk. Approval by the Contracting Officer shall
not relievc the Contractor from responsibility for any crrors
or omissions in such drawings, nor from rcsponsibility for
complying with the requirements of this contract, except
with respect to variations described and approved in
accordance with (c) below.

(c) If shop drawings show variations from the
contract requirements, the Contractor shall describe such
variations in writing, separate from the drawings, at the
time of submission. If the Contracting Officer appro\"es any
such variation(s). he shall issue an appropriate contract
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GOVERNMENT-CONSTRUCTION U974modification, except that, if the variation is minor and does
not involve a change in price or in time of performance, a
modification need not be issued.

(d) The Contractor shall submit to the Contracting
Officer for approval four copies (unless otherwise indicated
herein) of all shop drawings as called for under the various
headings of these specifications. Three sets (unless
otherwise indicated herein) of all shop drawings will be
retained by the Contracting Officer and one set will be
returned to the Contractor. (ASPR 7-602.54(a»

16. USE AND POSSESSION PRIOR TO
COMPLETION (19/6 OCT)

The Government shall have the right to take
possession of or use any completed or partially completed
part of the work. Prior to such possession or use, the
Contracting Officer shall furnish the Contractor an itemized
list of work remaining to be performed or corrected on
such portions of the project as are to be possessed or used
by the Government, provided that failure to list any item
of work shall not relieve the Contractor of responsibility
for compliance with the terms of the contract. Such
possession or use shall not be deemed an acceptance of any
work under the contract. While the Government has such
possession or use, the Contractor, notwithstanding the
provisions of the clause of this contract entitled "Permits
and Responsibilities," shall be relieved of the responsibility
for the loss or damage to the work resulting from the
Government's possession or use. If such prior possession or
use by the Government delays the progress of the work or
causes additional expense to the Contractor, an equitable
adjustment in the contract .price or the time of completion
will be made and the contract shall be modified in writing
accordingly. (ASPR 7-602.39)

17. SUSPENSION OF WORK (1968 FEB)
(a) The Contracting Officer may order the

Contractor in writing to suspend, delay, or interrupt all or
any part of the work for such period of time as he may
determine to be appropriate for the convenience of the
Government.

(b) If the performance of all or any part of the
work is, for an umeasonable period of time, suspended,
delayed, or interrupted by an act of the Contracting Officer
in the administration of this contract, or by his failure to
act within the time specified in this contract (or if no time
is specified, within a reasonable time), an adjustment shall
be made for any increase in the cost of performance of this
contract (excluding profit) necessarily caused by such
unreasonable suspension, delay, or interruption and the
contract modified in writing accordingly. However, no
adjustment shall be made under this clause for any
suspension, delay, or interruption to the extent (1) that
performance would have been so suspended, delayed, or
interrupted by any other cause, "including the fault or
negligence of the. Contractor or (2) for which an equitable
adjustment is provided for or excluded under any other
provision of this contract.

(c) No claim under this clause shall be allowed (1)
for any costs incurred more than 20 days before the
Contractor shall have notified the Contracting Officer in
writing of the act or failure to act involved (but this
requirement shall not apply as to a claim resulting from a
suspension order), and (2) unless the claim, in an amount
stated, is asserted in writing as soon as practicable after the
termination of such suspension, delay, or interruption, but
not later than the date of final payment under the
contract. (ASPR 7-602.46)

18. TERMINATION FOR CONVENIENCE OF

(3 Jan 77) s

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

stop work under the contract on the
date and to the extent specified in the
Notice of Termination;
place no further orders or subcontracts
for materials, services or facilities, except
as may be necessary for completion of
such portion of the work under the
contract as is not terminated;
terminate all orders and subcontracts to
the extent that they relate to the
performance of work terminated by the
Notice of Termination;
assign to the Government, in the
manner, at the times, and to the extent
directed by the Contracting Officer, all
of the right, title, and interest of the
Contractor under the orders and
subcontracts so terminated, in which
case the Government shall have the right,
in its discretion, to settle or pa'y any or
all claims arising out of the termination
of such orders and subcontracts;
settle all outstanding liabilities and all
claims arising out of such termination of
orders and subcontracts, with the
approval or ratification of the
Contracting Officer, to the extent he
may require, which approval or
ratification shall be final for all the
purposes of this clause;
transfer title and deliver to the
Government, in the manner, at the
times, and to the extent, if any, directed
by the. Contracting Officer, (A) the
fabricated or unfabricated parts, work in
process; completed •work . supplies, and
other material producedas a pa'rt'!)f;: or
acquired . in connection with the
performance of, the work terminated by
the Notice of Termination, and (B) the
completed or partially completed plans,
drawings, information, and other
property which, if the contract had been
completed, would have been required to
be furnished to the Government;
use his best efforts to sell, in the
manner, at the times, to the extent, and
at the price or prices directed or
authorized by the Contracting Officer,
any property of the types referred to in
(vi) above; provided, however, that the
Contractor (A) shall not be required to
extend credit to any purchaser, and (8)
may acquire any such property under
the conditions prescribed by and at a
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price or prices approved by the
Contracting Officer; and provided further

. that the proceeds of any such transfer or
disposition shall be applied in reduction
of any payments to be made by the
Government to the Contractor under this
contract or shall otherwise be credited to
the price or cost of the work covered by
this contract or paid in such other
manner as the Contracting Officer may
direct;

(viii) complete performance of such part of
the work as shall not have been
terminated by the N.otice of
Termination; and

(ix) take s\lch action as may be necessary, or
as the Contracting Officer may direct,
for the protection and preservation of
the property related to this contract
which is in the possession of the
Contractor and in which the Government
has or may acquire an interest.

At any time after expiration of the plant clearance period,
as defined in Section VIII, Armed Services Procurement
Regulation, as it may be amended from time to time, the
Contractor may submit to the Contracting Officer a list,
certified as to quantity and quality, of any or all items of
.terminati9n inventory not previously disposed of, exclusive
of items the disposition of which has been directed or
authorized by the Contracting Officer, and may request the
Government to remove such items or enter into a storage
agreement covering them. Not later than fifteen (15) days
thereafter, the Government will accept title to such items
and remove them or enter into a storage agreement
covering the same; provided, that the list submitted shall be
subject to verification by the Contracting Officer upon
removal of the items, or if the items are stored, within
forty-five (45) days from the date of submission of the
list, and any necessary adjustment to correct the list as
submitted shall be made prior to fmal settlement.

(c) After receipt of a Notice of Termination, the
Contractor shall submit to the Contracting Officer his
termination claim, in the form and with certification
prescribed by the Contracting Officer. Such claim shall be

.submitted promptly but in no event later than one year
from the effective date of termination, unless one or more
extensions in writing are granted by the Co.ntracting
Officer, upon request of .the Contractor made in writing
within such one year period or authorized extension
thereof. However, if the Contracting Officer determines
that the facts justify such action, he may receive and act
upon any such termination claim at any time after such
one year period or any extension thereof. Upon failure of
the Contractor to submit his tennination claim within the
time allowed, the Contracting Officer may determine, on
the 'basis of information available to him, the amount, if
any, due to the Contractor by reason of the termination
and shall thereupon pay to the Contractor the amount so
determined.

(d) Subject to the provisions of paragraph (c), the
Contractor and the Contracting Officer may agree upon the
whole or any part of the amount or amounts to be paid to
the Contractor by reason of the total or partial termination
of work pursuant to this clause, which amount or amounts
may include a reasonable allowance for profit on work
done; prOl'ided, that such agreed amount or amounts,
exclusive of settlement costs, shall not exceed the total
contract price as reduced by the amount of payments
otherwise made and as further reduced by the contract
price of work not terminated. The contract shall be

(3 Jan 77) 6

amended accordingly, and" the Contractor shall be paid the
agreed amount. Nothing in paragraph (e) of this clause,
prescribing the amount to be paid to the Contractor in the
event of failure of the Contractor and the Contracting
Oficer to agree upon the whole amount to be paid to the
Contractor by reason of the termination of work pursuant
to this clause, shall be deemed to limit, restrict, or
otherwise determine or affect the amount or amounts
which may be agreed upon to be paid' to the Contractor
pursuant to this paragraph (d).

(e) In the event of the failure of the Contractor
and the Contracting Officer to agree,· as provided in
paragraph (d), upon the whole amount to be paid to the
Contractor by reason of the termination of work pursuant
to this clause, the Contracting Officer shall pay to the
Contractor the amounts determined by the Contracting
Officer as follows, but without duplication of any amounts
agreed upon in accordance with paragraph (d):

(i) with respect to all contract work
performed prior to the effective date of
the Notice of Termination, the total
(without duplication of any items) of__
(A) the cost of such work;
(B) the cost of settling and paying

claims arising olit of the
termination of work under
subcontracts or orders as provided
in paragraph (b)(v) above,
exclusive of the amounts paid or
payable on account of supplies or
materials delivered or services
furnished by the subcontractor
prior to the effectiv:e date of the
Notice of Termination of Work
under this contract, which
amounts shall be included in the
cost on account of which payment
is made under (A) .above;and

(C) a sum, as profit ~n ~A) above,
determined by the Contracting
Officer pursuant to 8-303 of the
Armed Services Procurement
Regulation, in effect as of the date
of execution of this contract, to
be fair and reasonable; provided,
however, that if it appears that.the
Contractor would have sustained ,a
loss' on the. entire contract had,it
been completed, no profit'sh'all be
included or allowed under this
subdivision (C) and an appropriate
adjustment shall be made reducing
the amount of the settlement to
reflect the indicated rate of loss;
and

(ii) the reasonable cost of the preservation
and protection of property incurred
pursuant to paragraph (b)(ix); and any
other reasonable cost incidental to
termination of work under this contract,
including expense incidental to the
determination of the ainountdue to the
Contractor as the result of the
termination of work under this contract.

The total sum to be paid to the Contractor under (i) above
shall not exceed the total contract price as reduced 'by the
amount of payments otherwise made and as further
reduced by the contract price of work not terminated.
Except for normal spoilage, and except to the extent that
the Government shall have otherwise expressly assumed the
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risk of loss, there shall be excluded from the amounts
payable to the Contractor. under (i) above, the fair value, as
determined by the Contracting Officer, of property which
is destroyed, lost, stolen, or damaged so as to become
undeliverable to the Government, or to a buyer pursuant to
paragraph (b)(vii).

(0 Costs claimed, agreed to, or determined
pursuant to (c), (d), (c), and (i) hereof shan be in
accordance with Section XV of the Armed Services
Procurement Regulation as in effect on the date of this
contract.

(g) The Contractor shall have the right of appeal,
under the clause of this contract entitled "Disputes", from
any determination made by the Contracting Officer under
paragraph (c), (e), or (i) hereof, except that if the
Contractor has failed to submit his claim within the time
provided in paragraph (c) or (i) hereof, and has failed· to
request extensionQf such time, he shall have no such right
of appeal. In any..case where the Contracting Officer has
made a determination of the amount due under paragraph
(c), (e) or (i) hereof, the Government shall pay to the
Contractor the following: (i) if there is no right of appeal
hereunder or if no timely appeal h'!s been taken, the

.amount so determined by the Contracting Officer, or (ii) if
an appeal has been taken, the amount finally determined
on such appeal.

(h) In arriving at the amount due the Contractor
under' this clause there shall be deducted (i) all unliquidated
advance or other payments on account theretofore made to
the Contractor, applicable to the terminated portion of this
contract, (ii) any (;laim which the Government may have
'!gainst the Contractor in connection with this contract, and
(ill) the agreed price for, or the proceeds of sale of, any
materiaIs, supplies, or other things acquired by the
Contractor or sold, pursuant to the provisions of this
clause, and not otherwise recovered by or credited to the
Government.

(i) If the termination hereunder be partial, the
Contractor may fIle with the Contracting Officer a claim
for an eqUitable adjustment of the price or prices specified
in the' contract relating to the continued portion of the
contract (the portion not terminated by the Notice of
Termination), and such equitable adjustment as may be
agreed upon shall be made in such price or prices. Any
claim by the Contractor for an equitable adjustment under
this clause must be asserted within ninety (90) days from
the effective date of the termination notice, unless an
extension' is granted in writing by the Contracting Officer.

(j) The Government may from time to time,
under such terms and conditions as it may prescribe, make
partial payments and payments on account against costs
incurred by the Contractor in connection with the
terminated portion of this contract whenever in the opinion
of the Contracting Officer the aggregate of such payments
shall be within tIl.e amount to which the Contractor will be
entitled hereunder. If the total of such payments is in
excess of the amount finally agreed or determined to be
due under tlus clause, such excess shall be payable by the
Contractor to the Government upon demand, together with
interest computed at the rate established by the Secretary
of the Treasury pursuant to Public Law 92-41, 85 STAT
97 for the Renegotiation Board. for the period from the
date such excess payment is received by the Contractor to
the date on which such excess is repaid to the Government;
provided, however, that no interest shall be charged with
respect to any such excess payment attributable to a
reduction in the Contractor's claim by reason of retention
or other disposition of termination inventory until ten days
after the" date of such retention or disposition, or such later
elate as determined by the Contracting Officer by reason of
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the circumstances.
(k) Unless otherwise provided for in this contract,

or by applicable statute, the Contractor shall - from the
effective date of termination until the expilation of three
years after final settlement under this contract - preserve
and make available to. the Government at all reasonable
times at the office of the Contractor but without direct
charge to" the Government, all his books, records,
documen'ts and other evidence bearing on the costs and
expenses of the Contractor under .this contract and relating
to the work terminated hereunder, or, to the extent
approved by the Contracting Officer, photographs,
microphotographs, or other authentic reproductions
thereof. (ASPR 7-602.29(a»

19. PAYMENT OF INTEREST ON
CONTRACTORS' CLAIMS (1976 JUL)

(a) If an appeal is filed by the Contractor from a
final decision of the Contracting Officer under the
"Disputes" clause of this contract, denying a claim arising
under the contract, simpl\l interest on the amount of the
claim finally' determined owed by the Government shall be
payable to the Contractor. Such interest· shall be at the rate
established by the Secretary of the Treasury .pursuant to
Public Law 92-41; 85 STAT 97. from the date. the
Contlactol furnishes to the Contracting Officer his Written
appeal undel the "Disputes" clause of this contlact, to the
date of (i). a final judgment by a court of competent
jurisdiction, or (ii) mailing to the Contractor of a
supplemental agreement for execution either confirming
completed negotiations between the parties or carrying out
a decision of a board of contract appeals.

(b) Notwithstanding (a) above, (i) interest shall be
applied only from the date payment was due, if such date
is later than the filing of appeal; and (ii) interestshaU not
be paid for any period 'of time that the Contracting Officer
determines the Contractor has unduly delayed in pursuir,g
his remedies before a board of contract appeals or a court
of competent jurisdiction. (ASPR7 -104.82)

20. PRICING OF ADJUSTMENTS (1970 JUL)
When costs are a factor in any determination of a

contract price adjustment pursuant to the "Changes" clause
or any other provision of this contract, such costs shall be
in accordance with Section XV of the Armed Services
Procurement Regulation as in effect on the date of this
contract. (ASPR 7-103.26)

21. PATENT INDEMNITY (1964JUN)
Except as otherw~se. provided., the Contractor.agree~

to indemnify the Government and·its officers,· agents, and
employees against liability, including costs and expenses,
for infringement upon any Letters Patent· of the United
States (except Letters Patent' issued upon an application
which is now or may hereafter be, for reasons of national
security, ordered by the Government to be kept secret or
otherwise withheld from issue) arising out of the
performance of this contract or out of the use or disposal
by or for the account of the Government of supplies
furnished or construction work performed hereunder.
(ASPR 7-602.16(a»

22. ADDITIONAL BOND SECURITY (1976
ocr)

If any surety upon any bond furnished in connection
with this contract becomes unacceptable to the
Government, or if any such surety fails to furnish reports
as to his financial condition from time to time as requested
by the Government, Ol if the' contlact price is incleased to
such an extent that the penal sum of any bond becomes

(Const. Gen. Prov.)



laad1equatein the .opinion .of the Contracting.OfT'RlCl, tho
Contractor ,1haJl promptly furtUsh such additional lCCUlity
'. ,may be required from timo to time to protect the,
• tor~sof the Govornment and of pel'SOns supplying labor
•·•.~inthe .~tion of.thew.ork contemplated
__~(iUPR1.,-60Z.17)

2!~ 'EXAMINATION OF 'RECORDS BY
COMPntOLLE~ENERAL (1975 JUN)

(a) This clause is applicable if tho.amount of this
GOIIIracti...... $10;OOOand ,wasenterodinto by moans
of '·u,()tiatioa. including small business restricted
advertising but is not applicable if this contract was entered
into by m~as of formal advertising.

(b) The Contractor agrees that the Comptroller
General ot the United States or any of his duly authorized
~tatives' .Shan, until tile expiration of thr~e.years
afterfiDal payment under this contractor Such lesser time
IpCCif"ledin either Appendix M. of . the Armed Services
Procurement ~egulation or the Federal Procurement
Regur.tioas Part 1-20, as appropriate, have access to and
tho right to examine any directly pertinent books,
documents, papers, and records of the Contractor involving
transactions related· to this contract.

(c) The Contractor further agrees to. include in aU
his subcontracts hereundet a provision to the effect. that
the subcontractor agrees that. the .Comptroller General of
the . United States '. or any of hi~ duly authorized
representatives shall, until the expiration of three years
after fmal payment under the subcontract or such lesser
time specified in either Appendix M of the Armed Services
Procurement Regulation or the Federal Procurement
Regulations Part 1-20, as appropriate, have access to and
the right to examine any directly pertinent books,
documents, papers, and records of such subcontractor,
involving transactions related to the subcontract. The term
"subcontract" as used in this clause excludes (i) purchase
orden not exceeding $10,000 and (il) subcontracts or
purchase orden for public utility services at rates
established for uniform lipplicability to the general public.

(d) The periods of access and examination
described in (b) and (c) above for records which relate to
(i) appeillsunder the "Disputes" clause of this contract, (il)
litigation or the settlement of claims arising out of ihe
performa~ of this contract, or (iii)' costs and expenses of
this contract 1$ to which exception has been taken by the
Comptroller General or any of his duly authorized
representatives, shall continue until such' appeals, litigation,
claims or exceptions have been disposed of. (ASPR
7-104.15)

24. BUY AMERICAN ACT (1966 ocr)
(il) Agreement. In accordance with the Buy

American Act (41 U.S.C. 10a-10d), the Contractor agrees
that only domestic construction' material will be used (by
the Contractor, subcontractors, materialmen, and suppliers)
In the performance of this contract, except for
nondomestic construction material listed in the
"Nondomestic Construction' Materials" clause, if any, of
this contract.

(b) Domestic construction mtlterilli. "Construction
material" means any article, material, or supply brought to
the construction site for incorporation in the building or
work •An unmanufactured construction material is a
"domestic construction material" if it has been mined or
produced in the United States. A manufactured
construction material is a "domestic construction material"
if it has boon manufactured in the United States and if the
cost of its components which have been mined, produced,
or manufactured in the United States exceeds SO percent of
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the cost of all its components. "Component" moans any
article, material, or supply directly incorporated in •
construction material•

(c) Domestic component. A component shall be
conlideredto have been "mined, produced, or
manufactured in the United States" (regardle$S of its $Qurec
in fact) if thear~Ie, material, or supply in which it is
incorporated was manufactured in the United Stites and
the component is of a class or' kind determined by the
Government to be .not mined, produced, or manufactured'
in the United States in sufficient and reasonably. available
commercial quantities and of a satisfactory quality. (ASPR
7-602.~0)

25. EQUAL OPPORTUNITY (1976 JUL)
(The following clause is not. appliClJble if thi.,

contractis exempt under ASPR 12-805. ExemptionS.
include tbntract. and subcontracts not exceeding $10.000.
and work under contracts and subcontracts which is to be
performed outside the United States by employees who'
were not recruited within the United States. The
requirements of paragraph (3) of the cllzuse .hallbe
SIltisfied. whenever the prime contractor or subcontractor
post. copies of the notifICation prescribed by .or pursuant
to paragraph (1) of thecllzu.e (ASPR 12-804(eJ(2).)
During the. performance of this contract,. the Contiactor
agrees as follows:

(1) The Contractor will' not discriminate against
any employee or applicant Jor employment because of race,
color, religion, sex, or natioi!al origin. The Contractor will
take affirmative action to ensure that applicants are
employed, and that employees are treated during,
employment, without regard to their race,color,religion,
sex, or national origin. Such action shaD include butDot be
limited to the following: Employment~ .upgrading,
demotion, or transfer, recruitment or recruitment
advertising: layoff or termination, rates of pay or other
forms of compensation; and selection for trairiing, including,
apprenticeship. The. Contractor agrees to post in!
conspicuous places, available to employees and applicants;
for employment, notices to be provided by the Contracting'
Officer setting. forth the provisions of this Equal,
Opportunity clause.

(2) The Contractor will, in all solicitations or,
advertisements for employees placed by or on behaifof the
Contractor, state that all qualified applicants will receive
consideration for employment without regard to race,
color, religion, sex, or national origin.

(3) The Contractor will send to each labor union
or represent'1tive of workers with which. he has a collective
bargaining agreement or other contract or understanding a'
notice to be provided by the agency Contracting Officer,
advising the labor union or workers' representative of the;
contractor's commitments u'nder this Equal Opportunity
clause and shall post copies of the notice in· conspicuous
places available to employees and applicants for
employment.

(4) The Contractor will comply with all provisions
of Executive Order No. 11246 of September 24, 1965, as
amended by Executive Order No. 11375 of October 13.
1967, and of the rules, regulations, and relevant orders o~

the secretary of Labor. ,
(5) The Contrllctor will furnish all information and'

reports required by Executive Order No. 11246 o~

September 24. 1965, as amended by Executive Order No.
11375 of October 13, 1967. and by the rules, regulations,
and orders of the Secretary of Labor or pursuant thereto;
and will permit· access to his books, records, and accounts
by the contracting agency and the Secretary of Labor for
porposes of investigation to ascertain compliance with such
rules, regulations and orders.

(6) In the event of the Contractor's noncompliance
with the Equal Opportunity clause of this contract or with
any of the said rules, regulations•. or orders, this contract

(Const Gen. Prov.)



may be canceled, terminated or suspended in whole orin
part, and the Contractor may. be declared ineligible for
further Government contracts in accordance with
procedures authorized in Executive Order No.. 11246 of
Se~tember 24, 1965 as amended by Executive Order No_
11375 of October 13, 1967, and such other sanctions may
be imposed and remedies invoked as provided in Executive
Order No. 11246 of September 24, 1965, as amended by
Executive Order No. 11375 of October 13, 1967, or by
rule, regulation, or order of the Secretary of Labor, or as
otherwise provided by law. •

(7) The Contractor will include the provisions of
paragraphs (1) through (7) in every subco.ntractor purchase
order linless. exempted by rules, regulatIOns, or orders of
the Secretary of Labor issued pursuant to Section 204 of
Executive Order No. 11246 of September 24, 1965, as
amended by Executive Order No. 11375 of October 13,
1967, so that such provisions will be binding upon each
subcontractor or' vendor. The Contractor will take such
action with respect to any subcontract or purchase order as
the contracting agency may direct as a means of enforcing
such provisions including. sanctions for noncompliance:
Provided, however, that in the event the Contractor
becomes involved in, or is threatened with, litigation with a
subcontractor or vendor as a result of such direction by the
contracting agency, the Contractor may request the United
States to enter into such litigation to IJrotect the interests
of the U~ited States. '(ASPR 7-103.18(a»

26. COVENANT AGAINST CONTINGENT
FEES (1958 JAN)

The contractor warrants that no person or selling
agency has been employed or retained to solicit or secure
this contract upon an agreement or understanding for a
commission, percentage, brokerage, or contingent fee,
excepting bona fide employees or bona fide established
commercial or selling agencies maintained. by. the
Contractor for the purpose of securjng. business. For breach
or violation of this warranty the, GovemIhentshall have the
right to annul this contract without liability or. in ,its
discretion, to deduct from the contract pnce or
consideration, or otherwise recover, the full amount of such
commission, percentage, brokerage or contingent fee.
(ASPR 7-103.20)

.27. OFFICIALS NOT TO BENEFIT (1949 JUL)
No member of or' delegate to Congress, or resident

commissioner, shall be admitted to any share or part of this
contract or to any benefit that may arise therefrom; but
this prdvision shall not be construed to extend to this
contract if made with a corporation for its general benefit.
(ASPR 7-103.19)

28. CONVICT LABOR (1975 OCT)
In connection with the perfOrmance of work under

this contract, the Contractor agrees not to employ any
persOn undergoing sentence of imprisonment except. as
provided by Public Law 89-176, September 10, 1965 (18
U.S.C. 4082(c)(2» and Executive Order 11755, December
29, 1973. (ASPR 7-104.17)

29. UTILIZATION OF SMALL BUSINESS
CONCERNS (1958 JAN)

(a) It is the policy of the Govemment as declared
by the Congress that a fair proportion of the purchases and
contracts for supplies and services for the Govemment be
placed with small business concems.

(b) The Contractor agrees to accomplish the
maximum amount of subcontracting to small business
concerns that the Contractor finds to be consistent with
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the efficient performance of this contract. (ASPR
7-104. 14(a»

30. UTILIZATION OF MINORITY BUSINESS
ENTERPRISES (1971 NOV)

(a) It is the policy of the Government that
Minority Business Enterprises shall have the maximum
practicable opportunity to participate in the performance
of Government contracts.

(b) The Contractor agrees to use his best efforts to
carry out this policy in the award of his subcontracts to
the fullest extent consistent with the efficient performance
of this contract. As used in this contract, the term
"minority business enterprise" means a business, at least 50
percent of which is owned by minority group members or,
in case of publicly-owned businesses, at least 51 percent of
the stock of which is owned by minority group members.
For the purposes of this definition, minority group
members are Negroes, Spanish-speaking American persons,
American-Orientals, American-Indians, American Eskimos,
and American Aleuts. Contractors may rely on written
representations by subcontractors regarding their status as
minority business enterprises in lieu of an independent
investigation. (ASPR 7-104.36(a»

31. FEDERAL, STATE, AND LOCAL
TAXES (1971 NOV) . .

(a) Except as may be otherwise provided in this
contract, the contract price includes all applicable Federal,
State, and local taxes and duties.

(b) Nevertheless, with respect to any Federal
excise tax or duty on the transactions or property covered
by this contract, if a statute, court decision, written ruling,
or regulation takes effect after the contract date, and -

. . (1)· reSUlts in the Contractor being required
to pay orbear the burden of any such Federal excise tax
or duty ot increase in the rate thereof which would not
otherwise' have:be¢it payable on such transactionsQr·
property, tht::·contiact price shall be increased, by' the
amount of such:. tax or duty or rate increase, provided the
Contractor warrants in writing that no amount for such
newly imposed Federal excise tax or duty or rate increase
was included in the contract price as a contingency reserve
or otherwise; or

(2) results in the Contractor not being
required to payor bear the burden of, or in his obtaining a
refund or drawback of, any su~h Federal excise tax or duty
which would otherWise have been payable on such
transactions or property or which was the basis of an
increase in the contract price, the contract price shall be
decreased by the amount of the relief, refund, or drawback
or that amount: ~.l'.ob~~,paid to the Goyernment,. as
directed' by the' CO'ritrading Officer. The contract pnce
shall bC similarly decreased if the Contractor, through his
fault or negligence or his failure to follow instructions of
the Contracting Officer, is required to payor bear the
burden of, or does not obtain a refund or drawback of, any
such Federal excise tax or duty.

(c) Paragraph (b) above shall not be applicable to
social security taxes or to any other employment tax.

(d) No adjustment of less than $100 shall be made
in the contract price pursuant to paragraph (b) above.

(e) As used in paragraph (b) above, the term
"contract date" means the date set for bid opening, or if
this is a negotiated contract, the contract date. As to
additional supplies or services procured by modifica\ion to
this contract, the term "contract date" means the date of
such modification.

(0 Unless there does not exist any reasonable
basis to sustain an exemption, the Government upon the
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request of the Contractor shall, without further liability,
Curnish evidence appropriate to establish exemption from
any Federal, State, or local tax; provided that, evidence
appropriate to establish exemption from any Federal excise
tax or duty which may give rise to either an increase or
decrease in the contract price will be furnished only at the
discretion of the Government.

(g) The Contractor shall promptly notify the
Contracting Officer of matters which will result in either an
increase or decrease in the contract price and shall take
action with respect thereto as directed by the Contracting
Officer. (ASPR 7-103.10(a»

32. DAVIS-BACON ACT (40 U.S.C.
276a-276a-7)

(a) All mechanics and laborers, including
apprentices and train~s, employed or working· directly
upon the site of the work shall be paid unconditionally and
not less often than once a week, and, without subsequent
deduction or rebate on any account (except such payroll
deductions as are permitted by the Copeland Regulations,
29 CFR Part 3), the full amounts due at time of payment
computed at wage rates not less than the aggregate of the
basic hourly rates and the rates of payments, contributions,
or costs for any fringe benefits contained in the wage
determination decision of the Secretary of Labor which is
attached hereto and made a part hereof, regardless of any
contractual relationship which may be alleged to exist
between the Contractor or subcontractor and such laborers
and mechanics. A copy of such wage determination
decision shall be kept posted by the Contractor at the site
oC the work in a prominent place where it can be easily
seen by the workers.

(b) The Contractor may discharge his obligation
under this clause to workers in any classification for which
the wage determination decision contains:

(1) Only a basic hourly rate of pay, by
making payment at not less than such basic hourly rate,
except as otherwise provided in the Copeland Regulations.
(29 CFR Part 3); or

(2) Both a basic hourly rate of pay and
Cringe benefits payments, by making payment in cash, by
irrevocably making contributions pursuant to a fund, plan,
or program for, and/or by assuming an enforceable
commitment to bear the cost of, bona fide fringe benefits
contemplated by the Davis-Bacon Act, or by any
combination thereof. Contributions made, or costs assumed,
on other than a weekly basis shall be considered as having
been constructively made or assumed during a weekly
period to the extent that they apply to such period. Where
a Cringe benefit is expressed in a wage determination in any
manner other than as an hourly rate and 'the Contractor
pays a cash equivalent or provides an alternative fringe
benefit, he shall furnish information with his payrolls
showing how he determined that the cost incurred to make
the cash payment or to provide the alternative fringe
benefit is equal to the cost of the wage determination
Cringe benefit. In any case where the Contractor provides a
Cringe benefit different from any contained in the wage
determination, he shall similarly show how he arrived at the
hourly rate shown therefor. In the event of disagreement
between or among the interested parties as to an equivalent
oC any fringe benefit, the Contracting Officer shall submit
the question, together with his recommendation, to the
Secretary 'of Labor for final determination.

(c) The assumption of an enforceable commitment
to bear the cost of fringe benefits, or the provision of any
fringe benefits not expressly listed in section l(b)(2) of the
Davis-Bacon Act or in the wage determination decision
Corming a part of the contract, may be considered as
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payment of wages only with the approval of the Secretary
of Libor pursuant to a. written request by the Contractor.
The Secretary of Labor may require the Contractor to set
aside assets, in a separate account, to meet his obligations
under any unfunded plan or program.

(d) The Contracting Officer shall require that any
class of laborers or mechanics, including apprentices and
trainees, which is not listed in the wage determination
decision and which is to be employed under the contract
shall be classified or reclassified conformably to the wage
determination decision, and shall report the action taken to
the Secretary of Labor. If the interested parties cannot
agree on the proper classification or reclassification of a
particular class of laborers or mechanics to be used, the
Contracting Officer sh<illsubmit the question, together with
his recommendation, to the Secretary of Labor for final
determination. Apprentices and trainees may be added
under this clause only where they are employed pursuant
to an apprenticeship or trainee program meeting the
requirements of the Apprentices and Trainees clause below.

(e) In the event it is found by the Contracting
Officer that any laborer or mechanic, including apprentices
and trainees, employect by the CQntractor or any
subcontractor directly on the site of the work covered by
this contract has been or is being paid at a rate of wages
less than the rate of wages required by paragraph (a) of this
clause, the Contracting Officer may (I) by wr'itten notice
to the Government Prime Contractor terminate his right to
proceed with the work, or such part of the work as to
which there has been a failure to pay said required wages,
and (2) prosecute the work to completion by contract or
otherwise, whereupon such Contractor and Subcontractor
and his sureties shall be liable to the Government for any
excess co·sts occasioned the Government thereby.

(£) Paragraphs (a) through (e) of the clau§e shall
apply to this contract to the extent that it is (1) a prime
contract with the. Government subject to the Davis-Bacon
Act or (2) a subcontract also subject to the Davis-Bacon
Act under such prime contract.

33. CONTRACT WORK HOURS· AND SAFETY
STANDARDS ACT - OVERTIME
COMPENSATION (40 U.S.C. 327-333)

17lis contract is subject to the Contract Work Hours
and Safety Standards Act and to the applicable rules,
regulations, and interpretations of the Secretary .of Labor.

(a) The Contractor shall not require or permit any
laborer or mechanic, including apprentices, trainees,
watchmen, and guards, in any workweek in which he is
employed on any work·· under this. ·contract .to. work in
excess of 8 hours in ail; calendar day or in excess of 40
hours.in suchworkwee.lCon weiR subject to the provisions
of the Contract Work 'Hours and Safety Standards Act
unless such laborer or mechanic, including apprentices,
trainees, watchmen, and guards,. receivtls compensation at a
rate not less than 1~ times his baSIC rate of pay for all
such hours worked in excess of 8 hours in any calendar day
or in excess of 40 hours in such workweek, whichever is
the greater number of overtime hours. The "basic rate of
pay," as used in this clause, shall be the amount paid per
hour exclusive of the Contractor's contribution or cost for
fringe benefits, and any cash payment made. in lieu of
providing fringe benefits,· or the basic hourly rate contained
in the wage determination, whichever is greater.

(b) In the event of any violation of the provisions
of paragraph (a), the ContractQr shall be liable to any
affected employee for any amounts due, and to the United
States for liquidated damages.. Such liquidated damages
shall be computed with respect to each individual laborer
or mechanic, including an apprentice, trainee, watchman, or
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guard, employed in violation of the provisions of paragraph
(a) in the sum of $I 0 for each calendar day on which such
employee was required or permitted to be employed on
such work in excess of 8 hours or in excess of the standard
workweek of 40 hours without payment of the overtime
wages required by paragraph (a).

34. APPRENTICES AND TRAINEES
(a) Apprentices will be permitted to work at less

than the predetermined rate for the work they performed
when they are employed and individually registered in a
bona fide apprenticeship program registered with the U.S.
Department of Labor, Manpower Administration, Bureau of
Apprenticeship and Training, or with the State
·Apprenticeship Agency recognized bylhe Bureau, or if the
person is. employed in his first 90 days of probationary
employment as an apprentice in such an apprenticeship
program, who. is not individually registered in the program,
but who has been certified by the Bureau of
Apprenticeship and Training or the State Apprenticeship
Agency (where appropriate) to be eligible for probationary
employment as an apprentice. The allowable ratio of
apprentices to journeyman in any craft classification
employed on this contract shall not be greater than the
ratio permitted t9 the contractor as to his entire work
force under the registered program. Any employee listed on
a payroll at an apprentice wage rate, who is not a trainee as
defined in subparagraph (b) of this clause or is not
registered or otherwise employed as stated above, shall be
paid the wage rate determined by the Secretary of Labor
for the classification of work he actually performed. The
contractor or subcontractor will be required to furnish to
the contracting officer or a representative of the
Wage-Hour Division of the U.S. Department of Labor
written evidence of the registration of his program and
apprentices as well as the appropriate ratios and wage rates
(expressed in percentages of the journeyman hourly rates),
for the area of construction prior to using any apprentices
on the contract work. The wage paid apprentices shall be
not less than the appropriate percentage of the
journeyman's rate contained in the applicable wage
determination.

(b) Trainees will be permitted to work at less than
the predetermined rate for the work performed when they
are employed pursuant to and individually registered in a
program which has received prior approval, evidenced by
formal certification, by the U.S. Department of Labor,
Manpower Administration, Bureau of Apprenticeship and
Training. The ratio of trainees to journeymen employed on
this contract shall not be greater than permitted under the
plan approved by the Bureau of Apprenticeship and
Training. Every trainee must be paid at not less than the
rate specified in the approved program for his level of
progress. Any employee listed on the payroll at a trainee
rate who is not registered and not participating in a training
plan approved by the Bureau of Apprenticeship and
Training shalt oe paid not less than the wage rate
determined by the Secretary of Labor for the classification
of .work he .actually performed. The contractor or
subcontractor will be required to furnish the contracting
officer or representative of the Wage-Hour Division of the
U.S. Department of Labor written evidence of the
certification of his program, the registration of the trainees,
and the ratios and wage nites prescribed in that program. In
the event the Bureau of Apprenticeship and Training
withdraws the approval of a training program, the
contractor will no longer be permitted to utilize trainees at
less than the applicable predetermined rate for the work
performed until an acceptable program is approved.

(c) The utilization of apprentices, trainees and
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journeymen under this part shall be in conformity with lhe
equal employment opportunity requirements of this
contract.

35. PAY RO L L SAN DBA SIC
RECORDS

(a) The Contractor shall maintain payrolls and
basic records relating thereto during the course of the work
and spall preserve them for a period of three (3) years
thereafter for all laborers and mechanics, including
apprentices, trainees, watchmen, and guards working at the
site of the work. Such records shall contain the name and
address of each such employee, his correct classification,
rate of pay (including rates of contributions for, or costs
assumed to provide, fringe benefits), daily and weekly
number of hours worked, deductions made and actual
wages paid. Whenever the Contractor has obtained approval
from the Secretary of Labor as provided in paragraph (c) of
the clause entitled "Davis-Bacon Act," he shall maintain
records which show the commitment, its approval, written
communication of the plan or program to the laborers or
mechanics affected, and the costs anticipated or incurred
under the plan or program.

(b) The Contractor shall submit weekly a copy of
all payrolls to the Contracting Officer. The Government
Prime Contractor shall be responsible for the submission of
copies of payrolls of all subcontractors. The copy shall be
accompanied by a statement signed by the Contractor
indicating that the payrolls are correct and complete, that
the wage rates contained therein are not less than those
determined by the Secretary of Labor, and that the
classifications set forth for each laborer or mechanic,
including apprentices and trainees, conform with the work
he performed. Submission of the "Weekly Statement of
Compliance" required under this contract and the Copeland
Regulations of the Secretary of Labor (29 CFR Part 3)
shall satisfy the requirement for submission of the above
statement. The Contractor shall submit also a copy of any
approval by the Secretary of Labor with respect to fringe
benefits which is required by paragraph (c) of the clause
entitled "Davis-Bacon Act."

(c) The Contractor shall make the records required
under this clause available for inspection by authorized
representatives of the Contracting Officer and the
Department of Labor, and shall permit such representatives
to interview employees during working hours on the job.

36. COMPLIANCE WITH COPELAND
REGULATIONS

The Contractor shall comply with the Copeland
Regulations of the Secretary of Labor (29 CFR Part 3)
which are incorporated herein by reference.

37. WITHHOLDING OF FUNDS
(a) The Contracting Officer may withhold or cause

to be withheld from the Government Prime Contractor so
much of the accrued payments or advances as may be
considered necessary (1) to pay laborers and mechanics,
including apprentices, trainees, watchmen, and guards
employed by the Contractor or any subcontractor on the
work the full amount of wages required by the contract,
and (2) to satisfy any liability of any Contractor and
Subcontractor for liquidated damages under paragraph (b)
of the clause entitled "Contract Work Hours and Safety
Standards Act-Overtime Compensation."

(b) If any Contractor or subcontractor fails to pay
any laborer, mechanic, apprentice, trainee, watchman, or
guard employed or working on the site of work, all or part
of the wages required by the contract, the Contracting
Ofticer may, after written notice to the Government Prime
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Contractor, take such action as may be necessary to cause
suspension of any further payments or advances until such
violations have ceased.

38. SUBCONTRACTS (1972 FEB)
The Contractor agrees to insert the clauses hereof

entitled "Davis-Bacon Act," "Contract Work Hours and
Safety Standards Act-Overtime Compensation,"
"Apprentices and Trainees," "Payrolls and Basic Records,"
"Compliance with Copeland Regulations," "Withholding of
Funds," "Subcontracts," and "Contract
Termination-Debarment" in all subcontracts. The term
"Contractor" as used in such Clauses in any subcontract
shall be deemed to refer to the subcontractor except in the
phrase "Government Prime Contractor." (ASPR
7-602.23(a)(vii)

39. CON T R ACT T E R MIN A T ION 
DEBARMENT (1972 APR)

A breach of the clauses hereof entitled "Davis-Bacon
Act," "Contract Work Hours and Safety Standards
Act-Overtime Compensation," "Apprentices and Trainees,"
"Payrolls and Basic Records," "Compliance with Copeland
Regulations," "Withholding of Funds," and "Subcontracts"
may be grounds for termination of the contract, and for
debarment as provided in 29 CFR 5.6 (ASPR
7.:...602.23(a)(viii)

40. DISPUTES CONCERNING LABOR
STANDARDS (1965 JAN)

Disputes arising out of the labor standards provisions
of this contract shall be subject to the Disputes clause
except to the extent such disputes involve the meaning of
classifications or wage rates contained in the wage
determination decision of the Secretary of Labor or the
applicability of the labor provisions oi this contract which
questions shall be referred to the Secretary of Labor in
accordance with the procedures of the Department of
Labor. (ASPR 7-603.26)

41. CO NT R ACT 0 R INS P E C T ION
SYSTEM (1964 NOV)

The Contractor shall (i) maintain an adequate
inspection system and perform such inspections as will
assure that the work performed under the contract
conforms to contract requirements, and (ii) maintain and
make available to the Government adequate records of such
inspections. (ASPR 7-602.1O(a»

42. GRATUITIES (1952 MAR)
(a) The Government may, by written notice to the

Contractor, terminate the right of the Contractor to
proceed under this contract if it is found, after notice and
hearing, by the Secretary or his duly authorized
representative, that gratuities (in the form of entertainment,
gifts, or otherwise) were offered or given by the
Contractor, or any agent or representative of the
Contractor, to any officer or employee of the Government
with a view toward securing a contract or securing
favorable treatment with respect to the awarding or
amending, or the making of any determinations with
respect to the performing of such contract; provided. that
the existence of the facts upon which the Sccrctary or his
duly authorized representative makes such findings shall be
in issue and may be reviewed in any competent court.

(b) In the event this contract is terminated as
provided in paragraph (a) hereof, the Government shall be
entitled (i) to pursue the same remedies against the
Contractor as it could pursue in the event of a breach of
the contract by the Contractor, and (ii) as a penalty in
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addition to any other damages to which it may be enthlcd
by law, to exemplary damages in an amount (as determined
by the Secretary or his duly authorized representative)
which shall be not less than three nor more than ten times
the costs incurred by the Contractor in providing any such
gratuities to any such officer or employee.

(c) The rights and remedies of the Government
provided in 'this clause shall not be exclusive and are in
addition to any other rights and remedies provided by law
or under this contract. (ASPR 7-104.16)"

43. SMALL BUSINESS SUBCONTRACTING
~ROGRAM (MAINTENANCE, REPAIR AND
CONSTRUCTION) (1976 OCT)

(The following clause is applicable if this contract is
in excess of $500,000)

(a) The Contractor agrees to establish and conduct
a small. business subcontracting program which will enable
small business concerns to be considered fairly as
subcontractors, including suppliers, under this contract. In
this connection, the Contractor shall designate an individual
to (i) maintain liaison with the Government on small
business matters, and (ii) administer the Contractor's Small
Business Subcontracting Program.

(b) The Contractor shall submit DD Form 1140-1
each quarter in accordance with the instructions provided
on the form, except that where the Contractor submits the
report on a corporate basis rather than a plant basis, he
may submit his reports to the Department having the
responsibility for the Small Business Subcontracting
Program at the corporate headquarters. The reporting
requirements of this subparagraph (b) do not apply to small
business contractors, small bUsiness subcontractors, or
educational and nonprofit institutions.

(c) The Contractor further agrees (i) to insert the
"Utilization of Small Business Concerns" clau&e in
subcontracts which offer substantial subcontracting
opportunities, and (ii) to insert in each such subcontract
exceeding $500,000 a clause conforming substantially to
the language of this clause except that subcontractors shall
submit DD Form 1140-1 direct to the Government
addressees prescribed on the Fonn The Contractor will
notify the Contracting Officer of the name and address of
each subcontractor that will be required to submit a report
on DD Form 1140-1. (ASPR 7-602.26(b»

44. RENEGOTIATION (1959 OCT)
(a) To the extent reqiJired by law, this contract is

subject to the Renegotiation Act of 1951 (50 U.S.C. App.
1211, et seq.), as amended, and to any subsequent act of
Congress providing for the renegotation of contracts.
Nothing contained' in this Clause shall impose any
renegotiation obligation with respect to this contract or any
subcontract hereunder which is not imposed by an act of
Congress heretofore or hereafter enacted. Subject to the
foregoing this contract shall be deemed to contain all the
provisions required by section 104 of the Renegotiation
Act of 1951, and by any such other act, without
subsequent contract amendment specifically incorporating
such provisions.

(b) The ContracJor agrees to insert the provisions
of this clause, including this paragraph (b), in all
subcontracts, as that term is defined in section 103g of the
Renegotiation Act of 1951, as amended. (ASPR
7-103.13(a»

45. NOTICE AND ASSISTANCE REGARDING
PATENT AND COPYRIGHT
INFRINGEMENT (1965 JAN)

(The provisions of this Clause shall be applicable only
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if the amount of this contract exceeds $10,000.)
"(a) The Contractor shall report to the Contracting

Officer, promptly and in reasonable written detail, each
notice or claim of patent or copyright infringement based
on the performance of this contract of which the
Contractor has knowledge.

(b) In the event of any claim or suit against the
Government on, account of any alleged patent or copyright
infringement arising out of the performance of this contract
or out of the use of any supplies furnished or work or
services performed hereunder, the Contractor shall furnish
to the Government, when requested by the Contracting
Officer, all evidence and information in possession of the
Contractor pertaining to such suit or claim. Such evidence
and information shall be furnished at the expense of the
Government except where the Contractor has agreed to
indemnify the Government.

(c) This clause shall be included in all
subcontracts. (ASPR 7-103.23)

46. AUTHORIZATION AND CONSENT (1964
MAR)

The Government hereby gives its authorization and
consent (without prejudice te:-' any rights of
indemnification) for all use and manufacture, in the
performance of this contract or any part hereof or any
amendment hereto or any subcontract hereunder (including
any lower-tier subcontract), of any invention described in
and covered by a patent of. the 'United States (i) embodied
in the structure or composition of any article the delivery
of which is accepted by the Government under this
contract, or (il) utilized in the machinery, tools, or
methods the use of which necessarily results from
compliance by the Contractor or the using subcontractor
with (a) specifications or w1'itten provisions noV{ or
hereafter forming a part of this contract, or (b) specific
written' instructions given by the Contracting Officer
directing the manner of performance.' The entire liability to
the Government for infringement of a patent of the United
States shall be determined solely by the provisions of the
indemnity clauses, if any, included in this contract or any
subcontract hereunder (including any lower-tier
subcontract), and the Government assumes liability for all
other infringement to the extent of the authorization and
consent hereinabove granted. (ASPR 7-103.22)

47. COMPOSITION OF CONTRACTOR (1965
JAN)

If the Contractor hereunder is comprised of more
than one legal entity, each such entity shall be jointly and
severally liable hereunder. (ASPR 7-602.32)

48. SITE INVESTIGATION (1965 JAN)
The Contractor acknowledges that he has investigated

and satisfied himself as' to the conditions affecting the
work, including but not restricted to those be:rring upon
transportation, disposal, handling and storage of materials,
availability of labor, water, electric power, roads and
uncertainties of weather, river stages, tides or simil:rr
physical conditions at the site, the conformation and
conditions of the ground, the character of equipment and
facilities needed preliminary to and during prosecution of
the work. The Contractor further acknowledges that he has
satisfied himself as to the character, quality and quantity of
surface and subsurface materials or obstacles to be
encountered insofar as this information is reasonably
ascertainable from an inspection of the site, including all
exploratory work done by the Government, as well as from
information presented by the drawings and specifications
made a part of this contract. Any failure by the Contractor
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to acquaint himself with the available information will not
relieve him from responsibility for estimating properly the
difficulty or cost of successfully performing the work. The
Government assumes no responsibility for any conclusions
or interpretations made by the Contractor on the basis of
the information made available by the Government. (ASPR
7-602.33)

49. PRO T E C T ION 0 F E X 1ST IN G
VEGETATION, STRUCTURES, UTILITIES, AND
IMPROVEMENTS (1965 JAN)

(a) The Contractor will preserve and protect all
existing vegetation such as trees, shrubs, and grass on or
adjacent to the site of work which is not to be removed
and which does not unreasonably interfere with the
construction work. Care will be taken in removing trees
authorized for removal to avoid damage to vegetation to
remain in place. Any limbs or branches. of trees broken
during such operations' or by the careless operation of
equipment, or by workmen, shall bo:: trimmo::d with a clean
cut and painted with an approved tree pruning compound
as directed by the Contracting Officer.

(b) The Contractor will protect from damage all
existing improvements or utilities at or near the site of the
work, the location of which is made known to him, and
will repair or restore any damage to such facilities resulting
from failure to comply with the requirements of this
contract or the failure to exercise reasonable care in the
performance of the work. If the Contractor. fails or refuses
to repair any such damage promptly, the Contracting
Officer may have the necessary work performed and charge
the cost thereof to the Contractor. (ASPR 7-602.34)

50. OPE RA TI ON S AN D STORAGE
AREAS (1965 JAN)

(a) All 9perations of the Contractor (including
storage of materials) upon Government premises shall be
confined to areas authorized or approved by the
Contracting Officer. The Contractor shall hold and save the
Government, its officers and agents, free and harmless from
liability of any nature occasioned by his operations.

(b) Temporary buildings (storage sheds, shops,
offices, etc.)· may be erected by the Contractor only with
the approval of the Contracting Officer, and shall be built
with labor and materials furnished by the Contractor
without expense to the Government. Such temporary
buildings and utilities shall remain the property of the
Contractor and shall be removed by him at his expense
upon the completion of the work. With the written consent
of the Contracting Officer, ,such buildings and utilities may
be aband'oned and need not be removed.

(c) The Contractor shall, under regulations
prescribed by the Contracting Officer, use only established
roadways or construct and use such temporary roadways as
may be authorized by the Contracting Officer. Where
materials are transported in the prosecution of the work,
vehicles shall not be loaded beyond the loading capacity
recommended by the manufacturer of the vehicle or
prescribed by any Federal, State or local law or regulation.
When it is necessary to cross curbings or sidewalks,
protection against damage shall be provided by the
Conlractor and any damaged roads, c'urbings, or sidewalks
shall be repaired by, or at the expense of the Contractor.
(ASPR 7-602.35)

51. MODIFICATION PROPOSALS PRICE
BREAKDOWN (1968 APR)

The Contractor, in connection with any proposal he
makes for a contract modification, shall furnish a price
breakdown, itemized as required by the Contracting
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submit in writing his proposals for
effectuating this provision for accident
prevention:
meet in conference with representatives
of the Contracting Officer to discuss and
develop mutual understandings relative
to administration of the over-all safety
prolllam. (ASPR 7-602.42(a) & (b»

(2)

and will also take or cause to be taken such additional I

measures as the Contracting Officer may determine to be'
reasonably necessary for the purpose.

(b) The Contractor will maintain an accurate
record of, and will' report to the Contracting Officer in the
manner and on the forms prescribed by the Contracting
Officer, exposure data and all accidents resulting in death,
traumatic injury, occupational disease, and damage to
property, materials, supplies and equipment incident to
work performed under this contract.

(c) The Contracting Officer will notify the
Contractor of any noncompliance with the foregoing
provisions and the action to be taken. The Contractor shall,
after receipt of such notice, immediately take corrective
action. Such notice, when delivered to the Contractor or
his representative at the site of the work, shall be deemed
sufficient for the purpose. If the Contractor fails or refuses
to comply promptly, the Contracting Officer may issue an
order stopping all or part of the work until satisfactory
conective action has been taken. No part of the time lost
due to any such stop orders shall be made the subject of
claim for extension of time or for excess costs or damages
by the Contractor.

(d) Compliance with the provisions of tl1is clause
by subcontractors will be the responsibility of the
Contractor.

(e) Prior to commencement of the WOrk the
Contractor will:

(1)

56. GOVERNMENT INSPECTORS (1965 JAN)
The work will be conducted under the general

direction of the Contracting Officer and is subject to
inspection by his appointed inspectors to insure strict
compliance with the terms of the contract. No inspector is
authorized to change any provision of the specifications
without written authorization of the Contracting Officet,
nor· shall the presence or absence of an inspector relieve the
Contractor from any requirements of the contract. (ASPR.
7-602.43)

57. RIGHTS IN SHOP DRAWINGS (1966 APR)
(Applicable to all contracts calling for the delivery of

shop drawings)
(a) Shop drawings for construction means

drawings" submitted to the Government by the
Construction Contractor, subcontractor or ·any lower tier
subcontractor pursuant to a construction contract, showing
in detail (i)' the proposed fabrication and assembly of
structural elements and (li) the installation (i.e., form, fit,
and attachment details) of materials or equipment. The
Government may duplicate, use, and disclose in any manner
and for any purpose shop drawings delivered under this
contract.

(b) This clause, including this paragraph (b), shall
be included in all subcontracts hereunder at any tier.
(ASPR 7-602.47>

58.. MINORITY BUSINESS ENTERPRISES
SUBCONTRACTING PROGRAM (1971 NOV)

(The following clouse is applicable if this contract is
in excess of $500,000)

(a> The Contractor agrees to establish and conduct
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Officer. Unless otherwise directed, the breakdown shall be
in sufficient detail to permit an analysis of aU material,
labor, equipment, subcontract, and overhead costs, as well
as profit, and shall· cover all work involved in the
modification, whether such work was deleted, added or
changed. Any amount claimed for subcontracts shall be
supported by a similar price breakdown. In addition, if the
proposal includes a time extension, a justification therefor
shall also be furnished. The proposal, together with the
price breakdown and time extension justification, shall be
furnished by the date specified by the Contracting Officer.
(ASPR 7-602.36)

52. SUBCONTRACTORS (1972 FEB)
Within seven days after the award of any subcontract

either by himself or a subcontractor, the Contractor shall
deliver to the Contracting Officer a statement setting forth
the name and address of the subcontractor and a summary
description of the work subcontracted. The Contractor shall
at the same time furnish a statement signed by the
subcontract or acknowledging the inclusion in his
subcontract of the clauses of this contract entitled "Equal
Opportunity," "Davis-Bacon Act," "Contract Work Hours
and Safety Standards Act - Overtime Compensation,"
"Apprentices and Trainees," "Payrolls and Basic Records,"
"Compliance with Copeland Regulations," "Withholding of
Funds," "Subcontracts" and "Contract Termination 
Debarment." Nothing contained in this contract shall create
any contractual relation between the subcontractor and the
Government. (ASPR 7-602.37)

53. CLEANING UP (1965 JAN)
The Contractor shall at all times keep the

construction area, including storage areas used by him, free
from accumulations of waste material or rubbish and prior
tp completion of the work remove any rubbish from the
premises and all tools, scaffolding, equipment, and materials
not the property of the Government. Upon completion of
the construction the Contractor shall leave the work and
premises in a clean, neat and workmanlike condition
satisfactory to the Contracting Officer. (ASPR 7-602.40)
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54. ADDITIONAL DEFINITIONS (1965 JAN)
(a) Wherever in the specifications or upon the

drawings the words "directed," "required," "ordered,"
"designated," "prescribed," or words of like import are
used, it shall be understood that the "direction,"
"requirement," "ordered," "designation," or "prescription,"
of the Contracting Officer is intended and similarly the
words "approved," "acceptable," "satisfactory" or words of
like import shall mean "approved by" or "acceptable to,"
or "satisfactory to" the Contracting Officer, unless
otherwise expressly stated.

(b) Where "as shown," "as indicated," "as
detailed,'! or words of similar import are used, it shall be
understood that the reference is made to the drawings
accompanying this contract. unless stated otherwise. The
word "provided" as used herein shall be understood to
mean "provided complete in place," that is "furnished and
installed." (ASPR 7-60241)

55. ACCIDENT PREVENTION (1977 JUN)
(a) In order to provide safety controls for

protection to the life and health of employees and other
persons; for prevention of damage to property, materials,
supplies, and equipment; and for avoidance of work
interruptions in the performance of this contract, the
Contractor shall comply with all pertinent provisions of
Corps of Engineers Manual, EM 385-1-1, dated I June
1977, entitled "General Safety Requirements", as amended,



a program which will enable minority business enterprises
(as defined in the clause, entitled, "Utilization of Minority
Business Enterprises") to be considered fairly as
subcontractors and suppliers under this contract. In this
connection, the Contractor shall:

(1) Designate a liaison officer who will
administer the Contractor's "Mhority Business Enterprises
Program."

(2) Provide adequate and timely
consideration of the potentialities of known minority
business enterprises in all "make-or-buy" decisions.

(3) Assure that known minority business
enterprises will have an equitable opportunity to compete
for subcontracts, particularly by arranging solicitations,
time for the preparation of bids, quantities, specifications,
and delivery schedules so as to facilitate the participation
of minority business ente.rprises.

(4) Maintain records showing (i) procedures
which have been adopted to comply with the policies set
forth in this clause, including the establishment of a source
Jist of minority business enterprises, (ii) ~wards to minority
business enterprises on the source list, and (iii) specific
efforts to identify and award contracts to minority business
enterprises.

(5) Include the "Utilization of Minority
Business Enterprises" clause in subcontracts which offer
SIlbstantiai minority business enterprise subcontracting
opportunities.

. (6) Cooperate with the Contracting Officer
.in any studies and surveys of the Contractor's minority
business enterprises procedures and practices that the
Contracting Officer may from time to time conduct.

(7) Sub mit peri 0 d i c rep 0 r t s 0 f
subcontracting to known minority business enterprises with
respect to the records referred to in subparagraph (4)
above, in such form and manner and at such time (not
more often than quarterly) as the Contracting Officer may
prescribe.

(b) The Contractor further agrees to insert, in any
subcontract hereunder which may exceed $500,000
provisions which shall conform subs~antially JO the language
of this clause, including this paragraph (b), and to notify
the Contracting Officer of the names of such
subcontractors. (ASPR 7-104.36(b»

CONTINUED ON NEXT PAGE

(3 Jan 77) 14.1

CONTINUED ON NEXT PAGE

(Const. Gen. Prov.)



59. AFFIRMATIVE ACfION FOR DISABLED
VETERANS AND VETERANS OF THE VIETNAM
ERA (1976 JUL)

(This clause is applicable pursuant to 41 C.F.R.
60-250, if this contract is for $10,000 or more.)

(a) The .contractor will not discriminate against
any employee or applicant for employment because he or
she is a disabled veteran or veteran of the Vietnam era in
regard to any position for which the employee or applicant
for employment is qualified. The contractor agrees to take
affumative action to employ, advance in employment and
otherwise treat qualified disabled veterans and veterans of
the Vietnam era without discrimination based upon their
disability or veterans status in all employment practices
such as the following: employment upgrading, demotion or
transfer, recruitment, advertising, layoff or termination,
rates of payor other forms of compensation, and selection
for training, including apprenticeship.

(b) The contractor agrees that all suitable
employment openings of the contractor which exist at the
time of the execution of this contract and those which
occur during the performance of this contract, including
those not generated by this contract and including those
occurring at an establishment of the contractor other than
the one wherein the contract is being performed but
excluding those of independently operated corporate
affiliates, shall be listed at an appropriate local office of the
State employment service system wherein the opening
occurs. The contractor further agrees to provide such
reports to such local office regarding employment openings
and hires as may be required.

State and local government agencies holding Federal
contracts of $10,000 or more shall also list all their suitable
openings with the appropriate office of the State
employment service, but are not required to provide those
reports set forth in paragraphs (d)and (e).

(c) Listing of employment openings with the
employment. service system pursuant to this clause shall be
made at least ~oncurrently with the use of any other
R.cruitment source or effort and shall involve the normal
obligations which attach to the placing of a bona fide job
order, including the acceptance of referrals of veterans and
nonveterans. The listing of employment openings does not
require the hiring of any particular job applicant or from
any particular group of job applicants, and nothing herein
is intended to relieve the contractor from any requirements
in Executive Orders or regUlations regarding nondiscrimi
natioll in employment.

(d) The reports required by paragraph (b) of this
clause shall include, but not be limited to, periodic reports
which shall be filed at least quarterly with the appropriate
local office or, where the contractor has more than one
hiring location in a State, with the central office of that

State employment service. Such reports shall indicate for
each hiring location (1) the number of individuals hired
during the reporting period, (2) the number of nondisabled
veterans of the Vietnam era hired, (3) the number of
disabled veterans of the Vietnam era hired, and (4) the
total number of disabled veterans hired. The reports should
include covered veterans 'hired for on-the-job training
under 38 USC 1787. The contractor shall submit a report
within 30 days after the end ' of each reporting period
wherein any performance is made on this ,contract
identifying data for each hiring location. The contractor
shall maintain at each hiring location copies of the reports
submitted until the expiration of one year after final
payment under the contract, during which time Jhese
reports and related documentation shall be made available,
upon request, for examination by any authorized represen
tatives of the contracting officer or of the Secretary, of
Labor. Documentation would include personnel records
respecting job openings, recruitment and placement.

(~) Whenever the contractor becomes contractually
bound to the listing provisions of this clause, it shall advise
the employment service. system in each State where it has
establishments 'of the name and location of each hiring
location in the State. As 101lg as the contractor is
contractually bound to these provisions and has so advised
the State system, there is no need to advise the State
system of subsequent contracts. The contractor may advise
the State system when it is no longer bound by this
contract clause.

({) This clause does not apply to the listing of
employment openings which occur and are filled outside of
the 50 States, the District of Columbia, Puerto Rico,
Guam, and the Virgin Islands.

(g) The provisions of paragraphs (b), (c), (d) and
(e) of this clause do not apply to openings which the
contractor proposes to fill from within his own
organization or to fill pursuant to a customary and
traditional employer-union hirillgarrangement. This
exclusion does not apply to a particular opening' once an
employer decides to consider applicants outside of his own
organization or employer-union arrangement for that
opening.

(h) As used in this clause: (1) "All suitable
employment openings" includes, but is not limited to,
openings which occur in the following job categories:
production and nonproduction; plant and office; laborers
and mechanics; supervisory and nonsupervisory; technical;
and executive, administrative, and professional openings as
are compensated on a salary basis of less than $25,000 per
year. This term includes full-time employment, temporary
employment of more than 3 days' duration, and part-time
employment. It does not include openings which the con
tractor proposes to fill from within his own organization or
to fill pursuant to a customary and traditional
employer-union hiring arrangement nor openings in an
educational institution which are restricted to students of
that institution. Under the most compelling circumstances
an employment opening may not be suitable for listing,
including such situations where the needs of the
Government cannot reasonably be otherwise supplied,
where listing would be contrary to national security, or
where the requirement of listing would otherwise not be
for the best interest of the Government.

(2) "Appropriate office of the State employment
service system" means the local office of the Federal-State
national system of public employment offices with assigned
responsibility for serving the area where the employment
opening is to be filled, including the District of Columbia,
Guam, Puerto Rico, and the Virgin Islands.

(3) "Openings which the contractor proposes to
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fill from within his own organization" means employment
openings for which no consideration will be given to
persons outside the contractor's organization (including any
affiliates, subsidiaries, and the parent companies) and
includes any openings which the contractor proposes to fill
from regularly established "recall" lists.

(4) "Openings which the contractor proposes to
fill pursuant to a customary and traditional
employer-union hiring arrangement" means employment
openings which the contractor proposes to fill from union
halls, which is part of the customary and traditional hiring
relationship which exists between the contractor and repre
sentatives of his employees.

(i) The -COntractor agrees to comply with the
rules, regulations, and relevant orders of the Secretary of
Labor issued pursuant to the Vietnam Veterans
Readjustment Act, hereinafter referred to as the "Act" (38
U.S.C. 2012).

(j) In the event of the contractor's noncompliance
with the requirements of this clause, actions for
noncompliance may be taken in accordance with the rules,
regul3tions, and relevant orders of the Secretary of Labor
issued pursuant to the Act.

(k) The contractor agrees to post in conspicuous
places, available to employees and applicants for
employment, notices in a form to be prescribed by the
Director, Office of Federal Contract Compliance Programs,
provided by or through the contracting officer. Such notice
shall state the contractor's obligation under the law to take
affirmative action to employ and advance in employment
qualified disabled veterans and veterans of the Vietnam era
for employment,· and the rights of applicants and
employees.

(1) The contractor will notify each labor union or
representative of workers with which it has a collective
bargaining agreement or other contract understanding, that
tlie contractor is bound by the terms of the Vietnam Era
Veterans Readjustment Assistance Act, and is committed to
take affmnative action to employ and advance in
employment qualified disabled veterans and veterans of the
Vietnam Era.

(m) The contractor will include the provisions of
this clause in every subcontract or purchase order of
$10,000 or more unless exempted by rules, regulations,or
orders of the Secretary issued pursuant to the Act, so that
such provisions will be binding upon each subcontractor or
vendor. The contractor will take such action with respect
to any subcontract or purchase order as the Director of the
Office of Federal Contract Compliance Programs may direct
to enforce such provisions, including action for
noncompliance. (ASPR 7-103.27)

60. VALUE ENGINEERING INCENTIVE (1977
AUG)

(The following cllJuse is applicable if this contract is
in excess of $100,000)

(a) Application. This clause applies to a Contractor
developed and documented Value Engineering Change
Proposal (VECP) which:

(i) requires a change to this contract to
implement the VECP; and

(il) reduces the contract price without
impairing essential function or
characteristics, provided that it is not
based solely on a change in deliverable
end item quantities.

(b) Documentation. As a minimum, the following
information shall be submitted by the contractor with each
VECP:

(i) a description of the difference between
the existing contract requirement and
the proposed change, and the
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comparative advantages and
disadvantages of each; justification where
function or characteristics of a work
item is being altered; and the effect of
the change on the performance of the
end item;

(il) an analysis and itemization of the
requirements of the contract which must
be changed if the VECP is accepted and
a recommendation as to how to make
each such change (e~g., a suggested
specification revision);

(iii) a separate detailed cost estimate for both
the existing contract requirement and
the proposed change to provide an
estimate of the reduction in costs, if
any, that will result from acceptance of
theVECP, taking into account the costs
of development and implementation by
the Contractor (including any amount
a ttributable to subcontracts in
accordance with paragraph (f) below);

(iv) a prediction of any effects the proposed
change would have on related costs to
the Military Department such as
Government furnished property costs,
and costs of maintenance and operation;

(v) a statement of the time by which a
change order adopting the VECP must
be issued so as to obtain the maximum
cost reduction during the remainder of
this contract, noting any effect on the
contract completion time or delivery
schedule; and

(vi) identification of any previous submission
of the VECP, including the dates
submitted, the agencies involved, the
numbers of the Government contracts
involved, and the preVious actions by the
Government, if known.

(c) Submission. To expedite a determination,
VECPs shall be submitted to the Resident 'Engineer at the
worksite with a copy to the Contracting Officer. Proposals
shall be processed expeditiously; however, the Government
shall not be liable for any delay in acting upon any
proposal submitted pursuant to this clause. If the
evaluation period is likely to exceed 45 calendar days, the
PCO shall promptly notify the Contractor of the estimated
decision date and provide the reasons for the additional
time required. The Contractor has the right to withdraw, in
whole or in part, any VECP not acceptod by the
Government within the period specified in the VECP.

(d) Acceptance. The Contracting Officer may
accept, in whole or in part, by contract modification any
VECP submitted pursuant to this clause. The Contracting
Officer may accept the VECP even though an agreement on
price reduction has. not been reached, by issuing the
Contractor a notice to proceed with the change. Until a
notice to proceed is issued or a contract modification
applies a VECP to this contract, the Contractor shall
remain obligated to perform in accordance with this
contract. Contract modifications made pursuant to this
clause will so state. The decision of the Contracting Officer
as to the acceptance of any VECP under this contract shall
be fmal and shall not be subject to the "Disputes" clause
of this contract.

(e) Sharing. If a VECP submitted by the
Contractor pursuant to this clause is accepted, the contract
price shall be adjusted without regard to profit in
accordance with the following provisions:

(i) Definition:
(A) Instant contract savings to the

Contractor (ICS) are the estimated
reduction in the Contractor's cost
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of performance resulting from the
acceptance of the VECP. The
proposed cost· reduction includes
estimated allowable Contractor
development and implementation
costs (CC). The Contractor's
development and implementation
costs include any subcontractor

'development and implementation
costs (see (1) below). For purposes
of this clause, Contractor
development costs are those costs
incurred .after the Contractor has
identified a specific VE project
and prior to acceptance and
implementation by the
Government.

(B) Government Costs (GC) are those
DOD costs which directly result
from development and
implementation of the VECP, such
as test and evaluation of the
VEeP.

(il) Calculations and Actions.
Multiply ICS by 45% and GC by 55%.
Add these two results, e.g., (.45 ICS +
.55 GC) and subtract from the contract
price.

(1) Subcontracts. The Contractor shall include
appropriate VE arrangements in any subcontract of
$50,000 or greater, and may include such arrangements in
contracts of lesser value. To compute any adjustment in the
contract price under paragraph (e) above, the Contractor's
cost of development and implementation of a VEeP which
is accepted under this contract shall include any
development and implementation costs of a subcontractor
which clearly pertains to such VECP, but shall exclude any
VE incentive' payments which the Contractor may make to
a subcontractor. The Contractor. may make whatever VE
incentive payment arrangements he chooses with his
subcontractor s, provided that any payments to
subcontractors under such arrangements are made from the
Contractor's, and not the Government's, share of ,the
savings resulting from the VEC1'.

(g) Data. The Contractor may restrict the
Government's right to use any sheet of a VECP or of the
sUpporting data, submitted pursuant to this clause, in
accordance with the terms of the following legend if it is
marked on such sheet:

"This data furnished pursuant to
the Value Engineering Incentive
c r a use 0 f 'c 0 n t r act

shall not be
disclosed outside the Government,
or duplicated, used, or disclosed,
in whole or in part, for any
purpose other than to evaluate a
VECP submitted under said clause.
This restriction does not limit the
Government's right to use
information contained in this data
if it is or has been obtained, or is
otherwise available, from the
Contractor or from another
source, without limitations."

In the event of acceptance of a VECP, the Contractor
hereby grants to the Government unlimited rights; as
defmed in the clause of ASPR 7-104.9(a), in the VECP
and supporting data, except that, with respect to data
which qualifies as and is· submitted as limited rights
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technical data in accordance with the clause of ASPR
7-104.9(a), the Government shall have the rights specified
in the contract modification referred to in paragraph (d)
hereof and. the data shall be appropriately marked. (ASPR
7-602.50)

61. AFFIRMATIVE ACTION FOR
HANDICAPPED WORKERS (1976 MAY)

(a) The contractor will not discriminate against
any employee or applicant for employment because of
physical or mental handicap in regard to any position for
which the employee or applicant for employment is
qualified. The contractor agrees to take affirmative action
to employ, advance in employment and otherwise treat
qualified handicapped individuals without discrimination
based upon· their physical or mental handicap in all
employment practices such as the following: employment,
upgrading; demotion or transfer, recruitment, advertising,
layoff or termination, rates of payor other forms of
compensation, and selection for training, including
apprenticeship.

(b) The contractor agrees to comply with the
rules, regulations, and relevant orders of the Secretary of
Labor issued pursuant to the Act.

(c) In the event of the contractor's noncompliance
with the requirements of this clause, action for
noncompliance may be taken in accordance with the rules,
regulations and relevant orders of the Secretary of Labor
issued pursuant to the Act.

(d) The contractor agrees to post in conspicuous
places, available to employees and applicants for
employment, notices in a form to be prescribed by the
Director, provided by or through the contracting officer.
Such notices shall state the contractor's obligation under
the law to take affirmative action to employ and advance
in employment qualified handicapped employees and
applicants for employment, and the rights of applicants and
employees.

(e) The contractor will notify each labor union or
representative of workers with which it has a collective
bargaining agreement or other contract understanding, that
the contractor is bound by the terms of section 503 of the
Rehabilitation Act of 1973, and is committed to ta\ce
affirmative action to employ and advance in employment
physically and mentally handicapped individuals.

(1) The contractor will include the provisions of
this clause in every subcontract or purchase order of
$2,500 or more unless exempted by rules, regulations, or
orders of the Secretary issued pursuant to section 503 of
the Act, so that such provisions will be binding upon each
subcontractor or vendor. The contractor will take such
action with respect to any subcontract or purchase order as
the Director of the Office of Federal Contract Compliance
Programs may direct to enforce such provisions, including
action for noncompliance. (ASPR 7-103.28)

62. CLEAN AIR AND WATER (1975 OCT)
(Applicable only if the contract exceeds $100,000, or

the contracting officer has determined that orders under an
indefinite quantity contract in anyone year will exceed
$100,000, or a facility to be used has been the subject of a
conviction under the Clean Air Act (42 U.S.c.
1857c-8(c)(1)) or the Federal Water Pollution ControlAct
(33 U.S.c. 1319(c)) and is listed by EPA, or the contract is
not otherwise exempt.)

(a) The Contractor agrees as follows:
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(i) To comply with all the requirements c r
section 114 of the Clean Air Act, as amended (42 U.S.C.
1857, et seq., as amended by Public Law 91-604) and
section 308 of the Federal Water Pollution Control Act (33
U.S.C. 1251, as amended by Public Law 92-500),
respectively, relating to inspection, monitoring, entry,
reports, and information, as well as other requirements
specified in section 114 and section 308 of the Air Act and
the Water Act, respectively, and all regulations and
guidelines issued thereunder before the award of this
contract;

(ii) That no portion of the work required by
this prime contract will be performed in a facility listed on
the Environmental Protection Agency List of Violating
Facilities on the date this contract was awarded' unless and
until the EPA eliminates the name of such facility or
facilities from such listing;

(iii) To use his best efforts to comply with
clean air standards and clean water standards at the
facilities in which the contract 'is being performed; and

(iv) To insert the substance of the provisions
of this clause in any nonexempt subcontract, including this
paragraph (iv).

(b) The terms used in this clause have the
following meanings.

(i) The term "Air Act" means the Clean Air
Act, as amended (42 U.S.C. 1857 et seq., as amended by
Public Law 91-604).

(ii) The term "Water Act" means Federal
Water Pollution Control Act, as amended (33 U.S.C. 1251
et seq., as amended by Public Law 92-500).

(iii) The term "clean air standards" means
any enforceable rules, regulations, guidelines, standards,
limitations, orders, controls, prohibitions, or other
requirements which are contained in, issued under, or
otherwise adopted pursuant to the Air Act or Executive
Order 11738, an applicable implementation plan as
described in section 1l0(d) of the Clean Air Act (42 U.S.c.
18S7c-5(d), an .approved implementation plOcedure or
plan under section] l1(c) or section 111(d), respectively,
of the Air Act (42 U.S.C. 1857c-6(c) or (d», or an
approved implementation procedure under section 112(d)
of the Air Act (42 U.S.C. 1857c-7(d»).

(iv) The term "clean water standards" means
any enforceable limitation, control, condition, prohibition,
standard or other requirement which is promulgated
pursuant to the Water Act or contained in a permit issued
to a discharger by the Environmental Protection Agency or
by a State under an approved program, as authorized by
section 402 of the Water Act (33 U.S.c. 1342), or by a
local' government to ensure compliance with pretreatment
regulations as required by section 307 of the Water Act (33
U.S.C. 1317).

(v) T he term "compliance" means
compliance with clean air or water standards. Compliance
shall also mean compliance with a schedule or plan ordered
or approved by a court of competent jurisdiction, the
Environmental Protection Agency or an air or water
poilu tion control agency in accordance with the
requirement of the Air Act or Water Act and regulations
issued pursuant thereto.

(vi) The term ''facility'' means any building,
plant, installation, structure, mine, vessel or other floating
craft, location, or site of operations, owned, leased, or
supervised by a contractor, subcontractor, to be utilized in
the performance of a contract or subcontract. Where a
location or site of operations contains or includes more
than one building, plant, installation, or structure, the
entire location or site shall be deemed to be a facility
except where the Director, Office of Federal Activities,
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Environmcntal Protcc.tion Agency, dctermines that
independent facilities are colocated iii. one geographical
area.

(vii) The term "nonexempt contract or
subcontract" means a contract or subcontract of more than
$100,000 which is not otherwise exempted pursuant to the
EPA regulations implementing the Air Act and Water Act
(40 CFR 15.5), as further implemented in ASPR 1-2302.4
or in FPR 1-1.2302-4 (whichever is applicable) and the
procedures of the Department awarding the contract.
(ASPR 7-103.29)

63. NOTICE TO THE GOVERNMENT OF
LABOR DISPUTES (1958 SEP)

(a) Whenever the Contractor has knowledge that
any actual or potential labor dispute is delaying or
threatens to delay the timely performance of this contract,
the Contractor shall immediately give notice thereof,
including all relevant information with respect thereto, to
the Contracting Oficer.

(b) The Contractor agrees to insert the substance
of this clause, including this paragraph (b), in any
subcontract hereunder as to which a labor dispute may
delay the timely performance of this' contract; except that
each such subcontract shall provide that in the event its
timely performance is delayed or threatened by delay by
any actual or potential labor dispute, the subcontractor
shall immediately notify his next higher tier subcontractor,
or the prime contractor, as the case may be, of all relevant
information with respect to such dispute. (ASPR 7-104.4)

64. CONTRACT PRICES BIDDING
SCHEDULE (1968 APR)

(The following clause is applicable to contracts
containing unit prices)

Payment for the various items listed in the Bidding
Schedule shall constitute full compensation for furnishing
all plant, labor, equipment, appliances, and materials, and
for perforining all operations required to complete the
work in conformity with the drawings and specifications.
All costs for work not specifically mentioned in the
Bi~ding Schedule shaH be included in the contract prices
fotthe items list"d. (ASPR 7-603.5)

65. PRIORITIES, ALLOCATIONS, AND
ALLOTMENTS (1975 OCT)

(The following clause. is applicable to rateab'e
contracts)

The Contractor shall follow the provisions of DMS
Reg. 1 or DPS Reg. 1 and all other applicable regulations
and orders of the Bureau of Domestic Commerce in
obtaining controlled materials and other products and
materials needed to fill this order. (ASPR 7-104.18)

66. PRICE REDUCTION FOR DEFECTIVE
COST OR PRICING DATA PRICE
ADJUSTMENT (1970 JAN)

(The following clause is applicable if this contract is
in excess of $100,000)

(a) This clause shall become operative only with
respect to any modit1cation of this contract which involves
aggregate increases and/or decreases in costs plus applicable
protits in excess of $100,000 unless the moditication is
priced on the basis of adequate competition, established
catalog or market prices of commercial items sold in
substantial quantities to the general public, or prices. set by
law or regulation. The right to price reduction under this
clause is limited to defects in data relating to such
modifica tion.

(b) If any price, including profit, or fee, negotiated
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in connection with any price adjustment under this
contract was increased by any sigitificant sums because:

(i) the Contractor furnished cost or pricing data
which was not complete, accurate and current
as certified in the Contractor's Certificate of
Current Cost or Pricing Data;

(ii) a subcontractor, pursuant to the clause of this
contract entitled "Subcontractor Cost or
Pricing Data" or "Subcontractor Cost or
Pricing Data - Price Adjustments" or any
subcontract clause therein required, furnished
cost or pricing data which was not complete,
accurate and current as certified in the
subcontractor's Certificate of Current Cost or
Pricing Data;

(iii~ a subcontractor or prospective subcontractor
furnished cost or pricing data which was
required to be complete, accurate and current
and to be submitted to support a subcontract
cost estimate furnished by the Contractor but
which was not complete,' accurate and current
as of the date certified in the Contractor's
Certificate of Current Cost or Pricing Data; or

(iv) the Contractor or a subcontractor or
prospective subcontractor furnished any data,
not within (j), (ij) or (iii) above, which was not
accurate, as submitted;

the price shall be reduced accordingly and the contract
shall be modified in writing as may be necessary to reflect
such reduction. However, any reduction in the contract
price due to defective subcontract data of a prospective
subcontractor, when the subcontract was not subsequently
awarded to such subcontractor, will be limited to the
amount (plus applicable overhead and profit markup) by
which .the actual subcontract, or actual cost' to the
Contractor if there was no subcontract, was less than the
prospective subcontract cost estimate submitted by the
Contractor, provided the actual subcontract price was not
affected by defective cost or pricing data.
Note: Since the contract is subject to reduction under this
clause by reason of defective cost or pricing data submitted
in connection with certain subcontracts, it is expected that
the contractor may wish to include a clause in· each such
subcontract requiring the subcontractor to appropriately
indemnify the contractor. However, the inclusion of such a
clause and the terms thereof are matters for negotiation
and agreement between the contractor and the
subcontractor, provided that they are consistent with ASPR
23-203 relating to Disputes provisions in subcontracts. It is
also expected that any subcontractor subject to such
indemnification will gene'rally require substantially similar
indemnification for defective cost or pricing data required
to be submitted by his lower tier subcontractors. (ASPR
7-104.29(b»

67. INTEREST (1972 MAY)
Notwithstanding any other provision of this contract,

u"less paid within thirty (30) days, all amounts that
become payable by the Contractor to the Government
under this contract (net of any applicable tax credit under
the Internal Revenue Code) shall bear interest from the
date due until paid and shall be subject to adjustments as
provided by Part 6 of Appendix E of the Armed Services
Procurement Regulation, as in effect on the date of this
contract. The interest rate per annum shall be the interest
rate in effect which has been established by the Secretary
of the Treasury pursuant to Public Law 92-41; 85 STAT
97 for the Renegotiation Board, as of the date the amount
becomes due as herein provided. Amounts shall be due
upon the earliest one of (i) the date fixed pursuant to this

contract; (ii) the date of the first written demand for
payment, consistent with this contract, including demand
consequent upon default termination; (iii) the date of
transmittal by the Government to the Contractor of a
proposed' supplemental agreement to confirm completed
negotiations fiXing the amount; or (iv) if this contract
provides for revision of prices, the date of written notice to
the Contractor stating the amount of refund payable in
connection with a pricing proposal or in connection with a
negotiated pricing agreement not confirmed by contract
supplement. (ASPR 7-104.39)

68. AUDIT BY DEPARTMENT OF
DEFENSE (1975 JUN)

(The fOllowing clause is applicable unless this
contract was entered into by formal advertising and is not
in excess of $100,000)

(a) General. The Contracting Officer or his
representatives shall have. the audit and inspection rights
described in the applicable paragraphs (b), (c) and (d)
below.

(b) EYiamination of Costs. If this is a cost
reimbursement type, incentive, time and materials, labor
hour, or price redeterminable contract, or any combination
thereof, the Contractor shall maintain, and the Contracting
Officer or his representatives shall have the right to
examine books, records, documents, and other evidence and
accounting procedures and practices, sufficient to reflect
properly all direct and indirect costs of whatever nature
claimed to have been incurred and anticipated to be
incurred for the performance of this contract. Such right of
examination shall include inspection at all reasonable times
of the Contractor's plants, or such parts thereof, as may be
engaged in the performance of this contract.

(c) Cost or Pricing Data. If the Contractor
submitted cost or pricing data in connection with the
pricing of this contract or any change or modification
thereto, unless such pricing was .based on adequate price
competition, established catalog or market prices of
commercial items sold in substantial quantities to the
general public, or prices set by law or regulation, the
Contracting Officer or his representatives who are
employees (}f the United States Goverrnrient shaUhavethe
right to examine all books, records, documents and other
data. of the Contractor related to the negotiation,pricing or i
performance of such contract, change or modification, for
the purpose of evaluating the accuracy, completeness and
currency of the cost or pricing data submitted.
Additionally, in the case of pricing any change or
modification exceeding $100,000 to formally advertised
contracts, the Comptroller General of the United States or
his representatives who are employees of the United States
Government shall have such rights. The right of
examination shall extend to all documents necessary to
permit adequate evaluation of the cost or pricing data
submitted, along with the computations and projections
used therein.

(d) Reports. If the Contractor is required to
furnish Cost Information Reports (CIR) or Contract Fund
Status Reports (CFSR), the Contracting Officer or his
rcpresentatives shall have the right to examine books,
records, documents, and supporting materials, for the
purpose of evaluating (i) the effectiveness of the
Contractor's policies and procedures to produce data
compatible with the objectives of these reports, and (ii) the
data reported.

(e) Availability. The materials described in (b),
(c) and (d) above shall be made available at the office of
the Contractor, a t all reasonable times, for inspection,
audit, or reproduction, until the expiration of three years



from the date of final payment under this contract or such
, lesser time specified in Appendix·M of the Armed Services

Procurement Regulation, and for such longer period, if any,
as is required by applicable statute, or by other clauses of
this contract, or by (l) and (2) below:

(l) If this contract is completely or partially
terminated, the records relating to the work terminated
shall be made available for a period of three years from the
date of any resulting final settlement.

(2) Records which relate to appeals under
the "Disputes" clause of this contract, or litigation or the
settlement of claims arising out of the performance of this
contract, shall be made available until such appeals,
litigation, or claims have been disposed of.

(I) The Contractor shall insert a clause containing
all the provisions of this clause, including this paragraph (I),
in all subcontracts exceeding $10,000 hereunder,except
altered as necessary for proper identification of the
contracting parties and the Contracting Officer under the
Government prime contract. (ASPR 7-1 04.41(a»

69. SUBCONTRACTOR COST OR PRICING
DATA - PRICE ADJUSTMENTS (1970 JAN)

(The following clause is applicable if this contract .is
in excess of $100,000)

(a) Paragraphs (b) and (c) of this clause shall
become operative only with respect to any modification
made pursuant to one or more provisions of this contract
which involves aggregate increases and/or decreases in costs
plus applicable profits expected to exceed $100,000. The
requirements of this. clause shall be limited to such
modifications.

(b) The Contractor shall require subcontractors
hereunder to submit cost or pricing data under the
following circumstances: (I) prior to the award of any
subcontract the amount of which is expected to exceed
$100,000 when entered into; (ii) prior to the pricing of any
subcontract modification which involves aggregate increases
and/or decreases in costs plus applicable profits expected to
exceed $100,000; except where the price is based on
adequate price competition, established catalog or market
prices of commercial items sold in substantial quantities to
the general public, or prices set by law or regulation.

(c) The Contractor shall require subcontractors to
certify that to the best of their knowledge and belief the
cost and pricing data submitted under (b) above is accurate,
complete, and current as of the date of agreement on the
negotiated price of the subcontract or subcontract change
or modification. .

(d) The Contractor shall insert the substance of
this clause including this paragraph (d) in each subcontract
which exceeds $100,000. (ASPR 7-104.42(b»

70.1 G 0 V ERN MEN T - FUR N ISH E D
PROPERTY (SHORT FORM) (1964 NOV)

(The follol'Jing clause is applicable when Government
Property having an acquisition cost of $25.000 or less is
furnished to or acquired by the Contractor)

(a) The Government shall deliver to the
Contractor, for use only in connection with this contract,
the property described in the schedule or specifications
(he rei nafter referred to as "Government-furnished
property"), at the times and locations stated therein. If the
Government-furnished property, suitable for its intended
use, is not so delivered to the Contractor, the Contracting
Ofticer shall, upon timely written request made by the
Contractor, and if the facts warrant such action, equitably
adjust any affected provision of this contract pursuant to
the procedures of the "Changes" clause hereof.

(b) Title to Government-furnished property shall
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remain in the Government. The Contractor shall maintain
adequate property control records of
Government-furnished property in 'aecordance with sound
industrial practice.

(c) Unless otherwise provided in this contract, the
Contractor, upon delivery to him of any
Government-furnished property, assumes the risk of, and
shall be responsible for, any loss thereof or damage thereto
except for reasonable wear and tear, and except to the
extent that such property is consumed in the performance
of this contract.

(d) The Contractor shall, upon completion of this
contract, prepare for shipment, deliver f.o.b. origin, or
dispose of all Government-furnished property not
consumed in the performance of this contract or not
theretofore delivered to the Government, as may be
directed or authorized by the Contracting Officer. The net
proceeds of any such disposal shall be credited to the
contract price or paid in such other manner as the
Contraeting Officer may direct. (ASPR 7-104.24(1))

70.2 GOVERNMENT PROPERTY (FIXED
PRICE) (1968 SEP)

(The following clause is applicable when Government
Property having an acquisition cost in excess of $25.000 is
furnished to or acquired bY'the Contractor)

(a) Government-Furnished Property. The
Government shall deliver to the Contractor, for use in
connection with and under the terms of this contract, the
property described as Government-furnished property in
the Schedule or specifications, together with such related
data and information as the Contractor may request and as
may reasonably be ·required for the intended use of such
property (hereinafter referred to as "Government-furnished
property"). The delivery or performance dates for the
supplies or services to be furnished by the Contraetor under
this contract are based upon the expectation that
Government-furnished property suitable -for use (except
for such property furnished "as is") will be delivered to the
Contractor at the times stated in the Schedule Or, if not so
stated, in sufficient time to enable the Contraetor to meet
such delivery or performance dates. In the event that
Government-furnished property is not delivered to the
Contractor by such time or times, the Contracting Officer
shall, upon timely written request made by the Contractor,
make a determination of the delay, if any, occasioned the
Contractor thereby, and shall equitably adjust the delivery
or performance dates or the eontract price, or both, and
any other contractual provision affected by any such delay,
in accordance with the procedures provided for in the
clause of this contract entitled "Changes." Except for
Government-furnished property furnished "as is," in the
event the Government-furnished property is received by
the Contractor in a condition not suitable for the intended
use the Contractor shall, upon receipt thereof, notify the
Contracting Officer of such fact and, as directed by the
Contracting Officer, either (I) return such property at the
Government's expense or otherwise dispose of the property,
or (ii) effect repairs or modifications. Upon the completion
of (i) or (ii) above, the Contracting Officer upon written
request of the Contractor shall equitably adjust the delivery
or performance dates or the contract price, or both, and
any other contractual provision affected by the rejection or
disposition, or the repair or modification, in accordance
with the procedures provided for in the clause of this
contract entitled "Changes." The foregoing provisions for
adjustment are exclusive and the Government shall not be
liable to suit for breach of contract by reason of any delay
in delivery of Government-furnished property or delivery
of such property in a condition not suitable for its

(Const. Gen. Prov.)
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of Contractor's Premises and
otherwise provided herein, the

may abandon any Government property
in place, and thereupon all obligations of
the Government regarding such
abandoned property shall cease; and
has no obligation to the Contractor with
rellard to restoration or rehabilitation of
the Contractor's premises, neither in case
of abandonment (paragraph (j)(i) above),
disposition on completion of need or of
the contract (paragraph (I) above), nor
otherwise, except for restoration or
rehabilitation costs which are properly
included in an equitable adjustment
under paragraph (b) above.

(il)

performance of this contract.
(f) Utilization, Maintenance and Repair of

Government Property. The Contractor shall maintain and
administer, in accordance with sound industrial practice.
and in accordance with applicable provisions of Appcndix
B, a program for the utilization, maintenance, repair,
protection, and preservation of Government property until
disposed of by the Contractor in accordance with this
clause. In the event that any damage occurs to Government
property the risk of which has been. assumed by the
Government under this contract, the Government shall
replace such items or the Contractor shall make such repair
of the property as the Government directs; provided,
however, that if the Contractor cannot cl'fect such repair
within the time required, the Contractor shall dispose of
such property in the manner directed by the Contracting
Officer. The contract price includes no compensation to the
Contractor for the performance of any repair or
replacement for which the Government is responsible, and
an equitable adjustment will be made in any contractual
provisions affected by such repair or replacement of
Government property made at' the direction of the
Government, in accordance with the procedures provided
for in the' "Changes" clause of this epntract. Any repair or
replacement for which the Contractor is responsible under
the provisions of this contract shall be accomplished by the
Contractor at his own expense.

(g) Risk of Loss. Unless otherwise provided in this
contract, the Contractor assumes the risk of, and shall be
responsible for, any loss of or damage ttl Government
property provided under this contract upon its delivery to
him or upon passage of title thereto to the Government as
provided in paragraph (c) hereof, except for reasonable
wear and tear and except to the extent that such property
is consumed in the performance of this contract.

(h) Access. The Government, and any persons
designated by it, shall at all reasonable times have access to
the premises wherein any Government property is located,
for the purpose of inspecting the Government property.

(i) . Final Accounting and Disposition of
Government Property. Upon the completion of this
contract, or at such earlier dates as may be fixed by the
Contracting Officer, the' Contractor shall submit, in a form
acceptable to the Contracting Officer, inventory schedules
covering all items of Government property not consumed in
the performance of this contract (including any resulting
scrap) or not theretofore delivered to the Government, and
shall prepare for shipment, deliver Lo.b. origin, or dispose
of the Government property, as may be directed or
authorized by the Contracting Officer. The net proceeds of
any such disposal shall be credited to the contract price or
shall be paid in such other manner as the Contracting
Officer may direct.

0) Restoration
Abandonment. Unless
Government:

(i)
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intended use.
(b) Changes in Government-furnished Property.

(1) By notice in writing, the Contracting
Officer may (i) decrease the property
provided or to be provided by the
Government under this contract, or (ii)
sub sti tute other Government -owned
property for property to be provided by
the Government, or to be acquired by
the Contractor for the Government,
under this contract. The Contractor shall
promptly take such action as the
Contracting Officer may direct with
respect to the removal and shipping of
property covered by such notice.

(2) In the' event of any decrease in or
substitution of property pursuant to
subparagraph (l) above, or any
withdrawal of authority to use property
provided under any other contract or
lease, which property the Government
had agreed in the Schedule to make
available for the performance of this
contract, the Contracting Officer, upon
the written request of the Contractor
(or, if the substitution of property
causes a decrease in the' cost of
performance, on his own initiative), shall
equitably adjust such contractual
provisions as may be affected by the
decrease, substitution, or withdrawal, in
accordance with the procedures provided
for in the "Changes" clause of this
contract.

(c) Title. Title to all property furnished by the
Government shall remain in the Government. In order to
define the obligations of the parties under this clause, title
to each item of facilities, special test equipment, and
special tooling (other than that subject to a "Special
Tooling" clause) acquired by the Contractor for the
Government pursuant to this contract shall pass to and vest
in the Government when its use in the performance of this
contract commences, or upon payment therefor by the
Government, whichever is earlier, whether or not title
previously vested. All Government-furnished property,
together with all property acquired by the Contractor title
to which vests in the Government under this paragraph, is
subject to the provisions of this clause and is hereinafter
collectively referred to as "Government property." Title to
Government property shall not be affected by the
incorporation or attachment thereof to any property not
owned by the Government, nor shall such Government
property, or any part thereof, be or become a fixture or
lose its identity as personalty by reason of affixation to
any realty.

(d) Property Administration. The Contractor shall
comply with the provisions of Appendix B, Armed Services
Procurement Regulation, as in effect on the date of the
contract, which is hereby incorporated by reference and
made a part of this contract. Material to be furnished by
the Government shall be ordered or returned by. the
Contractor, when required, in accordance with the "Manual
for Military Standard Requisitioning and Issue Procedure
(MILSTRIP) for Defense Contractors" (Appendix H, Armed
Services Procurement Regulation) as in effect on the date
of this contract, which Manual is hereby incorporated by
reference and made a part of this contract.

(e) Use of Government Property. The Government
property shall, unless otherwise provided herein or
approved by the Contracting Oflicer, be used only for the



(Ie) Communications. All communications issued
pursuant to this clause shall be in writing or in accordance
with the "Manual for Military Standard Requisitioning and
Issue Procedure (MILSTRIP) for Defense Contractors"
(Appendix H, Armed Services Procurement Regulation).
(ASPR 7-104.24(a»

71. VARIATIONS IN ESTIMATED
QUANTITIES (1968 APR)

(The [allowing clause is not applicable to bid items
listed in the "Variations in Estimated Quantities 
Subdivided Items" clause, and also is 'not applicable to
contracts for dredging work which contain the "Variations
in Estimated Quantities - Dredging" clause.)

Where the quantity of a pay item in this contract is
an estimated quantity and where the actual quantity of
such pay item varies more than fifteen percent (15%) above
or below the estimated quantity stated in this contract, an
equitable adjustment in the contract price shall be made
upon demand of either party. The equitable adjustment
shall be based upon any increase or decrease in costs due
solely to the variation above one hundred fifteen percent
(115%) or below eighty-five percent (85%) of the
estimated quantity. If the quantity variation is such as to
cause an increase in the time necessary for completion, the
Contracting Officer shall, upon receipt of a written request
for an extension of time within ten (10) days from the
beginning of such delay, or within such further period of
time which may be granted by the Contracting Oficer
prior to the date of final settlement of the contract,
ascertain the facts and make such adjustment for extending
the completion date as in his judgment the findings justify.
(ASPR 7-603.27)

n PROGRESS CHARTS AND
REQUIREMENTS FOR OVERTIME WORK (1965
JAN)

(a) The Contractor shall within 5 days or within
such time as determined by the Contracting Officer, after
date of commencement of work prepare and submit to the
Contracting Officer for approval a practicable schedule,
showing the order in which the Contractor proposes to
carryon the work, the date on which he will start the
several salient features (including procurement of materials,
plant and equipment) and the contemplated dates for
completing the same. The schedule shall be in the form of
a progress chart of suitable scale to indicate appropriately
the percentage of work scheduled for completion at any
time. The Contractor shall enter on the chart the actual
progress at such intervals as directed by the Contracting
Officer, and shall immediately deliver to the Contracting
Officer three copies thereo f. If the Contractor fails to
submit a progress schedule within the time herein
prescribed, the Contracting Officer may withhold approval
of progress payment estimates until such, time as the
Contractor submits the required progress schedule.

(b) If, in the opinion of the Contracting Officer,
the Contractor falls behind the progress schedule, the
Contractor shall take such steps as may be necessary to
improve his progress and the Contracting Officer may
require him to increase the number of shifts, or overtime
operations, days of work, or the amollnt of construction
plant, or all of them, and to submit for approval such
supplementary schedule or schedules in chart form as may
be deemed necessary to demonstrate the manner in which
the agreed. rate of progress will be regained, all without
additional cost to the Government.

(c) Failure of the Contractor to comply with the
requirements of the Contracting Officer under this
provision shall be grounds for determination by the
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Contracting Officer that the Contractor is not prosecuting
the work with such diligence as will insure completion
within the time specified. Upon. such determination the
Contracting Officer may terminate the Contractor's right to
proceed with the work or any separable part thereof, in
accordance with the clause of the contract entitled
"Termination for Default - Damages for Delay - Time
Extensions." (ASPR 7-603.48)

73. ENVIRONMENTAL LITIGATION (1974
NOV)(OCE)

(a) If the performance of all or'any part of the
work is suspended, delayed, or interrupted due to an order
of a court of competent jurisdiction· as a result of
environmental litigation, as defined below, the Contracting
Officer, at the request of the Contractor, shall determine
whether the order' is due in any part to the acts or
omissions of the Contractor or a Subcontractor at any tier
not required by the terms of this contract. If it is
determined that the order is not due in any part to acts or
omissions of the Contractor or a Subcontractor at any tier
other than as required by the terms of this contract, such
suspension, delay, or interruption shall be considered as if
ordered by the Contracting Officer in the administration of
this contract under the terms of the "Suspension of Work"
clause of this contract. The period of such suspension,
delay or interruption shall be considered unreasonable, and
an adjustment shall be made for any increase in the cost of
performance of this contract (excluding profit) as provided
in that clause, subject to all the provisions thereof.

(b) The term "environmental litigation", as used
herein, means a lawsuit alleging that the work will have an
adverse effect on the environment or that the Government
has not duly considered, either substantively or
procedurally, the effect of the work on the environment.
(ECI 7-671.10)

(Const. Gen. Prov.)(Alternate)



74. LOCAL AFFIRMATIVE ACTION PLAN
(1972 DEC)(REVlSED)

(a) As used in this clause:
(1) "HometOwn Plan" or "Plan" means the

formal agreement among contractors. unions, and minority
representatives described in the solicitation from which this
contract resulted;

(2) "the covered area" means the
geographical area described in the solicitation from which
this contract resulted;

(3) "Director, OFCC" means the Director,
Office of Federal Contract Compliance, United States
Department of Labor, or any person to whom he delegates
authority; and

(4) "min-ority" means Negro,
Spanish-surnamed American, Oriental, and American
Indian, and includes both men and women.

(b) Whenever the Contractor, or any subcontractor
at ~ny tier, subcontracts a portion of the work involving
any construction trade, he' shall include in each such
subcontract exceeding S10,OOO the provisions of this clause
and any applicable minority manpower utilization goals
under this contract; which shall be adopted by his
subcontractor, who shall with regard to his own employees
and subcontractors be bound thereby to the full extent as
if he were the Contractor.

, (c) If the Contractor is signatory to the Plan either
individually or through an association, his af(umative action
program shall be in accordance with the Plan. In such case,
paragraphs (a), (b), (c), (1) and (m) of this clause shall
apply, However, to the extent that the Contractor, or any
subcontractor at any tier, employs construction trades that
are not covered by the Plan, all of the provisions of this
clause shall apply. For the purposes of this paragraph (c),
construction trades shall be considered not covered by the
Plan: (i) if the Contractor violates a substantial requirement
of the Plan or ceases to be signatory thereto; (il) if the
Director, OFCC, determines that the Plan is no longer an
acceptable affmnative action plan; (iii) if the employing
subcontractor is not or ceases to, be signatory to the Plan.
either individually or through an association; (iv) if the
construction trade is not one of the trades participating in
the Plan; or (v) if the construction trade, though
participating, is not subje.ct to a specific goal for minority
manpower utilization and has not been exempted from
such a goal by the Director, OFCC.

(d) If the Contractor is not signatory to the Plan,
his affirmative action program shall be in accordance with
this Clause. However, if the Contractor subsequently
becomes signatory to the Plan, his affirmative action
program shall be in accordance with the Plan, subject to
the provisions of paragraph (c) above.

(e) The Contractor shall make good faith efforts
to meet at least the minimum minority manpower
utnization goals set forth in the solicitation from which this
contract resulted. These goals constitute a commitment of
the manhours of employment and training of minority
workers the Contractor will undertake in each construction
trade as a percentage of the total manhours to be worked
in that construction trade on all of the Contractor's
construction work in the covered area during the term of
this contract, The percentage of manhours for minority
employment and training shall be substantially uniform
throughout the term of this contract for each construction
trade and for all projects. Minority employees or trainees
shall not be transferred from employer-to-employer or
from project-to-project for the sole purpose of meeting
minority manpower lIIilization goals.

(f) Minority manpower utilization goals shall be
satisfied, whenever possible, by employment of, qualified
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minority journeymen; provided, however, that the
Contractor shall comply with the uApprcntices and
T(8inees" clause of this contract.

(g) In order for the nonworking training hours of
trainees to be counted in meeting the minority manpower
utilization goals, such trainees must be employed by the
Contractor dUring the training period, the Contractor must
have made a commitment· to employ the tramees at the
completion of their training, and the trainees must be
trained pursuant to establiShed training programs which
must be the equivalent, with respect to the nature, extent
and duration of training offered, of the training programs
provided' for in the Plan.

(h) The Contractor shall take affmnative action to
increase his minority manpower utilization, which action
shall be at least as extensive and as specific as the following
steps:

(i) Notify community organizations that the
Contractor has employment
opportunities available and maintain
records of the organizations' response.

(ii) Maintain a file' of the names and
addresses of each minority worker
referred to him and what action was
taken with respect to each such referred
worker. If such worker was neither sent
to the union hiring hall for referral, nor
employed by the Contractor, the
Contractor's file should document this
fact and the reasons thenifor.

(iii) Promptly notify the Director, OFCC,
when any union with whom the
Contractor has a collective bargaining'
agreement has not referred to the
Contractor a minority worker sent by
the Contractor, or the Contractor has
other information that the union referral
process has impc.ded him in his efforts to
meet his goal.

(iv) Participate in training programs in the
area, especially those funded by the
Department of Labor.

(v) Disseminate his EEO policy within his
own organization by including it in any
policy maIlual;by -p~blicizing it in
company ne\vspapers, annua~ report, etc.;
by conducting' staff, empioyee and union
representatives' meetings to explain and
discuss the policy; by posting of the
policy; and by specific review of the
policy with minority employees.

(vi) Disseminate his EEO policy externally
by informing, and discussing it with, all
recruitment sources; by advertising in
news media, specifically including
minority news media; and by notifying,
and discussing it with, all subcontractors
and suppliers.

(vb) Make specific and constant personal
(both written and oral) recruitment
efforts directed at all minority
organizations, schools with minority
students, minority recruitment
organizations and minority .raining
organizations, within the' Contractor's
recruitment ar~a. '

(viii) Make specific efforts to encourage
present minority employees to recruit
their friends and relatives. _

(bt) Validate all man spec.i1ications, selection

(Consl: Gen. Prov.)
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requirem-.:nts, tests, etc.
(x) Make evcry effort to provide

a fte r - school, summer and vacation
employment to minority youths.

(xi) Develop on-the-job training
opportunities and participate and assist
in any association or employ.er-group
training programs relevant to ,the
Contractor's employee needs consistent '.'
with his obligations under this Local
Afrumative Action Plan clause.

(xii) Continually inventory' and evaluate all
minority personnel for promotion
opportunities and encourage 'minority
employees to seck such opportunities.

(xiii) Make stire that seniority practices, job
classifications, etc., do not have a
discriminatory effect.

(xiv) Make certain' that all facilities and
company activities are non-segregated.

(xv) Continually monitor all personnel
activities to ensure that his EEO policy
is being carried out.

(xvi) Solicit bids for subcontracts from
available minority subcontractors
engaged in the trades covered by his
commitment, including circulation of
minority contractor associations.

(i) The Contractor shaU not, in any event, utilize
the goals, timetables or affirmative action steps in such a
manner as to cause or result in discrimination against any
person on account of race, color, religion, sex or national
origin.

(j) The Contractor shall be deemed to have met
his commitment to the minority manpower utilization goals
if be has not denied equal employment opportunity and if
his minority manpower utilization rate meets the goals on
the total of all of the Contractor's work in the covered
area. The minority manpower utilization of subcontractors
shall not. be considered in determining whether the
Contractor has met the minority manpower utilization
goals. The Contractor shall not be found to be in
noncompliance with the obligations of the affltmative
action plan solely because of failure to meet the applicable
minority manpower utilization goals. In the event of such a
failure, the Contractor shall be given the opportunity to
demonstrate that he has instituted all of the affumative
action steps specified in (h) above and has made every good
faith .effort to make these steps work toward the
attainment of the goals, all to the purpose of expanding
minority manpower utilization on all his projects in the
covered area. If the Contractor meets the goals or if he can
demonstrate that he has made every "good faith" effort to
meet those goals, no formal sanctions or proceedings
leading toward sanctions shall be instituted unless it is
otherwise determined that he is not providing equal
employment opportunity. If the Contractor has failed to
comply with the requirements of Executive Order 11246,
as amended, the implementing regulations, or his
obligations hereunder, action will be taken to impose such
sanctions as may be appropriate under the Executive Order
and the regulations. When the Government proceeds with
such formal action, it has the burden of proving that the
Contractor has not met the requirements of his
commitment hereunder. but proof of the Contractor's
failure to meet th~ goals shall shift to him the requirement
to come forward \\ith evidence to show that he has met
the "good faith" requirements of his commitment. It shall
be no excuse t11,al a union with which the Contractor has a
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collective bargaining agreement providing for exclusive·
referral failed to refcr minority employees.

(k) In the event that any work or activity under
this contract takes place in a year later than the latest year
for which an acceptable range of minority manpower,
utilization was provided in the solicitation from which this
contract resulted, the goals for said latest year shall apply.

. (I) The Contractor, and his su~ontractors at any
tier, shall not enter into any subcontract or subcontract
modification subject to Executive Order 11246 of
September 24, 1965, as amended, with any person or film
debarred from, or who has been deterrnincd not. to be a
"responsible" bidder for, Government contracts and
federally assisted construction contracts pursuant to the
Executive Order. The Contractor, and his subcontractors at
any tier, shall earry out such sanctions and penalties for
violation of the Equal Opportunity clause of this contract,
including suspension, termination and cancellation of
existing subcontracts, as may be imposed or ordered by the
Director, OPCC. The Contractor, or his subcontractors at
any tier, shall be deemed to be in noncompliance with this
clause, the .Equal Opportunity clause, and Executive Order
·11246, as amended, for any failure to carry out such
sanctions and penalties.

(m) The Contractor shall keep records and me
reports relating to the provisions hereof as may be required
by the Government.

(<;Onst. Gen. Prov.)



SUPERSED~ DECISION

RW-l

310..=)6

Basfc
F,ing& Benefits Paymenh

Hourly
Edvca'iod

Rates H&W Pensions Vocation Clnd/ot
A.pr. Tr.

$ 11. 04 .50 $ 1.10 .02
13.17~ .77 1.• 00 .50 .O~

10.05 .• 65 .90 .06

10.55 .65 .90 .06

11.56 .65 .90 .06

12.06 .65 .90 .06

12.56 .6 .90 .06
m

13.07 .6 .90 .06

10.42 .80 .80 .06

.,
10.79 .80 .80 .06

....
11.17 .80 .80 .06

11'.92 .80 .80 .06 .
10.67 .80 .80 .06

11.04 .80 .80 .06

11.41 .80 .80 • Or-

STATE. Ar bona COUN'l'Y' Statewide
DECISION NUMBER. AZ77-5058 DATE. Date of Pui:)lication
Supersedes Decision No. 111076-5109 dated Ncvember 26. 1976. in 41 f11 ~2109.

DESCRIPTION OF WORif. Building Construction (does not include single family
homes and garden type apartments up to and including 4 stories). heavy
and hiqpwayco,nstruction.

JlSBESTOS WORKERS
j30ILERl'.AKERS
BnIC~LAYERS.(Phoenix Area)
Bricklayers, Manhole Buildersl

Stonemasons: .
Zone A (0-25 miles from the

City lIall in Phoenix,
Flagstaff and yuma)

Zone B (25-40 miles from the
City lIall in Phoenix, and
Williams AFB)

Zone C (40-70 miles from the
City Hall in Phoenix)

Zone D (70-100 miles from City
llall in Phoenix)

Zone E (100-200 miles fiom the
City Rall in Phoenix)

Zone F (200 miles and over fro
the CityRall in Phoenix)

BRICKLAYERS: (Tucson Area)
Bricklayers; Stonemasons:

Zone A (0-15 miles from Tucson
Ci ty li",i ts)

Zone B (OVer 15 miles to 30
miles from Tucson City
limits)

Zone C (OVer 30 miles. to 40
miles from Tucson City
limits)

Zone D (Over 40 miles from
Tucson City limits)

Manhole Builders.
Zone A (0-15 miles from Tucson
City limits)

Zone B (Over 15 miles to 30
mile s from Tucson Ci ty limlts

Zone C (Over 30 mlles to 40
miles from Tucson City limits
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Bul':
FdA", Ben""ts. Payments

Hourly Educatioft
Rat.s H&W 'e",loni vocdthH. Gnd/or

App,. Tr.

$ 9.71 .59 .50 .07
10.71 '.59 .50 .07
11.96 .59 .50 .07,.

!
9.~1< .59 .SO .07

1~.&1 .59- .50 .07
. 12.06 .59 .50 .07,

,
I

12.64 .96 It+.70 1/2\
12.84 .96 It+.70 ; 1/2\

14.94 .96 U+.70 1/2'
15.14 .96 It+.70 1/2'

12.'0 • 60 It+.70 1/2' .
13.65 .60 It..,70 1/2\

13.09 6t " 1/2\
13.34 6t " 1/2'

I

D~CWION NO."Z77-50S8

DRYWALL:
(From Court 1I0uSe in. Phoenix,
Mesa, inclUding Luke Gnd
Williams Air Force Bases)

Tapers:
1.one A (0-40 miles)
Zone B (41-60.miles)
Zone C (61 miles and over)

Texture Spraymen:
Zone A (0-40 miles)
Zone B (41-60 miles)
Zone C (61 miles and over)

ELEC'l'RICIJlNS: (Flagstaff Area)
Zone A (in the City of

Flagstaff, that area lying
in a s'Juare 'extending 20
miles North-South, East and
west of the Post Office)
(Williams, Wins!ow lone!
sedona cover lng a square
extending 5 miles North
South, East and west ot
the Post Office in each
to..,.)

Electr icians
Cable Splicers

Zone B (All terr itora1
ju risdiction allOttee!
ou ts ide of Zone A)

Electr icians
Cable. Splicers

BLECTRICIJlNS: "(Gallup Area-
Northern Apache County)

Electricians
Cable Splicers

ELECTRICIANS, (Globe-Hialli Area)
Zone A (The area within 16 road

..i~es' beginning where the
Southern Pacific Railroad
intersects Highway 60-70
et Kaiser Crossing)

Electr ic ians
Cable Splicers

e

Paue 2

~

"

BOllc
fring. 8.nefitl Payments

HourI, Education
Rot.. H&W Peuions Vacotlon ond/or

Appr. T,.

$ 12.17 .80 .80 .06

.,
•• 95~9.785 .845 .05

10.07 .045 .955 .05.
10.20 .845 .955 .05,,
11.66 .845 .955 .05

11.945 .845 .955 'OS
12.075 .845 .955 .05

,

9.51 .95 1.00 .05

9.67 .95 1.00 .05

11.385 .95 1.00 .. 05.
11;545 .95 1.00 .05

10.22 .8S .85 .05.
10.385 .85 .85 '.05

LJY.Cl:itUN NO. AZ1'I-to05cl

BRICKi.AYE:RS: (Tucson Area)
(Cont fd)
~1al"!hole Builders: (Cont'd)

Zone o (Over 40 miles from
Tucson City limite)

CARP;;NTEllS:
(Cent.ral and SOuthern Areas) t

Carpenters, Drywall Applicator
Saw Filers; Shingler

Floor layers (finish), Pile-
dr ivermen

Hillwr ights
(Northern Are~)

Carpenters; orywall Applicato
Saw Filer, Shingler

Floor1ayers (finish), Pile
d! ivermen

Millwr ights
CEI·IENT ~IJISONS:

(Apache, Coconino, Gila, Mohavi
Navajo, Yavapai, Yuma and the
Nor.thern portions of Graham,
Greenlee; Maricopa and Pinal
COur;ties)

(Central and Southern Areas)
Cement MaGons
Concrete troweling machine1

Sawing and scor ing machine
Curb and gutter JI'.achine

(Northern Area)
Cement Masons
Concrete troweling machine,

Sawing and scor Ing machine
Curb and gutter machine

(Cochise, Pima, Santa Cruz and
the s;'uthern portions of
Graham, Greenlee i Mar icopa and
Pinal Counties)

(Central and Southern Areas)
camen t Masons
COncrete troweling ...chine,

Sawing' and scor lng machine
Curb end gutter machine

e

~
I

N
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./

8ade
Fringe a.".fits Pay...ents

Hourly Edu'cation
Rat•• H&W Pe,,,lon. Vacation ~nd/o,. Appr. Tr•

$ 12.04 .96 1\+.70 1/2\
12.64 .96 1\+.70 1/2'

s

,

I

e

14.15 .96 1\+.70 1/2\
14.85 .96 1\+.70 1/2\

15.23 .96 IH.70 1/2'
15.99 .96 lH.70 1/2'

h

12.04 .96 1\+.70 l 1/2'
12.64 .96 1\+.70 1/2\

14.15 .69 lH.70 I/U , ,

14.85 .69 1\+.70 l/U

~

,

DECISION NO. AZ77-5058

ELECTRICIANS. (Cont'd)
Electrici,ans
Cable Splicers

Zone B (Arell' outside of Zone A
and ,bounded by a line formed
by measuring s!xt':er. (l6~ road
miles from the outer boundar:' Ie
of an area enclosed by the
following boundaries: Power
Road on the east, from Hunt
Highwayon the south to one
mile south of Pinnacle Peak
Road on the north; One mile
south Pinnacle Peak Road to
Cotton Lane on the west,
Cotton Lane to Pecos Road: on
the south. Pecos Road to Pr ic
Road and from Pr ice Road to
Hunt Highway on the south •
Hunt Highway to Powers Roa.d on
the east)
Electe ic ians
'Cable Splicers

, zone C (outside edge of Zone B
and extended to the outside
limits of the union's
jur isdiction)
Electricians
Cable Splicers

ELECTRICIANS. (Kingman~

'Zone A (The area 'within the l6t
road mile from the Ci ty Hall)
Blectricians
Cable Splicers

Zone B (from the 16th road mile
and extend up to and incLUding
the 32nd road mile)
Ele'etc Ie lans
Cable Splicers

\.

Page 4

"

Basic
Frln,. B~.fit. Po,_ent.

" Hourly EducationI R.t•• H&W, , ...Io"s Vocatlofl and/or
Appr. Tr.

$ 1.3.79 '6. 9' 1/2\
14.04 6\ 9' 1/2\

14.39 6\ 9' 1/2'
14.64 6' 9' 1/2'

15.09 6\ 9' '1/2'
15.34 6' 9' 1/2'

,.

.
..

I .
~1

"
f .. ..

\

: "

J e
I

BL1!CTllICIANlh (Globe-Miaai Area
(Cont'd)
Zone 8 (16-28 mUes)
Blectr ieians
Cable Splicers

Zone C (28-46 miles)
Eleete leia.ns
C.ablv s£:,licera

Zone 0 (46 miles and overl
Elect!" icians
Cobie Splicers

ELECTllIC!A1IS, (Phoe"ix)
Zone A (Deginning at the north
east corner, 4- line extending
southw>rd on 8ush Highway to
McKellips Road, a line extend
east',on McKellips Road to a
point one mile east of the
intersection of State Highway
88 and U. S. 60 and 70 near
Apache Junction, Southward to
Baseline Road, west on Baseli
Road to the inte{section of
Bast:l inc ftoad and Ellsworth
Rood; S<IlJth on Ellsworth Road
to }L~nt H19hwa~1J west on Hunt
Higtl ...·.:ly to POwees Road, a lin
ext(:nding south on Powees Rolli
five milp.s, then extendinq
..trai~ht weat to a point five
miles west of Interstate 10,
then northwest on a Ifne para1
with Interetate 10 to intersec
with Pecos Road, west on Pecos

. Road to intersect with Cotton
Lane, North on Cotton Lane
to B~loat. Road. west on
BeloaL Road to Airport Road.
North on Altport Road in a
strai'Jht line to intersect •
Waddell lload. East on Waddell
Road to Intersect with Cotton
Lane, North on COtton LBne to
Deer Valley Dr ive and eaat on
Deer Valley Dr lve to intersect
with nush Highway inclUding Lu
and Williams Air Force Bases.

DECISION NO. AZ77-50'58
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f 1) Basic:
Frlnl). B....fits P'Y"'ltnh

Houri, Educetlon
Ro... H&W P"".lo". Vocotlon ond/or

App" Tr.

, 14.39 5t 8t 1/2t
i4.64 5t 8' 1/2t

\

15.09 5' 8' 1/2t
15.34 5' at 1/2t

11.88 .45 " It
12.13

.4' " It

12.58 .45 " It
12.83 .45 " It

I
13.18 .45 " It
13.43 .45 " It

13.88 .45 " It
14.13 .45 " It,
11.55 .495 . .32 3'+a .02
70'JR • 495 .32 . 3t+a .02

50'JR
9.42 .70 .30 .01'

10.94 1.14 1.86 .08
12.94 1.14 1.86 .08

,9.28 .35 .40, .. 9.78 .35 .40
.) 10.03 .35 .40

10.78 .35 .40

\

,

Er,ECTRICIANS, (Tucson Area) .(Cont
Zone C (Arca from 12 toad miles
up to and including 30 road
miles)
Electe lclans
Cable Splicers

Zone 0 (Area from 30 toad miles
and extend to the outside
limits of the union's
jurisdlction)
Electricfans
Cable Splicers

&LFX.'TRICIANS: (Yuma Areal
. Zone A (Yuma North of COl"rado

River "East of CQUnty Avenue
5E, South to COunty 16th
Street, .and West to· County
Avenue E, Cities of Somerton
and Parker)
&lectr icians
Cable Splicers

Zone B (1-16 miles from Zone A)
Electr idans
Cable Splicers

ZOne C (16-42 mUss froll ZOne. A
Electr ieians
Cable' Splicers

Zone 0 (42 miles from ZOne A
and out)
Electr icians
Cable Splicers

&L&VATOR CONSTRUCTORS
EL&VATOR CONSTRUCTORS' HELPERS
ELIlVATOR CONSTRUCTORS' H&LPERS

(PROB.)
GLAZIERS
JRONWORKERS I

Central and Southern Areas
Northern Area .

LA'l'IlERS. (Tucson Areal
.Zone A (0-30 miles frOlll Tucson)
ZOne B (30-40 miles from Tucson
lone C (40-50 miles .from Tucson
Ion9 D (Area outside ZOne Cl

"V.l" "'ON NO. U"'·.. hlJ~."·U· •

Basic:
FrI"v. Bene-fit. Pay",e"ts

Hou,ly Edlfc:otion
Rot.. H&W Peulons Vocatloft ond/or

App,. T,.

$ 15.23 .96 H+.70 lin
15.99 .9~ 1H.70 1/2'

12.04 .96 H+.70 lin
12.64 .96 lH.70 l/2'

14.15 .96 H+.70 1/2'
14.85 .96 H+.70 1/2'

t

15.23 .96 It+.70 'lin
15.99 .96 1'+.70 1/2' .

,

,

I
13.09 " 9' 1/2'
13.34 " 9t lin

13.79 " " 1/2'
14.04 6t " 1/2'

1,It'ItHuti Un. ",,/1, ~n·."

ELECTRICIAN::;: (Xingman) (COnt'd)
Zone C (From t'.he 32r.d road mile

and extend up to the outside
1 irni ts of the union IS

jurisdict'ion)
Electr icians
Cable Splicers

ELF.cTRICIANS: (Pr~scott)

Zone A. ('fhearea within 20 road
miles from the 'Ci ty Hall)
Electr icians
Cable Spl teer,;

Zone B (From the 20th road mile
and ,=xtend up to and including
th(' 32nd r:oad mile)

F.l"·ct.r icians
Cable Splicers

I
· Zone C ,(Fe. om. the. 32nd roac;1 mile

ar.d extend to the outsid~ lim!
of the union's jurisdiction)
Elecn iciJ.n3
Cable- Spl i.cers

I SLECTIUCIANS: (Tucson Area)
I ZOJ;~ Ii (At:'I.'a: within 16 road mil,

from the City IlL,ll' in Tucson
and De1l9las~ Nogales and
Sierra Vista shall be' limited
to 16 road mUes from the
Center of the respective towns
Elect! 1c lans

, Cable' Splicers
Zone 8. ("rea from the outer
limits of tM 16 mile radius
andextc-nd up to and
including 12 'road miles)
Electr ieians
Cable Splicers

~
I
~

e
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DECISION NO. /lZ77-5058

PAINTERS: (Flagstaff Area)
Zone A (From Fa1gstaff COurt
/louse to 20 mlles)
Brush, Soft Floor Layers
9ru~h, steel and br idg8
Sp,ay
Spray, steel and bridge ..

Zone B (20-35 mlles from Court
House in Flagstaff)
Brush: Soft Floor Layers
Dru~h, steel and bI idge
Spr:....1
Spray, steel and bridge

Zone C (35-80 miles from Court
House in Flagstaff)
Brush; Soft Floor Layer.
nI lIsh, steel and br idg8
Spray
Spray, steel and bridge

Zone D taO Iniles and over froll
eouct IIQuse- in J:o~1"g9taff)

Brus}q Scft Floor Layers
Bru.h, steel and br idg_
Sp<ay .
Spray I steel and be idge

PAINTERS. (Phoenix Area)
Zone A (0-40 mlles from Court
House in Phocn Ix, Mesa and
Including Luke and 1I1l11a...
Air Force Oases) I
Brush
Spray

• Steel and br.idge, bru,h
Steel and br Idge, spray

Zone B (4\-60 mlles. froID COUlt
House In Phoenix)
3ru:;h
Spray
Stcc,l, and bt idge, brush
Steel and bridge, spray

Page 8

Balie
Frlng_ Bon.flb Pa,.ent.

Houri, J Educatlon
Rot•• H&W P'Allons Vocotlon and/or

Appr. Tr.

,
$ 9.73 .70 .60 .50 .20

10.23 .70 .60 .50 .20
10.18 .70 .60 .50 .20
10.73 .70 .60 .50 .20

10.48 .70 .60 .50 • 20
10.98 .70 .60 .50 .20
10.93 .70 .60 .50 .20

11.48 .70 .60 .50 .20

11.48 .70 .60 .50 .20
. 11.98· .70 .60 .50 .20

11.93 .70 .60 .50 .20
12.48 .•70 .60 .50 .20

11.73 .70 .60 .50 .20
12.23 .70 .60 .50 .20
12.18 .70 .60 .•50. .20

12.73 .70 .60 .50 .20

9.69 .59 .38 .05
9:94 .59 .38 .05

10.04 .59 .38 .05
10.24 .59 .38 .05

10.69 .59 .38 .05
10.94 .59 .38 .05
11.04 .59 .38 .05
11.24 .59 .38 .• 05

DECISION NO. AZ77-5058

PAINTERS, (Phoenix /lrea) (COnt'd)
Zone C (60 miles and over from
Court House in Pljoenix)
Brush

'Spray
Steel and br idge. brush
Steel and br idg~, spray

PAI~'TERS: (Tucson and Yuma Areas
Zone A (0-30 miles from Stone •

and COngress in Tucson and
from the County Courthouse in
Yuma)
Brush
Spray
Steel and bridge, brush
Steel and bridge, spray

Zone B (31-40 miles from Stone
and Congress in Tucson and
from the COunty Courthouse
in Yuma)
Brush
Spray
Steel ""d ·bridge, brush
Steel and br idge, spray

Zone C (41-50 miles from Stone
and COngres·s in TuCsu!l. and
frum the County Courthouse
in Yuma)
Brush
Spray
Steel and br idge, brush
Steel and bridge, spray

Zone D (51 miles and over
from Stone and Congress in
Tuc~on and from the County
Courthouse In· Yuma)
Brush
Spray
Steel and br idge, brUSh
Steel and br idge, spray

to

Page 9

Boslc
Fringe eeneflh Payments

Hourly Educatl'oft
Rate. H&W Pension' Vocation and/or

Appr. Tr.

$ 11.69 .59 .38 .05
H.94 .59 .38 .05
12.04 .59 .38 .05
12.24 .59 .38 .05

I

8.78 .67 .35 .04
9.28 .67 .35 .04
9.78 .67 .35 .04

10.28 .67 .35 .04

9.53 .67 .35 .04
10.03 .67 .35 .04
10.53 .67 .35 .04
11.03 .67 .35 .04

10.03 .67 .35 .04
10.53 .67 .35 .04
11.03 .67 .35 .04
11.53 .67 .35 .04

10.78 .67 .35 .04
11.28 .67 .35 .04
11. 78 .67 .35 .04
12.28 ·.67 .35 .04

~o
~

.::1:
o
;:!
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Pave 11

~

B••lc
Frln.. e....fib Poy",..."

H.url, Educe.loft
.. R.... "loW P....I••• Vae.tloll 0,,41/0'

Anr. Tr.

t 8.97 .54l .20 .02

10.72 .84l .20 .02

,." .84 .20 .02

.-

10.43 3'+.70 1.10 .07
11.08 3'+.70 1.10 .0'

n.n 38+.70 1.10
I

.07

'.9' 3".94 1.n .04
10.94 3'+.94 1.n .04
12." ·3'''.'4 l.n .04

I .
'.81· .., .12 .12

. '.81 .., .12 .12- .
10.81 .., .12 .12
'.25 .38·

12.2' .6$ .n / .Ot

'.42 .10 .75

.
,

I
,

/ j

l>F.Cl:lIOll 00. AI17-50S8

ROOFl':RS: (Tucson Area)
AsbEstOSI Shinglers, Tile and

Waterproof ing:
Zone A (0-44 miles from
Tucson)

Zone B (Over U 'miln trOll
• Tucson)

ROOFERS, (Pboenix Area)
~_oofers and Waterproofsr.

SHEET METAL WORKERS:
Zones Bases - from the
Administration Buildin9 or
City Hall in Flagstaff,
JUngman, Phoenix,
Prescott and Yuma) I

Zone·I (0-25 mil"s)
Zone II (25-50 milee)
Zone III ( 50 milee
at\d over)

SHEET METAL WORKERS.
Zl>ne Bases - from the
Administration Buildin9
or City Hall in Oou91ae and
Tuscan:

Zone A (0-22 miles)
. Zone B (22-45 mileel
. Zone C (Over 45 mUee)

son FLOOR LAYERS' (Phoenix lIrea
Zone A (0-40 mUee from Coor t
Iiouse in· Phoenix and Flegetaff
includin9 Luke and Willi"",.
~ir Force Bases) ..

ZQne II (41-60 mUes from Court
I{ouse in Phoenix and
Flagstaff)·

z4ne C (61 miles lind o.er trOll
q,urt Houee in Phpenix and
~la9staff)

SOl!:1' FLOOR LAYERS. (Tucson lIrea)
SPI\J;NK!.ER FITTERS
'1'ER'Jw:ZO WORKERSI Tile Setters,

""rble Mason. (Tucson lIrea)

I'M",_ 10

Balle
Fring. Benefltl Payment.

Hourly Education
Rot., H&W P.nlion. Vacation ond/or

Appr. Tr.

$ 9.045 .60 .85 .035

9.795 .60 .85 .035

10.67 .60 .85 .035

8.57 .35 .60
) 9.07 .• 35 .60
) 9.32 .35 .60

10.07 .35 .60

9.16 .85 .85 .10

~.

r.

11.14 .75 1.35 .10
11.49 .75 1.35 .10
11.91 .75 1.35 •10
13.21 .75 1.35 .10

\

PLASTERERS: (Phoenix Area)
Zone A (0-35 miles from

Phoenix)
Zone B (35-60 miles from

l'hoenix) •
Z~t\. C (60 miles and over from

'Phoenix)
PLf.STF.RERS; (Tucson )\tea)

Zone A (0-30 mile::; fcom Tucllon)
Zone B (30-40 miles from Tucson
Zone C (40-50 miles from Tucson
Zone D ·(50 mi lea and over from

Tucson)
PI.ASTEREH§ t T'ENDCRS;

Centt'al and SO'o.lthern Areas
PLUMUfRS: Steitmfitters:

i.'PEE zor..:r: 0-1S miles
--·'!'h~·-"F-r('~·-ZO;~·tZOneXl shnll

be 15 t"0ad miles from the stat
base points in Fl<1gstaff, Yuma
Tuc~on Find D0Ug1t\5. Ttw "Free
Z0nc ll ftom Phoenix shall p~lS

miles r3diu5 from the stat.ed
b,-,s,' .pnint. In c1ddition, '.111
erCHS within the city· limits
of Fhoenix, Chandler, Scottsdd
Tem{-'t1, Gl.;nc1ale, Mesa, Kingman
H.JVilsit City, Prescott, Winslow
and Holbrook will -be included
as Free ZoneG~ Any work· con
tracted. for outside of these
Z.ones will be determined from
the Phoenix and Tucson basing
points.

Zone I (0-15 miles)
Zone II (15-30 miles)
Zone· III (30-40 miles)
Zone IV (40 miles and over)

j,t:t'!tdoH Nt). A't.)' ~O~II

e
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I
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Page 13

Baste Boslc
Fringe Benefits Paymonts

Hourly Hourly EducCI'ion
Ruto~ RCltc," Il&W Pensions. Vocation and/')f

C & S AR N AREA Appr. Tr.

"
$ 8.01 '$ 9.635 .85 .B5 .10

8.14 9.765 .B5 .95 .10
8.2B 9.905 .85 .85 .10
8.39 10.015 .95 .65 .10
8.56 10.165 .85 .85 ;10
8.935 10.56 .85 .65 .10
9.565 11.19 .B5 .85 .10

B.255 9.88 .B5 .85 .10
8.42 10.045 .85 .85 .10
8.55 10.175 .85 .85 .10
B.n 10.535 .85 .65 .10
9.0B5· 10.71 .85 .65 .10
9.335 10.96 .85 .85 .10,

I

B.60 10.225 .95 .90 .06
8.97 10.595 .95 .90 .06
9.43 11.055 .95 .90 .06
9.96 11.565 .95 .90 .06

10.49 12.115 .95 .90 •.06
10.80 12.425 ~95 . .90 .06
11.13 12.755 .95 .90 .06
11. 73 13.355 .95 .90 .06

B.19 9.81 .65 .65 .06
8 •.32 9.945 .B5 .85 .06
B.~4 10.165 .85 ;85 .06
If.B9 10.51 .B5 .95 .06
9.05 10.67 .B5 .85 .06
9.23 10.85 .85. .B5 .06
9.37 10.99 .85 .85 .06
9.1B 11.40 .B5 .65 .06

10.295 11.92 .B5 .85 .06
10.95 12.57 .85 .85 .06
10.64 11.26 .B5 .B5 .06
8.75 10.37! .85 .85 .06

LABORERS

Group I.
Group 2.
Group 3.
Group 4.
Group 5.
Group 6.
Group 7.

DECISION NO. AZ77-505B

LABORERS
(Tunnel and Shaft WOrk)

Gr.o~p 1.
Group 2.
Group 3.
Group 4.
Group 5.
Group SAz

POWER EQUIPMENT OPEIlJ\TORS
(Except Plledrlving and Steel
Erection)

Group 1:
Group 2z
Group 3:
Group 4.
Group 5:
Group SA.
Group 6.
Group 7z

.TRUCK DRIVERS
Group 1:
Group 2,
Group 3,
Group 4,
Group 5',
Group 51.,
Group 6,
Gx'oup 7.
~roup 8:

"Group SAz
Group 8D'
Group 8C:

. Page 12

,.DIIlAL 1lI0"nll, VOL, "', NO. 117_,.ID,,'I, JUN' ". 1977

Basic
Frln,_ 8eneflb Pay",."ts

Hourly Education
Rote. H&W PeulO"1 Vacation and/or

Appr. Tr.

8.79 8' 8' 1/2'

10.15 B' 8\ 1/2'

11.45 8" 8' 1/2'
11.82 8\ B' 1/2'

r

9.55 8' 8' 1/2'

10.85 B, B' 1/2'

12.20 8\ B' 1/,2'
12.64 8\ 8\ 1/2'

10.26 B, 8' 11,2',
11.57 8' 8\ 1/2'

12.93 B' 8\ 1/2'
13.31 8\' 8\ 1/2'

Ie hourly rate for 5 years' ervice nd
he to 5 ears' .e vice as ~ cation ay
through

, C-Indepe dence Da , D-Labor Day,
y.

contributes 4\ of b
hourly rate for 6 rno
Six Paid llolldays.

LINE CONSTRUCTION.
Zone I (Phoenix arid Tucson 30
Illile r ad ius from center of
townl'

CcoundlOen
Equipment Operators, Powderlllen
Mechanics

Linemen; Techniciansl Crane
Operato,s; Linemen Welder

Cable Splicers
Zone I-A (Douglas, Flagstaff,
Globe, Kingman, Prescott and
Yuma 10 mile radiuD from cente
of town):

Groundmen
Equipment Operators, Powder
Inen; Mechanics

Linemenl TechniciansJ Crane
Operatorsl Linemen Welder

Cable Splicers
Zone II (Other Areas).

Groundmen
Equipw-cnt Operators; Powderme

Mech'.lOic6 .
Lineni...·f11 TechniciansJ Ceane
Operdlorsl Linemen Welder

Cable Splicers .

e
DECISION NO. AZ77-5058

PAID HOLIDAYS:
A-New Y~-;ci""'Si)ay I B-Hemot' Jal Day
B-Thankc';'vl.lg Day, F-L"hristmae

FOOTNOTE:
a:-E:mp loy'c r

2' ba.lc
Credit.

~
I
~
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Group 6: Concrete Cuttillg Torch, Coricrete saw (hand guided) ,
Driller, (core, diamond, wagoll or air track), Drill doctor anell
or air tool repairman, Gunman and mixerur- (gunite), Sandblaster
(nozzleman)

Group 7, Concrete Road Form Setterr Gunite nozzleman or rodman,
Dr ille[s, Joy Mustang, PR 143, 220 Gardner-Denver, Hydrasonic,
Powderh,an, Scaler (dr illcrsllWeldcro and/or pipelayers
installing peocess piping, FQrlA settee and/o, builder

I

·1

~

'alla 15

LABORERS
(Tunnel and Shaft Workers)

Group 3 I Grout Gunmall
V

ckoup 41 Timberman, Retimberman - wood 0' steel blaster, d,lll.,
powdermanl Cherry pickerman, Powderlllllll ., pc i_r house, Steel
form raiser and sette.r, Kemper and other pneumatio cO!\!'rete
placer operator I Miner ~ finisherr Miners .;. '1'IIMel (hend 0'
lIIachinel .

Group 2. Nipperr Chucktender, Cabletender, Vibratormall, Jackh_"
Pneumatic tools (except driller)

IIECISIOII NO. "Z77-5058

Group 11 Bull Gang, mue-kera, trackman; Dumpmen; Conc.l'ete crew
(in!,ludes 'od4.(!, and spre"dersl, Grout orew, Slfampe, (b'lIke.,
man and switchmen on tunnel work), Change house man

9<0up 5. DiallOnd Drill

9roup 5A. Shaft and ~ise Miller Welder

PagH 14

~

Group 4: Cemept dumpers (Skip-type mixer or handling bulk cement),
Chain saw machines (on cleating and grubbing); Concrete vibrating
machines: Cr.ibbe-r and shorer (except tunnel) J Floor sanders .
conctete; Hydraulic jacks, and similar mechanical tools not'
sepuratelyclassified herein; Operators and tenders of penum~tic

and electr ic toolsl Pipe caulker and/or backup man (pipeline),
Pipe wrapper, Pneumatic gopherl Rig·ger/Signalman (pipelinel

Group $: Air and water .wash-out nozzleman; Asphalt rakers and
ironers: Dr iller: Grad~ setter (pipeline); Hand guided trencher
and similar operated equipment, Jackhammer and/or pavement breakers,
Pfpclayers (including but not limited to noo-metallic,· trans~te

and plast1c pipe, water pipe, sewer pipe, drain pipe, underground
tile and conduit;, Rock s11nge., Scaler (using Bos'ns chairs
or safety belt), Tampers (mechanical - all types) I Precast manhole
erector

GtOUP 21 Cement finisher tenner; Concrete curer Umpervious membrane),
. Cut.ting t(.occh operator; Fine grader (highway, engineering and

Sewer .....ork only); Kettleman - 'l'arman1 Power type concrete buggy

Group 3: Bander I ChuCktender (except tunnell, Creosote tieman;·
GLlinea chaser; Powderman helper, Rip-rap stone paver, Sandblaster
(pot tender); Spiker and wrenchers

Group 1: All Helpers not herrin separately c.lasslfied;Cesspool
lJig'1~~r(j and installers; Chilt Box Man; Checker, tool dispatcher;
Concrete d 1..mp m.:\nbelt, pipe and/or hoseman; Dumpman and/or spotter,
Fence builder, gu;).rd rai 1 builder highwaY1 Form str ippers; Labor,
general or construction; Landscape 9ardener and nurserytrlan;
Packinq rod steel and piH1 S; Rip rap'stoneman; Astra turf layer;
Cleanup, Bull gang; Trackman-railroad

imCI:~IOf~ NO. '~Z11-50!ie
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Group 1: Air cOlDpr.ssor operator; "ield equipment servicomen helper;
IIeavy duty repdr .helper; Heavy duty welder helper; Oiler; PIII1lp operator

Croup 2: Conveyor operator; Gener.tor operator - portable; Power grizzly
operator; Self-propelled chip sproading machine - conveyor operator;
Watch fireman; Welding machine operator - gasoline and diesel power

er
~.

zo...
nc:

P.ge...ll..,

•

• t
POIIER EQUIPHENT OPERATORS (Cnnt'd)

(Except l'iledriving and Steel Erection)

AZn-505S

Bulldozer, Scraper) up to 400 net horsepower rating; Trenching !lachine
operator

Group 6: Auto-Grade lIachine (CHI and Similar equipment); Boring machine
operator (including 1I01e, Hadger and similar type); Cancro te mixer oper
ator-paving' type, and mobile mixer; Concrete pump operator with boom
attachment (Truck 11lounted), C,'nne operator-~rawler and pneumatic type,
under 100 ton capacity HRC; Crawler type tractor operator - with boom
attachment; Derrick operator; Forklift operator for hoisting pj'rsonnelj
Grade-all oparatorj Helicopter hoist; HighUne cableway operator (less
than 20 tons rsted capacity); Hass excavator operator (150 Bucyrus 'Erie
and similar types); Heehanical hoist operator (two or more drums); Hotor

• grade operator - any type 'p.ower blade; Motor grade operator with elevating
grader llttachment'; ~Iucking machine op,crator; Overhead crane operator; Pile
driver engineer (portable, ststionary or skid rig); Pneumatic-tired scraper
operator - all sizes and types (Turnapull; Euclid, Cat, D-W, Han<!bck & simi
lar aquipment over 45 cu. yds., !'IRC) j Power driven ditch lining or ditch
trimming' machine operator; Skip loader operator - all typas with rated
capacity 4 cu. yds., hut less than B cu. yds.; Slip form paVing machine
operator (including Cunnert, Zimmerman & similar tYPes); Specialized power
digger cperator- attached to wheel-type tractor; Tower crane (or similar
type) operator; Tractor operator (Pusher, Bulldozer, Scraper (400 net horse
power and c;>ver; Tugger operator (tW'o or more); Universal equipment operator

'Shovel, Backhoe, Dragline, Clamshell,etc., up to 8 cu. yds •

Croup 7: Crane operator' - pneumatic or crawler (l00 ton hoisting capacity
an.d over HaC r.. ting); Helicopter pilot - FAA qualified when uocd in construc
tion work; Highline cableway operator, over 20 ton rated capadty and using
traveling head and tail tower; Remote control earth moving equipment opera
tor; Skip loader operator - all types with rata capacity of 8 cu. yds. or
mora; Universal equipment - Shovel, backhoe, dragline, clamshell, etc., 8 cu.
!ds. and over

Iil!cISIoN NO••i •...!L

POIIER EQU"lPHEHT OPERATORS
(Except I'ileddvi ng and Steol Erection) •

Group 3: Concrete mixer operator - akip type; Dinky operator - (under 20
tons wt.); Driver-mota paver, Slurry 8eal machine, and similar type equip
ment; Motor crane driver; Power sweeper operator - self"'propellcdi ROS.8
carder or fork lift operator; Skip. loader operator - all types with'rated
capadty 1-1/2 cu. yds. or less; Wheel type tractor operator (Ford; Fergu
son, or similar ,type) with attachments such as fresno, push blade, post
hole auger, mower, etc., excluding compacting equipment

Group 4: A-Frame boom truck or winch truck operator; Asphalt plani: firemen;
Elevator hoist ogerator (in~luding Tuskey hoist or similar types); Grade

, ch~ckeL' (excluding civil engineer); HUltiple power concrete saw· operator;
Pavement breaker, mechanical compactor operator, power propelledj Roller
oparator - all types - excapt as otherwise classified; Screed operator;
Self-propellad chip apreading machine operator (including Slurry seal ma-

• chine operator) Stationary pipewrapping and cleaning machine operator; Tug
ger operator

Group S: Aggregate plant operator (including crushing; soreening and sand
. pl.1uts, etc.); Asphalt phnt Ill1xer operator; Beltcrete machine, Boring ma

chine opcrator, Concrete mechanical tamping, spl:eading or finishing ma
chine (iricl. Clery. Johnson, or simHar. types); Concrete pump operator;
Concrete batch plant operator, all types and shes; Conductor, brakeman, or
handler; Drilling machine, includ~g water wells; Elevating grade~ opera
tor - all typea and sizes (except as otherwise cli.ss1f1ed); Field equipment
serviceman; Highline cableway 91gnalman; Kolman belt loader operator or
slm11ar, w/belt width 48" or over; Locomotive enginen (incL Dinky-20 tons
wt. and over); Hoto-paver snd si.... lar type equipment operator; Operating
engineer rigger, Pneumatic-tired scraperoperato.r (Turnapull, Euclid, Cat,
D-W, llancock and s.imilar equipment) up to and including 12 cu. yds.; Power
jumbo form setter operator; Pressure grout ..achine operator (as used in
hcavyengineering construction); Road 011 mixing machine operator; Roller
openltor-on all types as'phalt pavement; Self-propelled compactor, with
blade, Skip losder operator-dl types with rated capacity. ovel: 1-1/2 but
less than 4 cu. yds.; Slip tom oPerator (powel: driven lifting device for.
"oncrete forms) j Soil Cement road mixing machine operator _ single pass
type; Stationary Central generating plant operator-rated 300 k.w. or more;

. Surface heater and planer operator; Tra'!eling pipewrapping machine pperator.

'Croup 5-1.: Heavy duty mechnnic andlor welder; Pneumatic tired scraper, all
sizes and types over'12 cu. yds. up to and incl. 45 cu. yds.!'IRC (Turnapull,
Euclid, Cat, D-W, Ilancock and ~illllar equipment); Tractor operator (Pusher,

e
DECISION NO• .un.soss
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Group 1: Teamsters: Pickups; St·,tion Wagons: Hanhaul driver

(;1"UHI' 7.: D\1IT'i;'! o·r fl:ttT.1rk (2 Of ~, tlxta);W.lt~r trur.k (ullde-r 2~jOO
l~al~;.)j l!ttJ'.~~~·11l<'lu{1(! (J (;. y •. or ]t·ss); 'Tlrj'I,,:IIl; lhm drivers,
..ullh\ll ..mct'. driver, sctf-p'Topcl1(:~ streel sweeper; Wnrchouscman

Group 3: Dump or {latra"k (4 nz: ,,): Dumptor or dUI~pster (less than .
7 c. y.): W"ter truck (2500 gal'" but less than 4000 gals.)

Group I,: Dumpcor or dump·ster (7 0::. 'y. but .less than 16 c. y.); Dump
or flatrac\< (5 axl~): ~latcr tr .... '. (4000 gals. lind over); Slurry'
type equipment or leverman; Fl',' "rty spreader or similar type equip
IT.ent or levcrman; 'Cr:lnsit mi·x (~~ c. y •.or less)

Group. 5: Dump or'flatrack (6 ay.:c): Transit mix (over 8 c. y. but
less than 10.5 c. y.); Rock trw,': (i.e. Dart, Euclid and other stai
lar type l!.nd dumps. single unitl less than 16 c. y.»

Grc,up' 5A: all tanker or s?r"ade rand/or bootman, r.Hortman or lever'"
man

Group 6: Transit mix (over 10.S c. y. but les8 than 14 c. y.): loss
Carrier fork lilt or lift truc;; Hydro lift, Swedish Crane Iowa 300
and sl.,llar types; Co,.crete pu:',. (when integral part of transit mix
truck); Dump· or flat rack (7 axl',)

Grou!, 8: Off~llielltwy Equipment ;Jriver including but not l1mJt~d to:
2 or I. w!wcl pGwcr unit, i.e •• (.It D\o1 Series, Euclid, Intern:ttionsl
lind Sifni. L1r type- equipment. tr:..• sport1ng material when top load..~d or
by .'x'era"l means including p... ' J ing water tanks, itlel tll,oks or other
applications tinder Tea.,ster Cl"',sificlltions; Rock trucks (Dart,
Euclid, or other similar end d;,,',? types) 16 c. y. and over; Eject
alls; Dumptor or dumpster (16 c. y. and over); Dump or flatrack (9
axles)

Group SA: Heavy duty mechanic/w',lder; Body and fender man

Group 811: Field Equipme(lt, s~rvji:em.n or fuel truck drivor

Gro·up BC: Heavy duty mccha"'ic/wdder helper

FEDERAL REGISTER, VOL. 42, NO. 117...-FRIDAY, JUNE 17, 1977
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35511

$ 10.51 8\ 3\+7\ 1/2'

11.94 8\ 3'+7' 1/2'

13.42 8\ 3\+7, 1/2'

11.29 8\ 3'+7\ 1/2\

12.73 8\ 3'+7\ 1/2'

14.22 8\ 3'+7\ 1/2'
14.6~ 8\ 3\+7\ 1/2\

Basic
Frincit: Benefits.Pa,,,,"t.

Hourly Ewealian
Rote, H&W Pension, Vocetio" andie,

Appr. T••

$ 10.82 .90 .85 .06
11.19 .90 .85 .06
11.56 .90 .85 .06
12.32 .90 .85 .06

11.07 .90 .85 .06
11.44 .90 .85 .06
11.81 .90 .85 .06
12.57 .90: .85 .• 06

12.24 .96 3\+.78 3/n
14.38 .96 3\+.78 3/n
15.48 .96 3\+.78 3/n

13.09 6t 3U8, 1/2\
13.34 6t 3\+8' 1/2'

13.79 " 3\+8\ 1/2\
B.04 6\ 3\+8' 1/2\

14.39 6\ 3\+8\ 1/2'
14.64 6\. 3\+8' 1/2'

15.09 6\ 3\+6' 1/2\
15.34 6\ 3U8\ 1/2'

9.67 8' 3\+7\ 112'

11.17 8\ 3\+7\ 1/2'

" 12.60 8\ 3\+7' 1/2'
13.00 8\ 3\+7' 1/2'

£t1.~
Fricklaycrs (Tucson Area):

Dr i,cklayers, Ston<!'masolls:
Z·mc A
Zon(! B
Z(,f'le C
Zone 0

Manhole BuilderS:
ZOI1.e A
Zone B
Zone C
Zon~' D

E~~ctr ici.:'1ns (Phoenix',
Kingman and Prescott Areas)

ZonE" A
Zone 'B
2'011(' C

r::t~~c-tr icittns ('l'ucson Area)
:one A

!':lectricians
Cable S,;,,·l ieer s

Z~~m~. B
Elcctriclans
Cahl(> Sp_~ic('rs

:'or.e C
In€-r:·tri~i.ans

Cat).ll.:\ Splicers:
2,f)n:".'> D
F;ji-'ctri~lan5

Cable Splicers
Linl.:' ("(',n.strllct~'-'n:

Zon~ I (}'hofmix and Tucson
30 m; Ie radi"" from center
of town)

Ground.nr:n
&;{lJipmcnt Opr-:ocatorsl

P0wdermen: Mechanics
Lin~men; TechnicianG; Cr~n

Operators: Linemen Welder
Cable Splicers

i()ne i-A (Douglas,
Flagstaff, Globe, Kingman,
Prescott ~nd Yuma 10 mile
radius from center of
town)
Groundmen
Equipment Operator~1

Powdermen/ Mechanics
Linemenl ~chnicians/

Crane Operators/ Line
men Welder.

Zone II (Other areas).
Groundmen
Equipment Operators/
Powdermen: Mechanics

Linemen; Technicians;
Crane Operators/ .Line
men Welder

Cable Splicers

tr'~:L~t ~~~~.(-~~:~~ '::.?·}.l:'.-~,-<t~_.~}w~_.~,!.
. (~2 f"ll :<1;:"6 - June 17, 1917)

St..at(~wide, Ariztma f
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Basic
Fri"ge lMn.flts P.rm_llts

Houri, Education
RQt~1 H & If. Petu.iolts Vocotlon Dn~/or

App', Tr.

•
$ 12.20 .96 3\+.78 1/2%

12.20 .96 3%+.78 1/2%

14.50 ',% 3\+.7B 1/2'
14.50 .96 3\+.78 1/2%.,.

12.60 .60 3\+.70 1/'-\
13.65 '.60 3\+.70 1/2\

13.09 6\ 3\+st 1/2%
13.34 6\ 3\+8\ 1/2%

13.79 6t 3\+8\ 1/2%
14.04 6\ 3\+8\ 1/2%

14.39 6\ 3\+8\ 1/2%
14.64 6\ 3\+8\ 1/2%

15.09 6t 3%+8\ 1/2\
15.34 6\ 3\+8\ 1/2\

11,88 5.25\ 3\+8.35\
12.13 5.25\ 3%+8.35\

12.58 5.25\ 3%+8.35\
12.83 5.25\ 3%+8.35\

13.18 5.25\ 3%+8.35\
13.43 5.25\ 3\+8.35%

13,88 5.25\ 3\+8.35%
14.13 5.25\ 3%+8.35%

..

Change.
Electricians (Flagstaff Area)

Zone A .
Electricians
Cable Splicers

Zone B
Electricians
Cable Splicers

Electricians. (Gallup Area-
Northern Apache County),
Electr'icians
Cable Splicers

Electricians (Globe-Miami
Area) I

Zone A
Electr'icians
Cable Splicers

Zone B
Electr icians
Cable Spiicers

Zone C
Electricians
Cable Splicers

Zone 0
Electr'icians
Cable Splicers

Electricians (Yuma Area).
Zooe A
Electr'icians
Cable Splicers

Zone B
Electricians
Cable SplIcers

Zone C
Electr icians
Cable Splicers

Zone 0
Electricians
Cable Splicers

DECISION NO. At77-5058 - Mod. '2
(42 FR 31056 - June 17, 1977)
Statewide, Arizona
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DECISION NO. AZ77-S0S8 - Mod. 13
(42 FR 31056 - June 17, 1977)
Stat~wide, Arizona

Change.
Ironworkers:
Central and Southern Areas
No~thern Area

Plumbersl Steamfitters:
Zone Z
Zone ,II
Zone III
Zone IV

Sheet Metal Workers.
(Zone Bases - from the
Administration Building or
City Hall in Flagstaff,
KingfJan, Phoenix, Prescott
and Yuma)

Zone I
Zone II
Zone III

{Zone Bases - from the
Administration Building or
City Hall in Douglas and
Tucsonj

Zone A
Zona B
Zone C

Terrazzo Workers7 Tile
Setters: Marble Masons

(Tucson Area)

455'79

Bo"lc
Frieg. Benefits Pay..."."

Hou,Iy Educatton
RCoIte.. H&W Peesion. Vaeotla.. and/.r

Appr. rr.

Sll.48 Sl.24 $2.22 .08
13.48 1.24 2.22 .08

11.74 .75 1.35 .10
12.09 .75 1.35 .10
12.51 .75 1.35 .10
13.81 .75 1.35 .10

10.48 3i+.75 1.20 .10
11.13 3t+.75 1.20 .10
12.90 3t+~7S 1.20 .10

9.90 3%+1.04 1.91 .04
10.85 3t+1.04 1.91 .04
12.40 3t+1.04 1.91 .04

9.27 .90 .85



55399

NO. AZ77-S058 - Mod. 14
Frinv. B.....trt. Poym_nh31056 - June 17, 1977 ·Basic

ide, Arizona H~ur'y eetucotioa
Rat-. H&W P...to•• V.catioft and/or

I APf/'•. T,.
tos WOrkers $11.94 .50 $1.20 .02
layerslStonemasons

Inix Area) I

ne .A 10.65 .65 .90 .09
neB 11.50 .65 .90 .09
ne C 12.04 .65 .90 .09
ne 0 12.57 .65 .90 .09
ne E 12.99 .65 .90 .09
ne F 13.85 .65 0.90 .09
11 Tapers (Pboenix~

• I~ke and Williams
Force Ba....)

ne A 10.:21 .59 .50 i07
ne B 11.21 .59 .50 .07
ne C 12.46 .59 .50 .07
delanD (Yulllll Area) I

A
ctriclsnD 11.88 5.25\ 37.+8.357. 1~

1" Splicers 12.13 5.25\ 37.+8.357. 1~
B

etdclllnft 12.58 5.25' 37.+8.357. 1~

1e Splicers 12.83 5.25\ 37.+8.357. 1~
C

cttlcians 013.18 5.25' 37.+8.357. l~

lrt Splicers 13.43 5.25\ 37.+8.357. 1'1.
0

ctriclans 13.88 5.25\ 37.+8.357. 17.
1.. ~ol1e"r," 14.13 5.25' 31.+8.357. 1'1.

F£DERAL REGISTER, VOL. 42, NO. 199--fIUDAY, OCTOBER 14, 1977
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Aobos
Brick

(Phoe
zo
Zo
Zo
ZO
ZQ
Zo

Drywll
lies..

Air
Zo
Zo
Zo

Elect
Zone

Elo
~b

Zone
Ele
O:\b

Zone
Ela
Cab
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80sic
F,lng_ Beftefits PCI,,,,.nts

Ho..l, Educoti.....
Rot•• H&W P.....I••• Voco'la GnU.r

. - .~- -
Appr. Tr•

DECISION NO. AZ77-S058 - Mod. i5
(42 FR 31056 - J\Ille 17. 19771
Statewide, Ari~a

~
Chance:
Bricklayer" Stonemasons

(Phoenix Areal •
,

zone A $10.88 .65 .90 .09

zoneB 11.75 .65 .90 .09

ZClne C 12.29 .65 .90 .09

ZOne D 12.84 .65 .90 .09

ZOne Ii: 13".27 .65 .90 .09

ZOne 1! 14.14 .65 .90 .09

Electrician. (Pheonix,
KiJ\qt:>an and Prescott Axeasl
, ZClne A 12.78 .96 3\+.88 3/4'l

zone n 15.02 .96 3\+.88 3/4\

ZOne C 16.17 .96 3\+.88 3/4\

Elevator Constructors 11.775 .745 .56 a .025

Elevator Constructors' Helpe ~ 70\JR .745 .56 a .025

Painters (phOl'.nix Areal:
'zone A

Steel and brid9'e, brush 10.93 .59 .38 .05

Steel and brid9'e, spray 11.13 .59 .38 .05

ZOne B
Steel and bridge, brush 11.93 .59 .38 .05'

Steel and bridge, spray 12.13 .59 .38 .05

ZCne C
Brush 11.94 .59 .38 .05

Spray 12.19 .59 .38 .05

Steel and bridge, brush :P~18 .59 .38 .05

Steel and bridge. spray 13.38 .59 .38 .05
Footnote: a. EmPloyer con-

tributes 8\ of basic hourl
rates for over S' years' se Ince,
and 6\ of baSic hourly rat.
for 6 months to 5 years as
Vacation Pay credit. Six
Paid HoUdayS. A through I

FEDERAL REGISTER, VOL~ 42, NO. 247--FRIDAY. DECEMBER 23r 1977
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PECISION NO.l\Z77-5058 - Mod. 46
(42 I'R 31056 - June 17, 1977)
Statewide, Arizona

FEDERAL REGISTER, VOL 43, NO. 34-FRIDAY, FEBRUARY 17, 1m

e

z
9g
CIt

~...=

.,

Mbd.,10

...

Basic
F';ft,. Ben.fits 'oyMeftts

.H...,l, Educotion
Rat•• Itllf Puslons Vacation ottd/or

,l.pp,. T,.

•
9.97 8\ 3\.7\ 1/2',

11.47 8\ 3\+7' 1/2'
•• 12.90 8\ 3\+7\ 1/2\

13.30 8\ 3\+7\ 1/2\

10.81 8\ 3\+7\ 1/2\,
12.24 8\ 3\+7\ 1/2\ _

$13.72 8\ 3\+7\ 1J'2'
14.20 8\ 3'+7\ 1/2\

11.59' B\ 3\+7\ 1/2~.

13.03 8\ 3\+7\ 1/2'

14.52 87. 37.+77. 1/27.
14.95 87. 37,+77. 1/27.

Line Con~tructionl

Zone I
Groundmen
Equipment Operstors, Powde

. men; Mechanics
Linemen: Technicians; Cran
Operators, Linemen Welder

Cable Splicers
Zone I-A
Groundmen
Equipment Operators, Powde
men, Mechanics .

Linemen, Technicians,
Crane Operatprs,. Line-
lllen Welder .

Cable Splicers
Zone II

Groundmen
Equipment Operators,

Powdermen, Mechanics
Linemen; Technician.;

Crane Operators; Line
men Welder

Caille SDlicers

Decisi.on fI0 •..AZ77-5056 (Cont'd)

",

.10

.10

.10.

.10

.10

.10

.10

.OB

.08

.08

.08

.08

.08

.08

.08

.C8

.08
,08
.08

.12

.12

.U

.40
• 40
.40
.40

.40

.40

.40

.40

.40
'.40
.40
.40

.12

.12

.12

1•.30
1.30
1.30

1.35
1.35
1.35
1.35

.60

.60

.60

.60

.59

.59

.59

.60

.60

.60

.60

.60

.60

.60.

.60

.7)
:75
.75
.75

3\+.BO
3\+.80
-3\+.80

$9:B5
10.10
10.93
11.13

10.85
11.10
11.93
12.13

12.10
12.35
13.18
13.38

10.83
11.48
13.33

12.24
12.59
13.01
14.31

9.21
10.21
10.71

B
F,iI'g_ Benefits Paym,",h

os-ie
HourlyR.... H l If

Change,
Painters (Phoenix Area).

Zone A
Bru~h

Spray
Steel and bridge, brush
Steel and bridge, spray

ZoneB
Brush
Spray
Steel and bridge, brush
Steel and bridge, spray

Zone C
llrush
SpraY
Steel and bridge, brush
Steel and bridge, spray

Plumbers, Steamfitters•
• Zone I

Zone 'II
Zone III
ZOne 'IV

Sheet Metal Workers.
Plag~taff,Kingman and

Phoeni>c Area I .

Zone I
ZOne II
Zone III

Soft 1'100r Layers.
(Ph""n Lx Area)
Zone A
Zone 8
Zone C

:;rj ,-

f.....
0'\

e
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80slt
Frhtge 8enc-fih payment,

Hourly Edutollo.
Rotos H&W Pe"~1o"l VocoHo., "nd/or

Aoor. Tr.

$13.1:>25 I U.07~ $1.00 .75 .02

IpE~15IO~ #~Z77-~0~8 • Mod. #7
~41 fR IIU>u - June 17, 1977)
stat~~idc, Arizona



Reference
DACW09-78-B-OOll

SPECIFICATIONS

for

INDIAN BEND WASH

INDIAN SCHOOL PARK

AND

GREENBELT TRAIL SYSTEM

MARICOPA COUNTY, ARIZONA

Gila River Basin, Arizona

Appropriation: 96x3l22 Construction General
Corps of Engineers, Civil

96x8862 Contributed Funds, Other

U S Army Engineer District
Los Angeles

Corps of Engineers



-a-

Section Title

lA General Requirements
IB Measurement and Payment
ID Environmental Protection
2A Diversion and Control of Water
2C Water Lines
2D Irrigation System
2E Sewers; Sanitary, Gravity
2F Detours and Traffic Control Facilities
2H Pumps; Water, Vertical Turbine
21 Irrigation Pump Station
3A Earthwork
3B Excavation, Filling, and Backfilling for Buildings
3C Excavation, Trenching and Backfilling for Utilities

Systems
3D Lake Lining
3E Polyvinyl Chloride (PVC) Plastic Lining
4C Concrete for Street Bridges
4H Grouting Stone Protection
4J Concrete
4K Reinforced Masonry
4L Concrete Sidewalks and Curbs
4N Bituminous Waterproofing
SD Stone Protection
6A Miscellaneous Metal
6B Structural Steel
6C Casework
6D Fences
8A Storm-Drainage System
9A Aggregate Base (ARIZONA)
9B Painting, General
9C Miscellaneous Aggregates
9D Prime Coat
9E Tack Coat
9G Asphalt Concrete (Central-Plant Hot Mix)

CON TEN T So FTAB L E

PART I SPECIAL PROVISIONS

PART II TECHNICAL PROVISIONS



Section

9H
91
9L

lOA
lOB
11K
12A
14A
14B
14C
14D
14E
14F
14G
14H
141
14J
14K
14L
14M
14N
140
14R
14T
14W
14x
15A
15C
15G
15H
16A
16B

16C

TAB LEO F CON TEN T S
(Continued)

Title

Playing Surfaces for Outdoor Sports Facilities
Precast Concrete Floor (Handball Courts)
Pavement Markings
Turf
Trees, Shrubs, Ground Covers, and Vines
Miscellaneous Items of Work
Prefabricated Metal Building
Rough Carpentry
Finish Carpentry
Aluminum Doors and Frames
Wood Doors
Steel Doors and Frames
Resilient Flooring
Gypsum Wallboard (Drywall)
Acoustical Treatment
Calking and Sealants
Glass and Glazing
Tile; Ceramic
Metal Toilet Partitions
Hardware; Builders'
Toilet Accessories
Plumbing, General Purpose
Built-Up Roofing
Sheet Metal Work, General
Roofing, Strip Shingles
Furring (Metal), Lathing, and Plastering
Solar Energy System
Thermal Insulation for Mechanical Systems
Ventilating System, Mechanical
Air Conditioning System (Unitary Type)
Electrical Work, Interior
Electrical - Distribution and Park - Lighting

System; Underground
Fire Detection and Alarm System

-b-
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3. CONTRACT DRAWINGS, MAPS AND SPECIFICATIONS. (1965 JAN.).

7. Layout of Work
8. Quantity Surveys
9. Damage to Work

10. Performance of Work by Contractor
11. Contractor Quality Control
12. Progress Schedule
13. Time Extension

28 July 1978

28 July 1978

12 January 1978

28 July 1978

Completion
Date

Water and sewer lines to a
point 5 feet outside the
future shower and locker
facility limits.

Complete the remaining work

Description

Parking Lot "A".

Rough grading for future
shower and locker facility.

1.1 Completion Schedule.

PART I

SPECIAL PROVISIONS

3.1 Ten sets of large scale contract drawings, maps and specifications will be furnished the Contractor without
charge, except for applicable publications incorporated into the Technical Provisions by reference. Additional sets
will be furnished on request at the cost of reproduction. The work shall conform to the following contract drawings
and maps, all of which form a part of these specifications and are available in the office of the U. S. Army Engineer
District, Los Angeles, 300 North Los Angeles Street, Los Angeles, California.

1. 2 The foregoing completion dates are based on the assumption that the successful bidder will receive the notice
to proceed by 26 May 1978 The Government will extend the completion date by the number of calendar days after
the above date that the Contractor receives the notice to proceed, except to the extent that the delay in issuance of
the notice to proceed results from the failure of the Contractor to execute the contract and give the required
performance and payment bonds within the time specified in the bid. (1968 APR)

2. LIQUIDATED DAMAGES (1965 JAN). In case of failure on the part of the Contractor to complete the work
within the time fixed in the contract or any extensions thereof, the Contractor shall pay the Government as
liquidated damages, pursuant to the clause of this contract entitled "Terminations for Default-Damages for
Delay-Time Ex tensions," the following sums separately for each day of delay.

21 Complete parking Lot "A" as specified in subparagraph 1.1, $140.00.

2.2 Complete rough grading for future shower and locker facility as specified in subparagraph 1.1, $140.00.

2.3 Complete water and sewerlines to a point 5 feet outside the future shower and locker facility limits as specified
in subparagraph 1.1, $140.00.

2.4 Complete the remaining work, including clean up as specified in subparagraph 1.1, $140.00.

1. Commencement, Prosecution, and
Completion of Work

2. Liquidated Damages
3. Contract Drawings, Maps and

Specifications
4. Contractor Submittals
5. Physical. Data
6. Salvage Materials and Equipment

1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK. The Contractor will be required to
COIIlmence work under this contract within 5 calendar days after the date of receipt by him of notice to proceed, to
prosecute said work diligently, and to complete the entire work ready for use not later than dates scheduled below.
Seeding and planting shall be accomplished as soon as practicable and within time limits stated in the Technical
Provisions or directed by the Contracting Officer. The time stated for completion shall include final clean-up of the
premises.

•

•



Drawing No.
(District File No.)

246/1
24612
246j3
246/4
246/5
246/6
2461!1
246/8
246/9

246/,];0
246/1'1
246/1.2
246j13
246/14
246/;15
246/'16
246j;l?

246/1'8

246/l9

246/20

246/21

246/22
246/23
246/24

246/25

246j26

246/27

246/28

246/29
246/30
246/31
246/32

246/33

246j34

246/35
246/36
246/37
246/38
246/39
246/40
246/41
246/42
246/43
246/44
246/45
246/46
246/47

246/48

246/49
246/50

246/51

8-2

Title

Title-Cover Sheet
Vicinity Maps and Haul Site Maps
SheetIndex
Soil Boring Log - Foundation Invesqgation
Topo Map and Boundary Survey
Hayden Rd. and Quadrant Sheet Index
Horizontal Control-NEQuadrant
Horizontal Control-BE Quadrant
Horizontal Control-SW Quadrant
Horizontal Control-NW Quadrant
Site Finish Grading-NE Quadrant
Site Finish Grading-SE Quadrant
Site Finish Grading-SW Quadrant
Site Finish Grading-NW Quadrant
Site Cross-Sections
Site.Grading Details
Plan and Profile-Hayden Rd.

Station 0+00 to Station 5+00
Plan and Profile-Hayden Rd.

Station 5+00 to Station 10+50
Plan and Profile-Hayden Rd.

Station 10+50 to Station 17+00
Plan and Profile-Hayden Rd.

Station 17+00 to Station 22+50
Plan and Profile-Hayden Rd.

Station 22+50 to Station 27+35.91
Hayden Rd-Sections and Details
Parking Area Layouts
Water, Sewer and Storm Drain

Layout~MasterPlan
Water, Sewer and Storm Drain

Layout-NE Quadrant
Water, Sewerand Storm Drain

Layout-SE Quadrant
Water, Sewer and Storm Drain

Layout-SW Quadrant
Water, Sewer and Storm Drain

Layout-NWQuadrant
General Utilities Profiles and Details
General Utilities Profiles and Details
Irrigation System Pumping Station
Pedestrian Underpass Plan, Section-and

Elevation
Pedestrian Unde:r:pass Plan and Sections,

Wingwall Plans and Details
Pedestrian Underpass Sections·and Details

GuardRail Plans and Details
Landscape Plan~NE Quadrant
Landscape Plan-BE Quadrant
Landscape Plan-SW Quadrant
Landscape PIan-NWQuadrant
Landscape Plan-Visitor Center
Group Picnic Areas-Landscape Plan
Sitting Areas-Landscape Plan
Service Yard LayoutPlan
Plazas-Landscape Plan
Tot Lot Plan
Tot Lot Details
Sports Facilities Layout
Sport Facilities Details-Tennis, Croquet,

Horseshoes Shuffleboard and Volleyball
Basketball Details-Layout; Backstop

and Posts
Multipurpose Field Layout
Handball Courts; Wallpanels, Floor,

Foundation and Roof Layouts and Reinforcing
Handball Construction Sections and Details
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246/52
246/53
246/54
246/55
246/56
246/57
246/58
246/59
246/60
246/61
246/62
246/63
246/64
246/65
246/66
246{67
246/68
246/69

246/70

246/71
246/72

246/73
246/74
246/75
246/76
246/77
246/78
246/79
246/80
246/81
246/82
246/83
246/84
246/85
246/86
246/87
246/88
246/89
246/90
246/91
246/92
246/93
246/94
246/95
246/96
246/97
246/98
246/99
246/100
246/101
246/102
246/103
246/104

246/105
246/106
246/107
246/108
246/109

246/110

~3

Ramada-Plans, Elevations and Details
Walls-Retaining Seat Cheek and Rip-Rap
Curbs, Steps and Ramps-Details
Paving Details
Fencing Details
Planting Plan-NE Quadrant
Planting Plan-SE Quadrant
Planting Plan-SW Quadrant
Planting Plan-NW Quadrant
Planting PIan-Visitor Center
Planting Details and Schedule
Irrigation Plan-NE Quadrant
Irrigation Plan-SE Quadrant
Irrigation Plan-SW Quadrant
Irrigation Plan-NW Quadrant
Irrigation Plan-Visitor Center
Irrigation Details
Site Graphics-Park Identification, Building

Identification, Park Directory Plans,
Elevations Sections and Details

Site Graphics-Park Identification, Building
Identification, Restrooms, Templates
Elevations and Schedules

Site Graphics-Park Directory Layout
Site Furniture: Kiosk, Bollard; Bike Rack,

Drinking Fountain, Kiosk-Plans, Sections
and Details

Floor Plan-Visitor Center
Floor Plan-Park Control
Elevations-Visitor Center
Elevations-Visitor Center/Park Control
ElevationS'-ParkControl
Building Sections-Park Control
Building Sections &- Eave Details
Building Sections & Details-Visitor Center
Interior Elevations-Visitor Center
Interior Elevations-Park Control
Finish Schedules & Door Types
Carpet, Door & Ceramic Tile Details
Roof Plan & Roof Details
Foundation Plan-Visitor Center
Foundation Plan-Park Control
Roof Framing Plan-Visitor Center
Roof Framing Plan-Park Control
Typical Details
Foundation Details
Roof Framing Details
Roof Framing Details
Roof Framing Details
Air Conditioning Floorplan-Visitor Center
Air Conditioning Floorplan-Park Control
Solar Plan-Roof
Solar Diagrams and Solar Heating Schematic
Mechanical Details
Mechanical Details
Plumbing Plan-Visitor Center
Plumbing Diagrams-Park Control
Plumbing Details & Schedules
Electrical Legend and General

Notes-Electrical Plan
Electrical Utility Plan
Park and Sport Lighting Plan-NE Quadrant
Park and Sport Lighting Plan-SE Quadrant
Park and Sport Lignting Plan-SW Quadrant
Lighting-Typical Layout and Foundation

Detail-Basketball-Shuffleboard, Horseshoes,
Croquet, Tennis, Volleyball Court

Lighting-Typical Layout and Foundation
Multipurpose Field and Handball Court
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4. CONTRACTOR SUBMITTALS.

Authorized Prime Contractor Representative"

..

Lighting Standards and Details
Distribution Single Line Diagrams and Details
Circuit Schedule and Switchboard Details:
Control and One Line Diagrams and Circuit

Schedule
Lighting Plan-Visitor Center
Lighting Plan-Park Control. '
Power Plan-Visitor Center
Power Plan-Park Control
Lighting and Power Pumping Station and

Pedestrian Underpass andF~ture Schedule
Control Diagram and Schedule
Greenbelt Trail System Part I

Riding and Hiking Trail .
Jackrabbit Road to Chapparal Road
Sta 0+00 to Sta. 1420+00 ±

Greenbelt Trail System Part I '
Riding and Hiking Trail
Jackrabbit Road to Chapparal Road
Sta 1420+00 Sta 3340+00 :t

Greenbelt Trail System Part I
Riding and Hiking Trail
Jackrabbit Road to Chapparal Road Details

246/123

246/111
246/112
246/113
246/114

246/115
246/116
246/117
246/118
246/119

246/120
246/121

246/122

4.1 General. Reference is made to the General Provision entitled Shop Drawings. The Contractor shall submit for
approval all shop drawings, certificates of compliance and/or equipment lists called for under the various headings of
these specifications. These drawings,certificates and lists shall be complete and detailed; If approved by the
Contracting Officer, each copy of the drawings, certificates, or lists will be identified as having received such
approval by being so stamped and dated. The Contractor shall make any corrections required by the Contracting
Officer. Unless otherwise specified in the Technical Provisions, the number of copies to be submitted shall be as
stated herein. The Contractor shall complete ENG Form 4025, "Transmittal of Shop Drawings, Equipment Data,
Material Samples, or Manufacturer's Certificates of Compliance for Approval" and forward copies of same with each
set of shop drawings, certificates of compliance, or equipment lists submitted. Blank ENG Forms 4025 will be
furnished by the Contracting Officer on request Each shop drawing submitted for approvalshall have, in the lower
right hand corner just above the title, a white space 3 inches x 4 inches in which the Contracting Officer can indicate
the action taken. Shop drawings for submittal shall be either blue line or black line prints on a white background.
Blueprints are not acceptable. Each shop drawing, certificate of compliance, and/or equipment list shall be identified
with the following information as applicable:

Contract Number
Project Title and Location
Subcontractor's Name
Supplier's Name
Manufacturer's Name
ContractSpecification and Paragraph Number
Contract Drawing File Number

4.1.1 Contractor Certification. Each submittal of the shop drawings shall contain the following certification on
the face of the ENG Form 4025 accompanying the submittal:

"I have reviewed the shop drawings in detail
and they are correct and in strict conformance
with the contract drawings and specifications
except as .otherwise explicitly stated.

3.2 Omissions. from the drawings or specifications or the misdescription of details of work which are manifestly
necessary to carry out the .intent of the drawings and specifications, or which are customarily performed, shall not
relieve the Contractor from performing such omitted or misdescribed details of the work but they shall be
performed as if fully and correctly set forth and described in the drawings and specifications.

3.3 The Contractor shall check all drawings furnished him immediately upon their receipt and shall promptly
notify the Contracting Officer of any discrepancies. Figures marked on drawings shall in general be followed in.
preference to scale measurements. Large scale drawings shall in general govern small scale drawings. The Contractor
shall compare all drawings and verify the figures before laying out the work and will be responsible for any errors
which might have been avoided thereby.



4.2 Shop Drawings and Materials Submittal Register. Within 15 calendar days after commencement of work
under this contract, the Contractor shall submit a preliminary register showing ali shop drawings, certificates of
compliance, equipment lists, samples, and other data required to be submitted under the various headings of these
specifications. The register shall be submitted in duplicate; The preliminary register shall show the submittal
identification number, the type of submittal, and the description for all items to be submitted under this contract
and, for all items needed prior to submittal of the Proj.ect Progress Schedule, the scheduled submittal date, approval
need date, and the material/equipment need date shall alsobe included. The register shall be expanded to include all
Contractor scheduled dates and shall be resubmitted within 15 calendar days after submittal of the project progress
schedule. After original approval the register shall be updated to indicate actual dates, actions completed, and any
additional submittals or resubmittals required, and two copies of all updated sheets shall be submitted on or before
the fifteenth of each month. The register shall provide adequate time for review and approval of the submitted
material and shall be coordinated with the construction progress schedule to assure that all equipment and materials
will be available for incorporation into the work in accordance with· approved schedule of construction operations.
Payment for materials incorporated into the work will not be allowed until required approvals have been obtained.

4.3 Shop Drawings. The Contractor shall submit to the Contracting Officer for approval 8 copies of all shop
drawings as called for under the various headings of these specifications.

Sets of all shop drawings will be retained by the Contracting Officer and one set will be returned to the Contractor.

4.4' Certificate!> of Compliance. (1969 MAY OCE) Any certificates required for demonstrating proof of
compliance of materials with specification requirements shall be executed in 6 copies. Each certificate shall be signed
by an authorized officer of the manufacturing company and shall contain the name and address of the Contractor,
the proj.ect name and location, and the quantity and date or dates of shipment or delivery to which the certificates
apply. Copies of laboratory test reports submitted with certificates shall contain the name and address of the testing
laboratory and the date or dates of the tests to which the report applies. Certification shall not be construed as
relieving the Contractor from furnishing satisfactory material, if, after tests are performed on selected samples, the
material is found not to meet the specific requirements.

4.5 Resubmittals. If a submittal is returned for correction or is not satisfactory and is disapproved by the
Contracting Officer, the Contractor shall resubmit the corrected material in the same quantity, as specified for the
original submittal, for approval within 14 calendar days after receipt by him of the disapproved material.

5. PHYSICAL DATA. (1965 JAN.).

5.1 General. Information and data furnished or referred to below are furnished for the Contractor's information.
However, it is expressly understood that the Government will not be responsible for any interpretation or conclusion
drawn therefrom by the Contractor.

5.2 The physical conditions indicated on the drawings and in the specifications are the result of site investigations
by

5.3 Weather Conditions. Meteorological information including rainfall and temperature data are available for
inspection in the office of the District Engineer at 300 North Los Angeles Street, Los Angeles, California.,
Temperature statistics based on the National Weather Service Phoenix, Arizona Sky Harbor International Airport
weather station are as follows:

TEMPERATURE DATA (IN DEGREES FAHRENHEIT)

Average Average
Daily Daily

Month Maximum* Minimum* Average* Maximum** Minimum**

January 65 38 52 88 16
February 69 42 56 89 22

" March 75 46 61 97 25
April 83 53 68 104 32
May 92 60 76 113 40
June 102 69 85 117 50
July 104 78 91 118 61

August 102 76 89 117 60
September 98 69 84 118 47

October 87 57 72 105 34
November 75 45 60 92 25
December 66 39 52 88 22

* Taken from Local Climatological Data - Annual Summary for Phoenix 1974.
** Taken from Local Climatological Data - Annual Summary for Phoenix 1974 and from Qimatolography of the
United States No. 80-2 supplement for 1951-1960.



5.3.1 Streamflow Conditions. Discharge frequency and floodhydrographinformation are available' fOT inspection
in the office of the District Engineer at 300 North Las Angeles Street, Los Angeles, California. '

5.4 . Tnmsportation Facilities. The Southern Pacific Company serves the area adjacent to the site of thew6tk.
The Contractor shall investigate the availabilitY ofsiding& and shall make all arrangements with the railroadtbmparty
for any siding,. spurs, or other facilities necessary for the delivery of materials to be used on the work. The
Contractor shall make his own investigation of the condition'of available public and private roads and of clearances,
restrictions, bridge load limits, and other limitations affl;lcting transportation and ingress and egress at the site of the
work. It shall be the Contractor's responsibility to ,construct and maintain at his own expense, any haul roads
required for construction operations. -

5.5 A<iditional Information, including but not necessarily limited to; results of laboratory tests of material
encountered in test holes or other explorations and field· logs is available for inspection and study in the office6fthe
District Engineer at

6•. SALVAGE MATERIALS AND EQUIPMENT.. (1965 JAN.)•. The Contractor shalL mairttirlnadequate
property control records for all materials or tlquipment specified to be salvaged. These records may be inaccordimce
with the Contractor's system of property control, if approved by the property administrator. The Contractor shall
be responsible for the adequate storage and protection of all salvaged 'materials and equipment and shall replace, at
no cost to the Government, all salvaged materials and equipment which are broken or damaged during salv,age
operations. as the result of his negligence, or while in his care.

7. LAYOUT OF WORK. (1965 APROCE)

7.1 The Government will establish the control points and benchmarks indicated at the site of the work.

a. Necessary additional information relating to lines and grades will be made available to the Contractor.

7.2 From the base lines and bench marks established by the Government, the Contractor shall complete the layout
of the work and shall be responsible for al~ measurements that may be required for the execution of the work to the
location and limit marks prescribed in the specifications or on the contract drawings, subject to such modifications
as the Contracting Officer may require to meet changed conditions or as a result of necessary modifications, to the
contract work.

7.3 The Contractor shall furnish, at his own expense, such stakes, templates, platforms,equipment, tools and
materials, and all labor as may be required in laYing out any part of the work from the base lines and bench marks
established by the Government. It shall be the responsibility of the Contractor to maintain and preserve all stakes
and other marks established by the Contracting Officer until authorized to remove them, and if such marks !ire
destroyed, by the Contractor or through his negligence. prior to their authorized removal they maybe replaced by
the Contracting Officer, at his discretion, and the expense of replacement will be deducted from any amounts due or
to become due the Contractor. The Contracting Officer may require that work be suspended at any time when
location and limit marks established by the Contractor are not reasonably adequate to permit checking of the work.

8. QUANTITY SURVEYS (1968 APR.)

8.1 The Contractor shall make such surveys and computations as are necessary to determine the quantities of work
performed or placed during each period for which a progress paymentista be made. The Contractor shall also make
original and final surveys. The Government will make such computations as are necessary to determine the quantities
of work performed or finally in place. Unless waived by the Contracting Officer in each specific case, quantity
surveys made by the Contractor shall be made under the direction of a representative of the Contracting Officer.

8.2 All original field notes, computations and other records of the ~ontractor far the purposes of layout, original;
progress and final surveys shall be recorded in duplicating field books, the original pages of which shall be furnished
promptly in ring binders to the representative of the Contracting Officer at the site of the work and shall be used by
the Contracting Officer to the extent necessary in determining the proper amounts of progress and final payments.

9. DAMAGE TO WORK. (1966 MAR OCE) The responsibility for damage to any part of the permanent work
shall be as set forth in the clause of the contract entitled "Permits and Responsibilities." However, if, in the
judgment of the Contracting Officer, any part of the permanent work performed by the Contractor is damaged by
flood or earthquake, which damage is not due to the failure of the Contractor to take reasonable precautions or to
exercise sound engineering and construction practices in the conduct of the work, the. Contractor will make the
repairs as ordered by the Contracting Officer and full compensation for such repairs will be made at the applicable
contract unit or lump sum prices as fixed and established in the contract If, in the opinion of the Contracting
Officer, there are no contract unit or lump sum prices applicable to any part of such work an equifableadjustment
pursuant to Gause 3, Changes, of the contract, will be made as full compensation for the repairs of that part of the
permanent work for which there are no applicable contract unit or lump sum prices. Except as herein provided,
damage to all work (including temporary construction), utilities, materials, equipment and plant shall be repaired to
the satisfaction of the Contracting Officer at the Contractor's expense,regardless of the cause of such damage. .
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10. PERFORMANCE OF WORK BY CONTRACTOR. (1965 JAN.). The. Contractorshall perform on the site, and
with his own organization, work eqUivalent toatleast 35 percent of the total amount oLwork to be performed
under. the contract. If during thep:rogressof the worl} hereunder the. Contractor requests a reduction in such
percentage, and the Contracting Officer determines that it would b.e to the Government's a,dvantage, the percentage
of the work required to be performed by the Contractor maype reduced; provided,. written approval of such
reduction is obtained by the Contractor f~om the Contracting Officer. .,

11. CONTRACTOR QUALITY CONTROL. The Contractor shall provide and maintain an effective quality control
program that complies with General Provision 41 of the contract entitled "Contractor Inspection System."-

1tIThe Contractor shall establish a quiility cohtrolsystem toperforni sufficient inspection and tests of all items
of work, including that aLhis subcontractors, to ensureconformance to applicable specifications and drawings with
respect to the materials; workmanship, construction, finish, functional performance, and identification. This control
will be established for all construction except where the Technical Provisions of the contract provide for specific
Government control by inspections, tests or other means. The Contractor's control system will specifically include
the surveillance and tests required in the Technical Provisions of the contract specifications.

11. 2 The Contractor's quality control system is the means by which he assures himself that his construction
complies with the requirements of the contract plans and specifications. The controls shall be adequate to cover all
construction operations and should be keyed to the proposed construction sequence.

11.3 The Contractor's job supervisory staff may be used for quality control, supplemented as necessary by
additional personnel for surveillance, special technicians, or testing facilities to provide capability for the controls
required by the Technical Provisions of the specifications. Prior approval is required for facilities, equipment, and
personnel used by the Contractor in performing the specified tests

11.4 After the contract is awarded and before construction operations are started, the Contractor shall meet with
the Contracting Officer, or his representative, and discuss quality control requirements. The meeting shall develop
mutual understanding relative to details of the system, including the forms to be used for recording the quality
control operations, inspections, administration of the system, and the interrelationship of Contractor and
Government inspection.

11.5 The Contractor shall submit for approval within 14 days after the receipt of the Notice to Proceed a quality
control plan which shall include the procedures, instructions, and reports to be used. This document will include as a
minimum:

(1) The quality control organization.

(2) Number and qualifications of personnel to be used for this pUJ:Pose.

(3) Authority and responsibilities of quality control personnel.

(4) Methods of quality control including that for his subcontractor's work.

(5) Test methods including, as specified, name of qualified testing laboratory to be used.

(6) Method of documenting quality control operation, inspection, and testing.

(7) A copy of a letter of direction to the Contractor's representative responsible for the quality control,
outlining his duties and responsibilities, and signed by a responsible officer of the firm.

11.6 Urness specifically authorized in writing no construction shall be started until the Contractor's quality control
plan is approved.

11.7 All compliance inspection will be recorded on an approved form, including but not limited to the specific
items required in the Technical Sections of the specifications. This form, to include records of corrective action
taken, will be furnished to the Government as required by the Contracting Officer.

11.8 If recurring deficiencies in an item or items indicate that the quality control system is not adequate, such
corrective actions will be taken as directed by the Contracting Officer.

11.9 In the event the Contractor fails to satisfactorily perform any required inspections and tests; to submit
timely, complete, and factual reports and test data; or otherwise comply with the quality control provisions, the
Contracting Officer may provide these services from another source and all costs for providing these services will be
deducted from payments due the Contractor.

12. PROGRESS SCHEDULE.

12.1 Reference is made to the General Provision entitled "Progress Charts and Requirements for Overtime Work:'
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l2~2 Tpe Progress schedule shall provide for a uniform rate of progress throughout the entire constructionperio4.
Actual progress shall be entered on the schedule weekly. The determination .of whether or not the work is behind
schedule will be based upon a uniform rate. of production in each feature of the work. falling m9r~than5 calendar
days b(;jlj,ind the approved progress schedule iti any feature ofthe work shall constitute s\lffici(mt grounds for a
determiqation that the Contragtor has fallen behindtpe progress schedule. Failure.of the Contracting Officer to ~ct
under tpis provision shall in no way relieve the Contractor of the responsibility for completion of the work onschedule.

13. TIME EXTENSION. (1965 JAN.). Notwithstanding any other provisions of this contrllqt it is mutually
underst<>od that the time extel1sions for changes in the. work depend upon the extent, ifal\', bYwPich; the changes
cause 4elay in the completion of the various elements ofconstruction. The change order granting the time extension
mayprgyide that the contract completiondate will be extended only for those specificelements so delayed and that
the remaining contract completion dates. for all other portions of the work will not be altered and may further
provide for an equitable readjqstment of liquidated damages pursullllt to the new completion schedyle.. .

* * * * *
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3.1 Materials.

Construction and Industrial Plywood

Bolts, Hexagon and Square

Nails, Brads, Staples and Spikes:
Wire, Cut and Wrought

Nut: Square, Hexagon, Cap, Slotted,
Castle, Knurled, Welding,
and Single Ball Seat

8. Archaeological Findings During Construction
9. Public Utilities, Notices, and Restrictions

10. Public Safety
11. Personal Clothing Standards
12. Occupational Safety and Health Act (OSHA) Standards
13. Quality Control

FF-N-836D & Am-l

FF-B-575C

FF-N-105B & Am-3

PS 1-74

MM-L-751H

TT-E-529C & Am-l

TT-P-25E & Am-l

Lumber; Softwood

Enamel, Alkyd, Semi-Gloss

Primer Coating, Exterior (Undercoat
for Wood, Ready-Mixed, White and Tints)

1.2 U.s. Department of Commerce National Bureau of Standards, Product Standard.

2.1.1 One Project Sign at location design<;lted by the Contracting Officer.

2.1. 2 Warning Signs facing approaching traffic on all haul roads crossing under overhead power transmission lines.

2.1.3 Six hard hat signs at locations directed.

2.2 Bulletin Board at the Contractor's office.

2.3 Sanitary Facilities.

PART II

TECHNICAL PROVISIONS

SECTION 1 A

GENERAL REQUIREMENTS

3. CONSTRUCTION SIGNS.

2. PROJECT FACILITIES. The Contractor shall construct and/or erect the following project facilities.

2.1 Construction Signs. The signs shall be erected as soon as possible and within 15 days after commencement of
work under tlus contract.

1.1 Federal Specifications.

3.1.1 Lumber shall conform to Federal Specification MM-L-751, and shall be seasoned Douglas Fir, S4S, Grade D
or better except that posts, braces and spacers shall be construction Grade (WCLB).

3.1.2 Plywood shall conform to Product Standard PS 1, grade A-C, Group 1, exterior type.

1. Applicable Publications
2. Project Facilities
3. Construction Signs
4. Bulletin Board
5. Maintenance and Disposal of Project Facilities
6. Scrap Materials
7. Salvage Materials

1. APPLICABLE PUBLICAnONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.



3.1.3 Bolts, Nuts and Nails. Bolts shall conform to Federal Specification FF-B-575, nuts shall conform to Federal
Specification FF-N-836, and nails shall conform to Federal Specification FF-N-105.

3.1.4 Paints and Oils. Paints shall conform toFederat Specincatlons TT-P-25 for primer and TT-E-529 for finish
paint and lettering.

3.2 Construction.

3.2.1 Project and hard hat signs shall be constructed as detailed on Figures 1, lA, 2 and 3. Decals and safety signs
will be furnished by the Contracting Officer.

3.2.2 Warning Signs shall be constructed of plywood not less than 1/2 inch thick and shall be securely bolted to
the supports with the bottom of the sign face 3 feet above the ground. The sign face shall be 2 x 4 feet, all letters
shall be 4 inches in height, and the wording shall be· "WARNING: OVERHEAD TRANSMISSION LINES.".

3.3 Painting. All exposed surfaces and edges of plywood shall be given one coat of linseed oil and be wiped prior
to applying primer. All exposed surfaces of signs and support~ shall be given one coat of primer and 2 finish coats of
white paint. Except as otherwise indicated, lettering on all signs shall be black and sized as indicated.

. .

4. BULLETIN BOARD. Aweatherproof bulletinboard,approximately 36 inches :wide and 30 inches high, with
hinged glass door shall be pfovided adjacent to or mounted on the Contractor's project office. If adjacent to the
office, the bulletin board shall be securely mounted on no less than 2 posts. Bulletin board and posts shall be painted
or have other approved factory' finish. The bulletin board shall be easily accessible at all times and shall contain wage
rates, equal opportunity notice, and such other items required to be posted.

5. MAINTENANCE AND DISPOSAL OF PROJECT FACILITIES. The Contractor shall maintain the project
facilities In good condition throughout the life of the project. Upon completion of work under this contract, the
facilities covered under this section will remain the property of the Contractor and shall be removed from the site at
his expense. .

6. SCRAP MATERIAL. Materials indicated to be removed and not indicated to be salvaged, stored or reinstalled
are designated as scrap and shall become the property of the Contractor and be removed from the site of the work.
The Contractor by signing this contract hereby acknowledges that he made due allowance for value, if any, of such
scrap in the contract price.

7. SALV AGE MATERIALS. All materials andlor equipment removed and indicated to be either stored or
reinstalled are designated as salvaged materials andlor equipment. Any salvaged materials and equipment which are
excess upon completion of the work and are not indicated to be stored shall become the property of the Contractor.

8. ARCHAEOLOGICAL FINDINGS DURING CONSTRUCTION. There are no known archaeological remains at
the project site. Should any skeletons, artifacts, or -"ther archaeological remains be uncovered, the Contractor shall
suspend operations at the site of discovery and continue. operations in other areas. .The Contractor shall notify the
Project Engineer immediately of the findings. Included with the notifications shall be a brief statement to the
Contracting Officer of the location and the findings. Should the discovery site require archaeological studies
resulting in delays andlor additional work, the Contractor will be compensated by an equitable adjustment under the
General Provisions ofthe contract.

9. PUBLIC UTILITIES, NOTICES, AND RESTRICTIONS.

9.1 General. The approximate location of all railroads, pipe lines, power and communication lines, and other
utilities known to exist within the limits of the work are indicated on the drawings. The sizes, locations, and names
of owners of such utilities are given from available information, but their accuracy is not guaranteed. Except as
otherwise mdicated on the draWings, all existing utilities will be left in place and the Contractor shall conduct his
operatIOns in such a manner that the utilities will be protected from .ctamage at all times, or arrangements shall be
made by the COhtractor for their relocation at the Contractor's own expense. The Contractor shall be responsible for
any damage to utilities known to exist and shall reimburse the owners for such damage caused by his operations.

9.2 Relocation or Removal. Utilities to be relocated or removed not as part of this contract are designated "To
be Relocated hy Others" or "To be Removed by Others," respectively; Utilities shown on the plans and not so
designated will be left in place and be subject to the provisions of the clause: PROTECTION OF EXISTING
VEGFTA1'()N, STRUCTURES, UTILITIES, AND IMPROVEMENTS of the General Provisions. The Contractor
may make "rrangements with the owner for the temporary relocation and restoration of utilities not designated to
be relucated, or for additIonal work in excess of the work needed to relocate utilities designated for relocation at no
additional COST to the Government

Y.3 PttlHles Not Shown. If the Contractor encounters, withi~ the construction limits of the entire project,
utilitTes not shown on the plans and not visible as of the date of this contract and if such utilities will interfere with
constructiOn operations, he shall immediately notify the Contracting Officer in writing to enable a determination by
the ContractIng Officer as to the necessity for removal or relocation. If sl\ch utilities are left in place, removed or
relocated, as directed by the Contracting Officer, the Contractor shall be entitled to an equitable adjustment for any
addit!(mal work or delay.
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9.4 Coordination. The Contractor shall consult and cooperate with the owner of utilities that are to be relocated
or removed by others to establish a mutual performance schedule and to enable coordination of such work with the
construction work. These consultations shall be held as soon as possible after award ofthe contract or sufficiently in
advance of anticipated interference with construction operations to provide required time for the removal or
relocation of affected utilities.

9.5 Service Connections. The Contractor shall make all necessary arrangements with the applicable utility
companies for installation of meters and connection of the utilities and shall pay all costs in connection thereWith,
including all costs for service until final acceptance of the project The utility owners and their representatives are as
listed below.

City of Scottsdale
Utility Billing
3939 Civic Center Plaza
Scottsdale, Arizona 85251
Attention: Louise Henry
Telephone: 994-2463

Mountain Bell Telephone
3629 N. Wells Fargo
Scottsdale, Arizona 85251
Attention: Ev HaIl

Special Provisions Foreman
Telephone: 994-7176

Salt River Project
Transmission and Distribution Department
P.O. Box 1980
Phoenix, Arizona 85001
Attention: Ron Hunter
Telephone: 267-9161

Arizona Public Service, Station 1138
P.O. Box 21666
Phoenix, Arizona 85036
Attention: Chuck Pickrell
Telephone: 258-8711

9.6 Notices.

9.6.1 Traffic Routing. The Contractor shall notify the Contracting Officer 7 days in advance of the time work
will be started in areas requiring the rerouting of traffic, traffic lane striping, and removal of street signs. The
foregoing shall apply to progressive modifications of traffic routings within an area in which work is In progress.
Additional requirements regarding traffic are included in section: DETOURS AND TRAFFIC CONTROL
FACILITIES.

9.6.2 City Engineer, County Road Department, Police, Highway Patrol, and Fire Departments shall be notified by
the Contractor whenever a street is to be closed to traffic. If the closing is to be of long duration, a single
notification to each department on the last working day before closing will be sufficient. A single notification shall
then be made at the time the street is again opened to traffic. If the closing is to be of short duration or if different
sections of the street are to be closed at different times, notifications shall be made on a day-tO'day basis.

9.6.3 Utilities To be Relocated or Protected. The Contractor shall notify the Contracting Officer, in writing, 14
calendar days prior to starting work on any utility to be relocated or protected. On each relocation. notification
shall include dates on which the Contractor plans excavation. by-pass work, removal work and/or installation work,
as applicable.

9.6.4 The Contractor shall notify the Salt River Project and the Contracting Officer, in writing, not less than 14
days in advance of the date on which he will complete trenching, excavation, fill or rough grading, as apPlicable, at
each location where such completed work is required for temporary or permanent relocations by others. The
Contractor shall allow a period of 14 calendar days at each relocation, after which time the Contractor may resume
his operations.

9.6.5 Existing Bench Marks and R/W Markers. The Contractor shah notify the Contracting Officer, in writing, 7
days in advance of the time he proposes to remove any bench mark or right-of-way marker.

9.6.6 Optional Disposal Areas. The Contractor shall notify the Contracting Officer within 30 days after receipt
of Notice to Proceed, as to which optional disposal areas he proposes to use or whether the areas will not be used for
disposaL Should the Contractor elect to use any of the disposal areas, he shall indicate the approximate quantities of
material he proposes to place in each area. In addition to the above requirements, the Contractor shall notify the
Contracting Officer 24 hoUrs in advance of the time he proposes to start operations in the optional disposal area, and
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48 hours in advance of any work which he propos~s to do in the dispos,a1 ,areas on Saturday, Sunday or legal
holidays.

9.7 Restrictions.

9.7.1 Representatives of Other Agencies. Personnel representing owners and agencies may be present f6rvarious'
portions of the work. However, the C(mtractor will be resp~nsi,bleonly to t~e Contracting Officer.

9.8 Scheduled Relocation and Construction Contractsib. the WorkAreas.

Removal of Hayden Road street lights will be accomplished between 1 May 1978 and 1 June 1978 by the City of
Scottsdale.

Relocation of the APS and SRP 12 kv electric power line will be accomplished between 24 April 1978 and 23
June 1978. '.

Temporary relocation of 69 kv electric power line will be accomplished between 1 Apri11978 and 1 July 1978.

Water and gas line relocation and connection trenching will be accomplished between 17 April 1978 and 1 July
1978. ' '

Camelback Road detour work will commence 1 June 1978 and removal work will be complete notlater than 1
October 1978.

Low Flow Bridge construction will be accomplished at Camelback Road between 1 June 1978 and 10 November
1978, and at Indian School Road between 25 April 1978 and 1 October 1978.

Construction of the future shower and locker facility will commence 1 August 1978. Construction will be
accomplished by separate contract

10. PUBLIC SAFETY. Attention is invited to the general provision: PERMITS AND RESPONSIBILITIES. The·
Contractor shall provide temporary fencing, barricades, and/or guards, as required, to provide protection in the
interest of pUblic safety. Whenever the Contractor's operations create a condition hazardous to the public, he shall
furnish at his own expense and without cost to the. Government, such flagmen and' guards as are' necessary to give
adequate warning to the public of any dangerous conditions to be encountered and he shall furnish, erect, or
maintain such fences, barricades, lights, signs and other devices as are necessary to prevent accidents and ,avoid
damage or iniury to the public. Flagmen and guards, while on duty and assigned to give warning and safety devices
shall conform to applicable city, county, and state requirements. Should the Contractor appear to be neglectful or
negligent in furnishing adequate warning and protection measures, the Contracting Officer may direct attention to
the existence of a hazard and the necessary warning and protective measures shall be furnished and installed by the
Contractor without additional cost to the Government Should the Contracting Officer point out the inadequacy of
warning' and protective measureS,such action of the Contracting Officer sha:ll not relieve the Contractor from any
responsibility for public safety or abrogate hisobligation.to furnish and pay for those devi<::es. The installation of
any general illumination shall not relieve the Contractor of his responsibility for furnishing and lUaintainingany
protective facility. '

11. PERSONAL CLOTHING STANDARDS.

11.1 Each employee shall be required to wear Clothing suitable for the weather and job conditions of the work. At
a minimum, the following personal clothing requirements shall be en~orced;

11. 1. 1 Shortsleeve shirts.

1L 1.2 Long trousers.

11.1.3 Leather work shoes or other appropriate protective shoes or boots. Canvas shoes, tennis or deck shoes are
not acceptable.

12. OCCUPATION SAFETY AND HEALTHACT(OSHA)'STAN])ARDS. The OCCUPATIONAL SAFETY and
HEALTH ACT (OSHA) STANDARDS for CONSTRUCTION (Title 29; Code of Federal RegUlations Part 1926 as
revised from time to time) and the Corps of Engineers General Safety Requirements Manual EM 385-1-1, are both
applicable to this contract. The most stringent requirement of the two standards will be applicable.

13. QUALITY CONTROL The Contractor shallinspect the work of his own forces and the work of all
subcontractors for compliance with the contract requirements and record the results of the inspections. Legible
copies of the daily inspection reports shall be maintained by the Contractor at the project site at all times and the
original copies of the "Construction Quality Control Report" shall be delivere,d to the Contracting Officer on .the
work day following the date'of the report. ' ,
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13.1 Control of on-site construction. The Contractor's control shall include three phases of inspection for all
definable features of work, as follows:

13.1.1 Preparatory inspection shall be performed prior to beginning any work on any definable feature of work. It
shall include a review of contract requirements; a check to assure that all materials and/or equipment have been
tested, submitted, and approved; a Check to assure that provisions have been made to provide required control
testing; examination of the work are.a to ascertain that all preliminary work has been completed; and a physical
examination of material and equipment to assure that they conform to approved shop drawings or submittal data
and that all material and/or equipment are on hand.

13.1.2 Initial inspection shall be performed as soon as work begins on a representative portion of the particular
feature of work and shall include examination of the quality of workmanship as well as a review of control testing
for compliance with contract requirements.

13.1.3 Follow-up inspections shall be performed daily to assure continuing compliance with cOntract
requirements, including control testing, until completion of the particular feature of work.

13.2 The specified reports must be factual records of the Contractor's daily quality control activities and resultin!
actions. As such, they shall stress as major components of the report, the following:

(a) Phase(s) of construction underway during the time frame of the report. (i.e. earthwork, concrete worle,
structural steel erection, etc.)

(b) Phase (preparatory, initial, or follow-up), and locations of inspections and/or check tests that were made.

(c I Results of inspection, including nature of deficiencies observed and corrective actions taken or to be
taken. if no inspections are listed on the report, it must be assumed that no inspections were made and that CQC is
not betng implemented. .

td) Report of tests performed, including those specified, with the results of the tests, including failures and
remedial action to be taken. Test results, including all computations should be attached to the report form. Where
test results cannot be completed by the time the report is submitted, a notation should be made that the test was
performed and the approximate date test results will be available. Delayed test results shOUld be submitted with the
report form on the date received.

(e) Monitoring of materials and equipment upon arrival at the jobsite and prior to incorporation into the
work for compliance with submittal approvals, damage and proper storage.

If) Offsite surveillance activities.

(g) Job safety.

13.3 The report must contain a record of inspections and tests for all work accomplished subsequent to the
previous report. Separate reports in different phases of the work may be submitted by the responsible CQC
inspectors or they may be combined into one consolidated report if all CQC activities and results are covered and the
responsible CQC inspectors are identified.

13.4 In all cases, the report or reports must be verified and signed by the one person delegated this responsibility
by the Contractor. The verification should contain the statement that all supplies and materials incorporated in the
work are in compliance with the terms of the contract except as noted.

*****
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3. EXCAVATION.

22. Fencing
23. Potable Water System
24. Irrigation System
25. Irrigation,System Pump Station
26. SanitarySewers
27. Gravel and Decomposed Surfacing
28. Turf
29. Planting
30. Tot Lot Sand Fill and Boulders
31. 'Landscape Boulders
32. Tennis, Croquet, Volleyball and HorseShoe Courts
33. Multipurpose (Baseball) Fields
34. Bike Racks
35. Signs and Graphics
36. Prefabricated Metal Building
37. Ramadas
38. Park ControlBuilding
39. Visitor Center
40. Exterior Electrical and Lighting
41. Handball, Basketball and Shuffleboard Courts and

Lighting and Concrete Patch
42. Tot Lot Equipment, Kiosks, and Park Control

Building Lockers
43. Greenbelt Trail System

1. Diversion and Control of Water
2. Site Preparation
3. Excavation
4. Fill
5. Remove Existing Pavement ' . ,
6. Remove EXisting Concrete Curb Return, Curb

and Gutter
7. Subgrade Preparation
8. Aggregate Base (ABC)
9. Asphalt Concrete Pavement

10. Driveway Entrances and Sidewalk Ramps at,
Hayden Road Curb Returns

11. Pedestrian Underpass
12. Concrete Curbs
13. Detours and Traffic Control
14. Pavement Markings . '
15. Storm Drllin Modification and Storm Drains
16. Grouted Riprap (Stone) Protection '
17. Waste Water Stream
18. Concrete Paving for Walks, Promenade, Plazas,

Picnic Areas and Ramadas
19. Masonry Retaining Walls
20. Cheek Wall and Seat Wall
21. Bollards and Chllin

3.2.2 Unsuitable Soils. No separate payment will be made for the excavation and disposal of unsuitable soils.
When such excavation is directed, payment therefore will be included in the applicable contract price for the items
of work under which the unsuitable soils are encountered. When there is no applicable contract item an adjustment
will be made.

1. DIVERSION AND CONTROL OF WATER. Payment for Diversion and Control of Water will be made at the
applicable contract price, which payment shall constitute full compensation for diversion and control of water,
complete.

2. SITE PREPARATION. Payment for Site Preparation will be made at the applicable contract price, which
payment shall constitute full compensation for site preparation, including clearing, grubbing and disposal of removed
materials, complete.

SECTION lB

MEASUREMENT ANDPAYMENT

3.1 Measurement. A survey of the site Shall be made prior to commencement of work and an measurement will
be based on this survey without regard to any changes in the site that may occur during the prosecution of the work.
Measurement for excavation will be made between the excavation lines and grades indicated or staked in the field
and the ground surfaces as indicated by the survey specified above. The temporary Slopes as excavated may vary
from these indicated pr staked, depending on the materials excavated and methods used in performing the work, but
such alterations will not change the measurement for payment from the original lines liS specified herein. Quantities
will be computed by the average end area method and the planimeter will be considered a precise insttrument for
measuring plotted cross sections. All excavation outside of excavation lines indicated will be considered as being for
the convenience of the Contractor and will not be measured for payment.

3.2 Payment.

3.2.1 Payment for Excavation will be made at the applicable contract price, which payment shall constitute full
compensation for excavation and disposal of excavated materials.

3.2.3 Excavation for Structures. No separate payment will be made for excavation for structures. All costs
therefore shall be included inthe applicable contract prices for the items to which the work applies.

3.2.4 Trenches. No separate payment will be made for excavation of utility and pipe trenches. All costs in
connection therewith shall be included in the applicable contract prices for the items to which the work applies.

3.2.5 Payment for Stripping Lake Borrow Area will be made at the applicable contract price, which payment shall
constitute fUll compensation for stripping the lake borrow area, including stockpiling material suitable for topsoil,
complete.
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4. FILL

4.1 Measurement for FiH will be made between the excavation and structure lines and the fill limit lines, or'
between the ground lines and fiU linesindicated orstaked in the field. Quantities will be computed in cubic yards by
the average end area method and the planimeter will be considered a precise instrument for measuring plotted cross:
sections.

4.2 Payment.

4.2.1 Payment for Fill will be made at the applicable contract price, which payment shall con~titute ftill
compensation for placing and compacting fills, including tops.oil, complete.

4.2.2 Fill for Structures. No separate payment will be made for fill or ba<.:kfill aboot structlu;e~Allsuch costs
shall be included' in the applicable contract pricesfottheitems to which the work applies.

4.2.3 Lake Lining Fill. Payment for lake lining fill will be made at the applicable contract price,. which payment
shall constitute fun compensation for obtaining placing and compacting the lake lin.ing fill. .

4.2.4 Trenches. No separate payment will be made for backfilling for utility and pipelines. All costs in
conneetiQn therewith shall be includedin the contract price for the items to which the work applies•.'

4.2.5 Subgrade PreparatiQn. No separate payment will be made for subgrade preparation and: all costs in
connection therewith shall be included in the contract prices for the items to which'the work applies.

5. REMOVE EXISTlNG PAVEMENT. . Payment for Remove EXisting Pavement will be made at the applicable
contract price, which paYment shall constitute full: compensation for removing and disposal ofexisting bituminous
pavement materials, complete.

6. REMOVE EXISTlNG CONCRETE CURB RETURN, CURB AND GUTTER. Payment for Remove Ex.isting
Concrete' Curb Return, Curb and. Gutter will. be made at the applicable contract price,. which payment shall
constitute full compensation for removing and disposal of existing concrete curb returns, cur.b and gutter materials,
complete.

7. SUUGRADE PREPARA1'lON.

7. I Measurement of Subgrade Preparation will be made to the nearest square yard for the actual area of subgrade
preparation within the lines indicated. .

7.2 Payment for Subgrade Preparation wiIlbe made at the applicable contract prices, which payments shall
constitute full compensation for road and parking lot subgrade preparation, complete.

8. AGGREGATE BASE (ABC).

8•.1 Measurement of Agregate Base will be made to the nearest cubic yard of material· acceptably placed within the
lines indicated; ., .

8.2 Payment for Aggregate jJase will be made at the applicable contract prices, which paymentsshaU constitilte
full compensation for obtaining and pla.cing aggrega.te basemateri'lll, complete.

9. ASPHALT CONCRETEPAVEMENT.

9.1 Measurement. The unit of measurement for the asphalt concrete pavement wiH be the ton (2,000 Ibs.). The
Contractor shall weigh each load on a certified platform scale and shaH furnish the Contracting Officer with
duplicate Weighmasters' Certificates shoWing the. actual net weights. One' tiCket shall be fumished to the plant
inspec tor and one ticket to the inspector at the constructIon site. The hitunrinous mixture shall ,be weighed after
mixmg and no deduction will be made for the weight of bituminous material incorporated therein. Asphalt concrete
used for convenience of the Contractor will not be meas,med for payment.

9.2 Payment for Asphalt Concrete Pavement will be made at the applicable contract prices,.. which paYments shall
constitute full compensation for asphalt concrete pavement materials and placement, including prime and tack coat,
complete~

10•. DRI:VEWAY ENTRANCES AND SIDEWALK RAMPS AT HAYDEN ROAD CURB RETURNS•. Payment
for Driveway Entrances and Sidewalk Ramps· will be made at the applicable contract prices, which payments shall
constitute full compensation for driveway entrances and sidewalk ramps including subgradeprepar.ation, complete.

11. PEDESTRIAN UNDERPASS. Payment for Pedestrian Underpass will be made at the applicable contract
price, which payment shall constitute fUll compensation for the pedestrian underpass, including grating and

,guardrail, complete. No payment will be made forelectricallighting. ,
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12. CONCRETE CURBS. Payment for Concrete Curbs will be made at the applicable contract prices, which
payments shall constitute full compensation for the various types ofcotlcrete curbs, including subgrllde preparation,
complete.

13. DETOURS AND TRAFFIC CONTROL Payment for Detours and Traffic Control will be made at the
applicable contract price, which payment shall constitute full compensation for detounl .and traffic contrOl,
including flagmen, temporary signals, barricading and .police officers,complete. .. .

14. PAVEMENT MARKINGS. Payment for Pavement Markings will be made at the applicable contract priceiil,
which payments shall constitute full compensation for pavement marking, including curb marking, complete. No
payment will be made for pavement marking of courts and playing surfaces.

15. STORM DRAIN MODIFICATION AND STORM DRAINS. Payment for Storm Drain Modification and
Storm Drains will be made at the applicable contract prices, which payments shall constitute full compensation for
the various storm drains and modification. including excavation, trenching, fill, backfill, catch basins, headwalls,
effluent aprons, standpipe, side drains and pipe penetration through lake lining, complete.

16. GROUTED RIPRAP (STONE) PROTECTION. Payment for Grouted Riprap Protection will be made at the
applicable contract price, which payment shall constitute full compensation for grouted riprap (stone) protection,
including stone and grout work and subgrade preparation, complete.

17. WASTE WATER STREAM. Payment for Waste Water Stream will be made at the applicable contract price,
which payment shall constitute full compensation for waste water stream, including concrete work and subgrade
preparation, complete.

18. CONCRETE PAVING FOR WALKS, PROMENADE, PLAZAS, PICNIC AREAS AND RAMADAS.
Payment for Concrete Paving will be made at the applicable contract price, which payment shall constitute full
compensation for concrete paving, including concrete work and subgrade preparation for walks, steps, ramps,
promenade, plazas, picnic areas and ramadas, complete. No payment will be made for courts or playing surfaces,
ramada structure and additive items.

19. MASONRY RETAINING WALLS. Payment for Masonry Retaining Walls will be made at the applicable
contract price, which payment shall constitute full compensation for the various sizes and types of masonry
retaining walls, including concrete footings, excavation, fill and backfill, complete.

20. CHEEK WALL AND SEAT WALL. Payment for Cheek Wall and Seat Wall will be made at the applicable
contract prices, which payments shall constitute full compensation for cheek and seat walls, including concrete
footings, excavation, fill and backfill, complete.

21. BOLLARDS AND CHAIN. Payment for Bollards and Chain will be made at the applicable contract price,
which payment shall constitute full compensation for fabrication and installation of bollards and chain, complete.

22. FENCING. Payment for Fencing will be made at the applicable contract price, which payment shall
constitute full compensation for furnishing and installing chain link fencing materials, including swing, sliding and
roto gates and post setting, complete.

23. POTABLE WATER SYSTEM. Payment for Potable Water System will be made at the applicable contract
price, which payment shall constitute full compensation for furnishing and installing potable water system materials,
including connection to existing water mains, piping, fire hydrant, fire hose risers, excavation, trenching, fills and
backfill, drinking fountains and dry wells, complete.

24. IRRIGATION SYSTEM. Payment for Irrigation System will be made at the applicable contract price, which
payment shall constitute full compensation for furnishing and installing irrigation system materials, including piping
to the pressure tank coupling, valving, heads, controllers, supports and mounting, excavation, trenching, electrical
and control wiring to the point of connection with the electrical distribution, complete.

25. IRRIGATION SYSTEM PUMP STATION. Payment for Irrigation System Pump Station will be made at the
applicable contract price, which payment shall constitute full compensation for furnishing and installing the
irrigation system pump station materials and equipment including excavation, trenching, fill, backfJ1l, concrete work,
pressure tank, compressor, pump, pump controls, suction and discharge piping, pump inlet structure, and inlet,
complete. No payment will be made furnishing and installing the irrigation controllers, electrical distribution center,
transformer. pads, conduit, gravel filled trench, and pressure tank discharge piping and fencing materials.

26. SANITARY SEWERS. Payment for Sanitary Sewers will be made at the applicable contract price, which
payment shall constitute full compensation for furnishing and installing sanitary sewer materials, including
connection to existing sewers, adjust top of existing manholes, manhole, cleanouts, excavation, trenching, fill,
backfill and concrete encasement, complete.
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41. HANDBALL, BASKETBALL AND SHUFFLEBOARD COURTS AND LlGHTINGAND CONCRETE PATH.
Payment for Handball,Basketbal1 and Shuffleboard Courts and Lighting and Concrete Path will be made at the
applicable contract prices, which payments shall constitute full compensation for furnishing and installing handball,
basketball and shuffleboard courts and concrete path materials, inc1udingsubgrade preparation, playing surfaces,
backstops, posts, excavation and backfill concrete work, court markings 'and electric lighting for icourts,complete.

36. PREFABRICATED METAL BUILDING. Payment for Prefabricated Metal Building will 'be .made ·at the
applicable contract price, which payment shall constitute fuUcompensation for furnishing and installing the
prefabricated metal huilding, including concrete work and foundation preparation, complete. . '.

37. RAMADAS. Payment fOT Ramadas will be made at the applicable contract price, which payment shall
constitute full compensation for furnishing and installing ramada materials, including '0oncrete footings, excavation
and backfill, complete. No paym.entwill be made for concrete pavement or masonry walls.

38. PARK CONTROL BUILDING•. Payment for Park Control Building will be made at the applicable contract
price, which payment shall constitute full compensation for the park control building, inCluding electrical work and
utilities to a point 5 feet outside of building wall line, complete. No payment will be made for additiveitems.

39. VISITOR CENTER. Payment for Visitor Center will be made at the applicable contract price, which
payment shall constitute full compensation for the visitors center building, including electrical workan.d utilities to a
point 5 feet outside of building wall line, complete. . ,

27. GRAVEL AND DECOMPOSED SURFACING. Payment for Gravel and Decomposed Granite Surfacing will
.be made at the applicable contract price, which payment$aUconstitute full .compensation for gravel and·
decomposed granite surfacing, includingobtaimng and placing materials and .subgrade preparatioR, complete.

28. TURF. Payment for TurfwilI be made at the applicable contract price, which payment shall co.mtitute ·full
compenscation for furnishing andins,talHng turfmaterials, including establishment and maintenance. .. '.'

29. PLANTING. Payment forPlant~gWillbe'niade.at. the applicalJlecontractprice;whi;chp'tymentshall
constitute full compensation for furnishing and installing plant materials, incLuding trees,. shrubs, ',TOundcoyen or
vines, establishment:and maintenance. .
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30. TOT LOT SAND FILL AND BOULDERS. ·Paym.entfor Tot LotSandFill and Boulders wfll'be madeaUhc
applicable contract price, .whi6h payment shall constitute full. compensation forobtainin~andplacing sand fill lInd
boulder materials, including· subgradeprep'aration, complete; No paymentwiU be made for tol lotequip:ment,
concrete curb or p.avement.

31. LANDSCAPE BOULDERS. Payment for· Landscape Boulders will be made at the ,applicable ,contract:price,
which paYment shall constitute full compensation for obtaining and placing landscape boulders, including
excavation, fill and, backfi1l, .complete.

32. TENNIS, CROQPET, VOLLEYBALL AND HORSESHOE COURTS. Payment for Tennis, Croquet,
Volleyba'lland Horseshoe Courtswill be made at the applicable contract prices, which payments shall constitute full
compe'llSation for furnishing and installing tennis, croquet, volleyball and horseshoe court materials, including
subgrad.e preparation playing surfaces, nets,backstops, stakes, .posts, concrete footings ann court markings,
complete. No payment WI11 be made for concrete or masonrY walls, (curbs, walks, ramps or steps and fencing.

33. MULTIPURPOSE (BASEBALL) FIELDS. Payment for Multipurpose (Basehall) Fields will be made at the
applicable contract price, which payment shall constitute full c.ompensationfor finish grading and layout of the
multipurpose (baseball) fields, including home plate and base line layout and pitchingmound,complete. No
payment will be made fOT turf.

34. BIKE RACKS. Payment for Bike Racks will be made at the applicable contract price, which payment shall
constitu,te full compensation for the fabncation andinstallation of bike racks, .complete•.

35. SIGNS AND GRAPHICS. Payment for Signs and Graphics will be made at the applicable contract'price,
which payment shall constitute full compensation for furnishing and installing signs and graphics, including ceramic
concrete and masonry work, complete. .

40. EXTERIOR ELECTRICAL AND LIGHTING•. Payment for Exterior Electrical and l;ighting will he made at
the applicable contract price, which payment shall constitute fulIcompensation for exterior ::electricalandlighting
work, including transformers, switchboards and distribution centers, concrete pads, gravel filled trenches,
undergroundconduitorduct,service pedestals, lighting for'sIgns, pedestrial tunnel, parking lots,courts, tot lot,
mul tipurpose (baseball) fields, standards or poles, concrete work, excavation, backfill,andappgrtenant worlc,
complete. No payment will be made for electrical or lighting work attached to the visitor center or park control
buildings or required for additive items.



42. TOT LOT EQUIPMENT, KIOSKS, AND PARK CONTROL BUILDING LOCKERS. Payment for Tot Lot
Equipment, Kiosks, and Park Control Building Lockers will be made at the applicable contract price, which payment
shall constitute full compensation for furnishing and installing the tot lot equipment, kiosks, and park control
building lockers, complete.

43. GREENBELT TRAIL SYSTEM. Payment for the Greenbelt Trail System :will be made at the applicable
contract price, which payment shall constitute full compensation for the greenbelt trail system including earthwork,
subgrade preparation, and concrete work, complete.

*****
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7. PROTECTION OF LAND RESOURCES.

Protection of Water Resources
Protection of Fish and Wildife
Disposal of Cleared and Grubbed Material

and Other Debris
Dust Control
Maintenance of Pollution Control Facilities

During Construction

9.10:
11.

12.
13.

1. Scope
2. Reference
3. General
4. Notification
5. Subcontractors
6. Implementation
7. Protection of Land Resources
8. Recordingand Preserving Historical and

ArCheological Finds

1. SCOPE. This section covers 'the furnishing of all labor, materials and equipment and perfor.ming all work
required for the protection of the environment during construction operations except for those measures set forth in
other Technical Provisions of these specifications.

7.1 General. The land resources within the project boundaries and outside the limits of permanent work
performed under this contract shall be preserved in their present condition or be restored to Ii condition after
completion of construction that will appear to be natural and not detract from the appearance of the project. The
ContraCtor shall confine his construction activities to areas defined by the plans or specifications. The following
additional requirements are intended to supplement the requirements of General Provisions 49,50, and 53.

7.2 Preventio~'of Landscape Defacement. Except in areas indicated on the plans or specified to be cleared, the
Contractor shall not deface, injure, or destroy trees or shrubs, nor remove or cut them without the authority of the
Contracting Officer. Ropes, cables, or guys shall not be fastened to or attached to any existing nearby trees for
anchorages unless specifically authorized. Where such special emergency use is permitted, it shall be performed in
such a manner as to avoid damage to the trees. The Contractor shall in any event be responsible for any damage
resulting from such use. Where the possibility exists. that trees may be defaced, bruised, injured, or otherwise
damaged by the Contractor's equipment or operations, the Contractor shall adequately protect such trees. Stone,

2. REFERENCE. "Standard· Methods for the Examination of Water, Sewage, and Industrial Wastes," Thirteenth
Edition, 1971, published by American Public Health Association, 1015 Eighteenth Street, N.W., Washington,
D.C. 20036.

3. GENERAL. For the purpose of this specification, environment protection is defined as the retention of the
environment in its natural state to the greatest possible extent during project construction and to enhance the
natural appearance in its final condition. Environment protection requires consideration of air, water, lUld land, and
involves noise, solid waste-management and management of radiant energy and radioactive materials, as well as other
pollutants. In order to prevent, and to provide for abatement and control of, any envirollmental pollution arising
from the construction activities in the performance of this contract, the Contractor and his subcontractors shall
comply with all applicable Federal, State, and local laws and regulations concerning environmental pollution control
and abatement.

SECTION 10
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4.,NOTIFICATlON. The Contracting Officer will notify the Contractor in writing of any noncompliance with
the. aforementioned Federal, State, or local laws or regulations. Such notice, when delivered to the Contractor or his
authorized representative at the site of the work, shall be deemed sufficient for the purpose. The Contractor shall,
after receipt of such notice, immediately inform the Contracting Officer of proposed corrective action and take such
action as may be approved. If the Contractor fails or refuses to comply promptly, the Contracting Officer may issue
an order stopping all or part of the work until satisfactory corrective action has been taken. No part of the time lost
due to any such stop orders shall be made the subject of a claim for extension of time or for excess costs or damages

. by the Contractor.

5. SUBCONTRACTORS. Compliance with the provisions of this section by subcontractors will be the
responsibility of the Contractor.

6. :IMPLEMENTATION. Prior to commencement of the work the Contractorwill:

.( 1) submit in writirlg his'proposals for implementing this section for environment protection;

(2) meet with representatives of" the Contracting Officer to develop mutual understandings relative to
compliance with this provision and administration of the environment protection program.

Approval of the Contractor's plan for environment protection will not relieve the Contractor of his responsibility for
adequate and continuing control of pollutants.

•



earth or other material that is displaced into uncleared areas shall be removed. Monuments and markers shall be
protected before construction operations commeI1ce. A, p,reconstructiqn survey including photo!1'apm shall be
accomplished by the Contractor and a report of'survey 'fumishedwhen required by the Contracting Officer.

7.3 Restoration of Landscape Damage. Any trees, shiu6s; or other landscape features scarred or damaged by the
Contractors equipment or operations shall ,be ,restore,d to a condition satisfactory to the Contracting Officer.
Restoration of scarred and damaged trees, shrubs, and other landscape features shall be performed in anaPPl:Oved
manner by experienced workmen. It~ms datnagecl beyond restoration shall be removed and disposed of under
requirements of clearing and grUbbing. Trees a:nd'shrubs that are to be removed because of damalc s1J.aU ber;eplaced
at the Contractor's expense by maturee, acceptably grown, trees of the same species or a species approved by the
Contracting Officer.. The;size and quality of all replacements shall also be approved by the Contracting Ofj:icer.

7.4 Location of Camp Sites, Storage, and Housing Facilities. Contractor's~amPS, stOtl;lge,and other construction
buildings, located on Government property, which is required in the performance of the work, shall be located upon
cleared portions of the jobsite or areas to be cleared, and shall require written approval of the Contracting Officer.
Tht; preservation of the, landscape, ,shall be, an imperative consideratio~ in the, selection of all sites and in the
construction bf buildings~ Plans showing campsites, storage, and ,housing facilities shall be sUbmitte,d for approval of
the Contracting Officer. Where buildings or tent platforms are constI'llcted on sidehills, the Contracting Officer may
require cribbing to be used to obtain level foundations. Benching or leveling of earth maybe permitted, depending
on the location ()f the proposed facility.

7.5 Temporary' Excavation and Embankments. If the Contractor proposes to construct temporary' roads Or
embankments and excavations for plant and/or work areas, he shall submit the foHowing for approval prior to
scheduled start of such temporary work.

7.5.1 A layout of all temporary roads, excavation~ and embankments to be constructed within the w'ork area.

7.5.2 Alandscaping plan showing the proposed restoration of the area. The plan shall provide forthe obliteration
of, constructkm scars as such' and, Shall proVide for a reasonably natllral appearing final condition'of the area. No
unauthorized road construction, excavation or embankment construction (including borrow anddisposal areas}will
be permitted. ' ,

7.6 Post-C~>nstruction Cleanup or Obliteration. The Contractor, shall obliterate all signs of temp()rary;
constrUdionfacilities such as haul roadS, work areas, structures,' foundations of temporary structures orstockpiles
of excess' or waste materials,' as directed by the Contracting Officer. The area will be restored to near natum
conditions.which will'. I>e~!J1it the growth of ve~etation thereon. Except in specific cases, rest(lration tooriiW;al
contours Will not be requued, however, all restored areas shall be smoothly and evenly dressed and'sloped t9 dram.

B. RECORDING AND PRESERVING'HISTORICAL AND ARCHEOLOGICAL FINDS. All items having'lulY
apparent historical or archeological interest which are discovered in the course of any construction activities'Shall be
carefully preserved. The Contractor shall leave the archeological find undisturbed and shall immediately report the
find to the Con~ractingOfficerso that the proper authorities may be notified.

9. PROTECTION OF WATER RESOURCES.

9.1 General. The Contractor shall not pollute streams, lakes, water courses, or reservoirs with fuels, oils,
bitumens, calcium, c,hloride, acids, insecticides, herbicides, or other harmful materials. The Contractor.shall
investigate and comply 'with all applicable Federal, State, county, and mUnicipal laws concerning pollution of rivers
and streams.

9.2 Erosion Control. Prior to any major construction the Contractor shall submit a plan for approval of the
Contracting Officershowing his scheme for controIlingt;rosion and disposing of wastes.

9.2.1 Surface drainage from cuts and fills within the construction limits, whether or not completed, 'and fiom
borrow and waste disposal areas, shall, if turbidity producing materials are present, be held in suitable sedimentation
ponds or shall be graded to control erosion Within acceptable limits. Temporary erosion and sediment control
measur~s such as berms,dikes, dr;rins, immediate seeding of cut and fill slopes, or sedimentation basins, if required
to meet the abovestat1dards, shall~e provided and maintained until permilllent drainage and erosion control
facilities are completed and operative~ The area of bare soil exposed at anyone time by cpnstruction operations
should beheld to a mimmum. Stream crossings by fording with equipment shall be limited to control turbidity: Any
temporary culverts or bridge structures shall be removedup6n completion of the project. FilIsand waste areas shall
be constructed by selective placement toeUminate silts or clays on the surface that will erode and contaminate
adjacent streams.

9.3 Spillages. Special measures shall be,' taken to prevent che:irlicals, •fuels, oils, greases, bitumi~ous 'materials,
waste washings, herbicides and insecticides,and concrete drainage from entering public waters. '

9.4 Washing and C~ring Water. Water used in e~b3.nkmentmatetialprocessing,aggregate processing, concrete
curing, foundation and conciete lift cleanup, and .other waste waters shall not be allowed to reenter the watercourse
ifa significant increase in the turbidity of the water course will result therefrom. The Contractor shall remove from
within the cofferdam all wash, curing and waste waters derived from sources either within or outside the cofferdam.
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9.5 Disposal. Disposal of any materials, wastes, effluents, trash, garbage, oil, grease, chemicals, etc., in areas
adjacent to streams shall not be permitted. Hany waste material is dumped in unauthorized areas, the Contractor
shall remove the material and restore the area to the original condition before being disturbed. If necessary,
contaminated ground shall be excavated, disposed of as directed by the Contracting Officer, and replaced with
suitable fill material, compacted and finished with topsoil and planted as required to reestablish vegetation.

10. PROTECTION OF FISH AND WILDLIFE. The Contractor shall at all times perform all work and take such
steps required to minimize interference with or disturbance to fish and wildlife (refere to specific species as
required). The Contractor will not be permitted to alter waterflows or otherwise disturb" native habitat adjacent to
the proj ect area which, in the opinion of the Contracting Officer, are critical to fish or wildlife.

11. DISPOSAL OF CLEARED AND GRUBBED MATERIAL AND OTHER DEBRIS.

11.1 General. All debris resul ting from construction operations on this contract shall be disposed of by removal
from the site.

11.2 Removal. The Contractor shall remove all debris resulting from contract operations from the site of the
work. Such disposal shall comply with all applicable Federal, State, and local laws. The Contractor may, at his
option, retain for his own use or diposal by sale or otherwise any such materials of value. The Government assumes
no responsibility for the protection or safekeeping of any materials retained by the Contractor. Such materials shall
be removed from the site of the work before the date of completion of the work under these specifications.

12. DUST CONTROL. The Contractor will be required to maintain all excavations, embankments, stockpiles,
haul roads, permanent access roads, plant sites, waste areas, borrow areas, and all other work areas within or without
the project boundaries free from dust which would cause a hazard or nuisance to others. Approved temporary
methods of stabilization consisting of sprinkling, chemical treatment, light bituminoUs treatment or similar methods
will be permitted to control dust. Sprinkling, to be approved, must be repeated at such intervals as to keep all parts
of the disturbed area at least damp at all times, and the Contractor must have sufficient competent equipment on
the job to accomplish this if sprinkling is used. Dust control shall be performed as the work proceeds and Whenever a
dust nuisance or hazard occurs. No separate or direct payment will be made for dust control and the cost thereof
shall be considered incidental to and included in the contract prices for excavation and embankments.

13. MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION. During the life of
this contract, .the Contractor shall maintain all facilities constructed for pollution control under this contract as long
as the operations creating the particular pollutant are being carried out or until the material concerned has become
stabilized to the extent that pollution is no longer being created. During the construction period the Contractor
should conduct frequent. training periods on environment protection. The curricula should include methods of
detecting and avoiding pollution; familiarity with pollution standards, both statutory and contractual; and
installation and care of vegetative covers, plants and other facilties to prevent and correct environmental pollution.

*****
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SECTION 2A

DIVERSION AND CONTROL OF WATER

1. REQUIREMENT.

1.1 General. All permanent construction shall be carried on in areas free from water. Water in varying quantities
may be flowing in the channel during the entire period of construction. Runoff from the watersheds is rapid and,
during periods of rain, intermittent freshets may be expected. The responsibility of the Contractor for protection of
work against water flows is specified in paragraph: DAMAGE TO WORK of the SPECIAL PROVISIONS. At all
locations where construction work is at a lower elevation than the elevation of the stream or ground water at the
time of doing the work, suitable cofferdams or dikes, if necessary, shall be constructed, the construction area shall
be dewatered prior to commencement of the work, and all subgrades, whether for earth fill, filter, stone, or
concrete, shall be kept drained and free of water throughout the working period. Within 10 days after award of
contract, the Contractor shall submit plans showing the methods he proposes to use to dewater each working area
and control the water from rain, sheet flow and other surface water. The plans shall show the scheme of operations
and a complete layout of drainage pipes, pumps, diversion channels, cofferdams, etc. The plans shall also take into
consideration the following specific requirements.

1.2 By-Pass Capacities.

1.2.1 General. The Contractor shall provide for diversion of channel flows as hereinafter specified. The channel
. flows will include water originating upstream of the work, water from side drains and channels adjacent to the
worksite and will be in addition to any and all ground water originating within the work. Surface flows in excess of
250 cfs will be regarded as flood flows.

1.3 Drainage Ditches. The location and depth of any drainage ditches shall be subject to approval of the
Contracting Officer. Special precautions shall be taken to avoid impairing the permanent subgrade, and any
excavation below invert subgrade shall be refilled with compacted fill in accordance with section: EARTHWORK at
no additional cost to the Government.

* * * * *
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2.2 ' American National Standards Institute, Inc. (ANSI) Standards.

2.3 ' American Society fotTesting and Materials (ASTM) Standards.

Pipe, Cast Gray and Ductile Iron,
Pressure (for Water and Other liquids)

Valve, Angle, Check, and Globe, Bronze
(125,150 and 200 Pound, Threaded End,
Flange Ends, Solder Ends, and Brazed
End for Land Use)

Valve, Gate, Bronze (125, 150 and 200
Pound, Threaded Ends, Flanged Ends,
Solder End, and Brazed Ends, for Land Use)

Cement-Mortar lining for Cast-Ironand
Ductile-Iron Pipe and Fittings for Water

Cast-Iron Pipe Centrifugally Cast in
Metal Molds, fOf Water or Other liquids

Cast-Iron Pipe Centrifugally cast in
Sand-lined Molds, for Water or Other liquids

Gray-Iron and Ductile-Iron Fittings,
2 in. through 48 in. for Water and
Other liquids .

Rubber Gasket Joints for Cast-Iron
and Ductile-Iron Pressure Pipe and Fittings

Ductile-Iron Pipe, Centrifugally cast
in Metal Molds or Sand-lined Molds,
for Water or Other Liquids

Cast Iron Pipe Flanges and Flanged
Fittings 25, 125,250 and 800 lb.

Malleable-Iron Threaded FittiIlgs, 150 and 300 lb.
Cast Copper AlloY Fittings for Flared Copper Tubes

Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless
Steel Pipe for Ordinary Uses

Seamless Copper Water Tube
Impact Resistance of Plastics and

Electrical Insulating Materials
Tensile Properties of Plastics
DeflectionTemperature of Plastics

Under Flexural Load
Specific Gravity and Density of Plastics
by Displacement

Rigid Poly(Vinyl Chloride) Compounds and
Chlorinated Poly(Vinyl Chloride) Compounds

Poly (Vinyl Chloride) (PVC) ,Plastic
Pipe, Schedules 40, 80, and 120

Rubber Rfugs for Asbestos-Cement Pipe

5. Installation
6. Hydrostatic Tests
7. Disinfection
8. Cleanup
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WW·p,.·421c'

WW-V-5lE
& Int.. A'm-2
(GSA-FSS)

WW-V-54D
& Int. Am-2
(GSA-FSS)

A2l.4-1974

A2l.6-1975

A21.8-l975

A2l.lo-l97l
&A2l.l0a-1972

A2l.ll-l972

A2l.5H971

B16.l-1975

B16.3-l97l
B16.26-l975

A 120-73

B 88-76
D 256-73

D 638-76
D 648-72

D 792-66(R 1975)

D 1784-75

D 1785~76 "

D 1869-66(R 1972)

SECTION 2C

, WATER LINES

2. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
t~cl~ ,

2.1 Federal Specifications (Fed. Spec.). '

1. Excavation,Trenching and Backfilling
for Water Lines

2. Applicable Publications
3. General
4. Materials

1. EXCAVATION, TRENCIUNG, AND BACKFILLING FOR WATER LINES. Excavation, trenching, and
backfilling shall be in section(s): EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS
and EARTHWORK except as modified herein.
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Pounds Per Lineal Foot

6,700

Applied Crushing Loads

Rubber Property-Durometer Hardness
Poly (Vinyl Chloride)(PVC) Plastic Pipe
.(SDR-PR)
Threaded Poly (Vinyl Chloride) (PVC) Plastic

Pipe Fittings, Schedule 80
Recommended Practice for Underground

InstaUatiol.1;oftrhermoplastic Pressure Piping

620

12-Foot Span

830

Flexural-Proof Test, Pounds

9-Foot Span

150

Oass

D 2240-75
D 2241-76

D 2464-76

D2714-72 .

:8300-75
B301-59
C400-75

C500-71

C502"73
C504-74
'C600-64
C601-68
C603-65
C800-66
C900-75

2.4 ' American Water Works Association (AWW.A) Standards.

3.2 ' Piping for Water Distribution Lines shall be cast iron, ductile iron, asbestos cement, plastic through 12-inch
nominal diam.t:ter, uI).lessot!;Ierwise.shown or specified.

3.3 ' Recommend1itionS of the Manufacturer•. The Contractor shall, as a part of the shop draWings, submit to the
Contracting .Officer the. manufacturer's recommendations for each material or procedure to be utilized which is
required to be in accordance with suchrecarnmendations. The Contractor shall have a copy of the manufacturer's!
instructions available at thecoI).struction site at all times.

4. 'MATERIALS· shall qmform to the respective specifications and other requirements specified below:

4.1 Pipe.

4.1.1 Asbestos Cement Pipe•. AWWA(":400, class 150, unless otherwise shown or specified. Uncombined calcium
hydroxide content shall not exceed 1.0 percent. Three-inch pipe shall conform to AWWA C400 and shall also meet
the following strength requirements.:

Hypochlorites
Liquid Chlorine
'Asb~tos-GementWatetPressurePipe; 4 in..

Througl;124 in., for Water and Other Liq~ds
Gate \'Illves -;-3 in.,Through 48-in. -;-'

for Water and Other Liquids
Dry BarrelFire lIydrants
Rubber-Seated Butterfly Valves
Installation of Cas~lronWater Mains
Disinfecting Water Mains
Installation QfAsbest08'CementWater Pipe
Threads for Underground Service Line Fittings
Poly(Vinyl Chloride) (PVC) Pressure Pipe

4-inch through 12-inch for Water

3. GENERAL. This section covelS water distribution lines water service lines, and connections to building,
services at a pointapproximatety 5 feet outside all buildings and structures to which service is required, complete.
Pipe and accessories shall be new and un.usedunless otherwise approved. .

3.1 . Piping for Water. ,Service. Li~es Less'T~ 3 Inches in Diameter shall be plastic, galvanized steel, ". or copper
tubing, .unless otherwise shown or specified. Piping for water service lines for sizes 3 inches andlatger shall be cast
iron, ductile iron, asbestos cement, plastic through 12-inch nominal diameter, unless otherwise shown or specified.

4.1.2 Cast Iron Pipe. Federal Specification WW-P-421, class 150, type II or III, unless otherwise shown or
specified, or ANSI A21.6 or. A21.8,workingpressure not less than 150 pounds per square inch with mechanical or
push on joints, unless otherwis~ shown ar speCified. Pipe shall be cement mortar lined. .

4.1.2.1 Cement Mortar LiI).ing. ANSI A21.4.Linings shall be standard thickness.

4.1.3 Copper Tubing. ASTMB88, type K,annealed.

4.1.4 Ductile Iron:Pipe. ANSI A21.51, working pressure not less than 150 pounds per square inch unless;
otherwise shown or specified. Pipe shaH be cement mortar lined.

4.1.4.1 Cement Mortar Lining. ANSI A21.4.Linings shall be standard thickness.

4.1.5 Plastic Pipe.. .All' pipe; couplings and fittings shall be manufactured of material confornurig to ASTMI
D1784, Type 1120. Pipe and fittings shall bear the seal of approval (nsf mark) of the National Sanitation a
Foundations standard forprastic pipe and fittings for potable water service. •



4.1.5.1 Plastic Pipe less than 4 inch diameter. Pipe, couplings, and fittings shall be schedule 80, conforming to
ASTM D 1785. Joints shall be one of the following. .

a. Screw-joints conforming to ASTM D2464.

b.Bell and spigot joints conforming to the applicable requirements of ASTM D1785, schedule 80, with pipe
ends tapered for insertion into gasketed couplings and fittings with built-in stops.

4.1.5.2 . Plastic Pipe, 4-inch through l2-inch r diameter. Pipe, couplings, and fittings shall conform to AWWA
C900, C. J. pipe dimensions only, elastomerie-gasket"bell-and-spigot-fittings,pipe and couplings. .

4.1.6 . Galvanized Steel Pipe, Less Than 3 Inches. ASTM A 120, standard weight.

4.1.7 Galvanized Steel Pipe for Fire Hose Risers. Steel pipe and fittings less than 3 inches in diameter shall be
thoroughly cleaned· of foreign material by wire brushing and solvent cleaning, and then given. one coat of coa:l tar
primer and two coats of coa:l tar enamel conforming to AWWA C203. Threaded ends of pipe and fittings shall be
adequately protected prior to coating. .

4.2' Joints. :

4.2.1 Asbestos Cement Pipe. Rubber rings for joints shall conform to ASTM D 1869.

4.2.2 . Cast Iron Pipe.

4.2.2.1 . Mechanical Joints sha:ll be of the stuffing box type and shall conform to ANSI A2l.ll.

4.2.2. 2 . Push-on Joints shall conform to ANSI A21.l L

4.2.2.3 Rubber Gaskets and Lubricant sha:ll conform to the applicable requirements of ANSI A21.lI.

4.2.3 Copper Tubing. Joints sha:ll be compression-pattern flared and shall be made with fittings hereinafter
specified. "

4.2.4 : Ductile Iron Pipe.

4.2.4.1 . Mechanical Joints shall be of the stuffing box type and sha:ll conform to ANSI A21.11 as modified by
ANSI A2l.51.

4.2.4.2 Push-On Joints shall conform to ANSI A2l.5l.

4.2.4.3 . Rubber Gaskets and Lubricant shall conform to the applicable requirements of ANSI A21.ll.

4.2.5 Plastic Pipe. 'Joints shall be as previously specified in the requirements for the pipe. Joints connecting pipes
of differing 'materials shall be made in accordance with the manufacturers recommendations and as· approved.
Elastomeric gaskets shall be furnished by the manufacturer of the pipe or fitting involved.

4.2.6 . Bonded Joints. Where indicated, a metallic bond shall be provided at each joint, including joints made with
flexible couplings or rubber gaskets, or ferrous metallic piping to effect continuous conductivity. The bond wire
shall be type RHW-USE, size 1/0 neoprene-jacketed copper conductor shaped to stand clear of the joint. The bond
sha:11 be of the thermal weld type.

4.2.7 : Insulating Joints shall be installed between nonthreaded ferrous and nonferrous metallic pipe, fittings and
valves. Insulating joints sha:ll consist of a sandwich-type flange insulating gasket of the dielectric type, insulating
washers, and insulating sleeves for flange bolts. InSUlating gaskets shall be full faced with outside diameter equal to
the flange outside diameter. Bolt insulating sleeves sha:ll be full length. Units shall be of a shape to prevent
metal-to-metal contact of dissimilar metallic piping elements. .

4.2.8 . Connections between asbestos cement pipe and cast iron fittings, valves or hydrants shall be made with
jointing materials conforming to AWWA Standard C603.

4.3 : Fittings and Specials.

4.3.1 For Asbestos Cement Pipe. Fittings and specials shall be cast iron, bell-end in accordance with ANSI
A2LlO, 150 p.s.~ pressure ratirig, except that profile of bell may have special dimensions as required by the pipe
manufacturer. Cast iron fittings and specials shall be cement mortar lined in accordance with ANSI A21.4. Linings
shall be standard thickness. .

4.3.2 For Cast Iron Pipe. Fittings and specials shall be suitable for 150 p.s.i pressure rating, unless otherwise
specified. Fittings and specials for mechanical joint pipe shall conform to ANSI A2l.l 0. Fittings and specials for use
with push-on joint pipe shall conformto ANSI A2LlO and A2Lll. Cast iron fittings and specials shall be cement
mortar lined in accordance with ANSI A2l.4.Linings shall be standard thickness. '
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4.3.3 For Copper TUbing; Fittings and specials shall be fiaredand shall conform to ANSI BI6.26.

4.3,4 For Ductile Iron Pipe. Fittings and specials shall be suitable for 150 p.S.L pressure ratina, unless otherwise
specifie.d. Fittings and specials fQrmechanical joint pipe shall conform to ANSI A21.1O. Fittings and specials for use
with push-on joint pipe shall conform to ANSI A21.l0 and A21.11. Fittings and specials sha11 'be cemenLmorlar
lined in accordance with ANSI A21.4. Linings shall be standard thickness.

4.3.5 F or Plastic Pipe.

4.3.5.1 For Pipe Less than,4-inch Diameter. Screw-joint conforming to AS'fM D2464and manuhctllred of
matenialconforming toASl'cM DI7/S4, type 1·120•. Elastomeric-gasketbell.and socket fittingswifh built-in,stops, pipe
ends tapered to fit the socket. Gaskets shall conform to ASTMD1869.

4.3.5.2 ForPipe+inch Through 12-inch Diameter. Fittings and specials shall be cast iron, ben end in accordance
with ANSI A2l,l'O.lSO psi.pressure rating except that profile ofbell may have special dimensions as required by the
pipe manufacturer. Cast iron fittings and· specIals shall be mortar-lined in accordance with ANSI A21.4.Liningsshall
be standard thickness.

4.3.6 For Galvanized Steel Pipe for Fire Hose Risers. Steel fittings shall beg81vanized. Screwed fittings shall
conform to ANSI BI6.3. Flanged fittings shall conform to AWWA C207. Dresser-type fittings shall be suitable for
use with type of pipe furnished.

4.4 Couplings.

4.4.1 Dielectric Fittings shall be installed between threaded ferrous and nonferrous metallicpipe,fittingsand'
valves, except where corporation stops join mains. Dielectric fittings shall preventmetal-to-metal contact of
dissimilar metallic piping elements and shall be suitable for the required working pressure.

4.5 Valves.

4.5.1 Check Valves shall be designed for a mllllillUm working pressure of 150 pounds per square inch or as
indicated. Valves shall have a clear waterway equal to the fun nominal diameter of the valve. Valves shall open to
permit flow when inlet pressure is greater than the discharge pressure, and shall close tightly to prevent retum fl'Ow
when discharge pressure exceeds inlet pressure. Distinctly cast on the body of each valve shall be the manufacturer~s

name, or initials, or trad emarkby which he can be readily identified, and also the size of the valve,worklngpressure,
and the direction of flow.

4.5.1.1 Valves 2 Inches and Smaller shall be all bronze designed for screwed fittings,and shall·conformtoFederal
Specification WW-V-51, class B, type as suitable for the application. .

4.5.1.2 Valves Larger Than 2 Inches shall be iron body, bronze mounted, shall have flanged ends. and shall be the
non-slam type. Flanges shall be the 125-pound type conforming to ANSI B16.1.

4.5.2 Gate Valves shall be designed for a working pressure of not less than 150 pounds per square. inch. Valve
connections shiill be as required for the piping in which they are installed. Valves shall have a dear waterway equal
to the full nominal diameter of the valve,and shan be opened by tumingcounterclockwise. The operating nut or'
wheel shall have an arrow, cast in the metal, indicating the direction of opening.

4.5.2.1 Valves Smaller Than 3 Inches shall be all bronze and shall conform to Federal Specification WW-¥..54,
type I, class B, . "

4.5.2.2 Valves 3 Inches and Larger shall be iron body, bronze mounted, and shall conform to AWWA CSOO.

4.6 Valve Uoxes shall b.e plastic, cast iron, or concrete. except that concrete boxes may be installed only in
locations TIpt subjected t9vehicular traffic. Plastic and cast iron boxes shall be extension type with slide-type
adjustment and with flared base. The minim:um thickness of cast iron shall be 3/16 inch. The word "WATER" shall
be cast in the cover. The boxes shall be of such length as willbe adapted, without fuIlexfenslon, to the depth 'Of
cover required over the pipe at the valve location. Concrete boxes shall be the standard product ofa manufacturer of
precast concrete equipment., Plastic boxes shall be a standard catalog product of a manufacturer regularly. engaged in
the manufacture of valve boxes. Plastic boxes installed in paved areas, roadways and other areas subject tovehicuiar
traffic shall be equipped with cast iron rings and covers. Plastic shall be a rigid combination of polyolefinand fibrous
inorganic materials having the following physical properties:

Value

3,400 psi
0.5 ft-lb/in
63
230 degrees F
1.15

ASTM
Method

0.638
0.256
1).2240
0.648
1).792
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Impact Strength, Izod
Shore-D Hardness .
Deflecti'OnTemp. @66psistress
Specific Gravity



4.7 Fire hydrants shall confonh to Americ'an Water Works Association Standard C502.Hydrantsshall have a
6-inch bell connection, two 2-l/2-inch hose connections and one 4-l/2-inch pumper connection. Outlets shall have
American National Standard fire-hose coupling 'threads. Working parts shall be·bronze.Design, material, and
workmanship shall be similar. and· equal to· the latest· stock pattern ordinarily·.produced by .the. manufacturer.
Hydrants shall be painted with one coat of red lead paint and two finish coats of approved paint of the color
directed. Hydrants shall be dry-barrel type conforming to AWWA C502 with valve opening at least 5 inchell in
diameter. Suitable bronze adapter for the 4-1/2-inch each, ?utlet with caps, shall be furnished as directed.

4.8 'Miscellaneous Items.

4~8.1 ' Service Clamps shall have a pressure rating. not less than that ofthe pipeto be connected and .shall be either
the single or double flattened strap type. Clamps shall have a galvanized inalleable iron body with cadmium plated
straps and nuts. Clamps shall have rubber gasket cemented to the body.

4.8.2 Corporation Stops shall have standard corporation stop thread conforming to AWWA C800 on the inlet end,
with flanged joints, compression pattern flared tube couplings, or wiped joints for connections to gooseneck.

4.8.3 Goosenecks. 'Copper tubing for gooseneck connections shall conform to the applicable requirements of
ASTM B88. type K annealed. Length of connections shall be in accordance with standard practice.

4.8.4 Service Stops shall be water-works inverted-ground-key type, oval or round flow way, tee handle, without
drain. Pipe connections shall be suitable for the type of service pipe used. All parts shall be of bronze with female
iron-pipe-size connections or compression-pattern flared tube couplings, and shall be designed for a hydrostatic test
pressure not less thaD: 200 pounds per square inch.

4.8.5 Tapping Sleeves of the sizes indicated for connection to existing main shall be the cast iron, split-sleeve type
with flange on the outlet, and with bolts, follower rings and gaskets on each end of the sleeve. Cbnstruction shall be
suitable for a maximum working pressure of 150 pounds per square inch. Bolts shall have square heads and
hexagonal nuts. Longitudinal gaskets, and mechanical joints with gaskets shall be as recommended by the
~anufacturerof the sleeve. .

4.8.6·- Service· Boxes shall be cast iron or concrete. Extension service boxes of the required length and having either
. screw or slide-type adjustment shall be installed at all service box locations. The boxes shall have housings of
sufficient size to completely cover the service stop and shall be complete with identifying covers. '

4.8.7 'Disinfection. Chlorinating materials shall conform to the following:

. Chlorine, liquid. AWWA B30 1.

Hypochlorite, Calcium and Sodium. AWWA B300.

5. 'INSTALLATION.

5.1 Handling. 'Pipe and accessories shall be handled so as to insure delivery to the trench in sound, undamaged
condition. Particular care shall be taken not to injure the pipe coating. If the coating orlining of any pipe or fitting
is damaged, the repair shall be made by the Contractor at his expense in a satisfactory manner. No other pipe or
material of any kind shall be placed inside a pipe Or fitting after the coating has been applied. Pipe shall be carried
into position and -not dragged. Use of pinch bars and tongs for alining or turning pipe will be permitted only on the
bare ends of the pipe. The interior of pipe and accessories shall be thoroughly cleaned of foreign matter before being
lowered. into the trench and shall be kept clean during laying operations by plugging or other approved method.
Before installation, the pipe shall be inspected for defects. Material found to be defective before or after laying shall
be replaced with sound material without additional expense to the Government. Rubber gaskets that are not to be
installed immediately shall be stored in a cool and dark place.

5.2 ' Cutting of Pipe shall be done in a neat and workmanlike manner without damage to the pipe. Urness otherwise
recommended by the manufacturer and authorized by the Contracting Officer, cutting shall be done with an
approved type mechanical type mechanical cutter. Wheel cutters shall be used when practicable.

5.2.1 Copper Tubing shall be cut square and all burrs shall be removed.

5.3 'Locating. Where the location of the water pipe is not clearly defined in dimensions on the drawings, the
water pipe shall not be laid closer horizontally than 10 feet from a sewer except where the bottom of the water pipe
will be at least 12 inches above the top of the sewer pipe, in which case the water pipe shall not be laid closer
horizontally than 6 feet from the sewer. Where water lines cross under gravity-flow sewer lines, the sewer pipe for a
distance of at least 10 feet 'each side of the crossing shall be fully encased in concrete or shall be made of pressure
pipe with no joint located within 3 feet horizontally of the crossing. Water lines shall in all cases cross above sewage
force mains or inverted siphons and shall be not less than 2 feet above the sewer main. Joints in the sewer main,
closer horizontally than 3 feet to the crossing, shall be encased in concrete.

5.3.1 Water Lines shall not be laid in the same trench with sewer lines, gas lines, fuel lines, or electric wiring.



5.4 : Joint Deflection.

5.5.1 Asbestos Cement Pipe shall be installed in accordance with AWWA C603, except as otherwise specified.
Short lengths of pipe·machined at .each end or .overall shall be used at fittings and rigid structures and fortyin~in

and closures.

5.3.2 Copper Tubing shall not be installed-in the same trench with ferrous piping materials.

5.3.3 . Nonferrous Metallic Pip~ .Where nonferroUS metallic pipe, e.g" copper tubing, Grosses any ferrouspipiIli
material, a minimum vertical separation of 12 inches must be maintained between pipes. .

-31
31

Mechanical,
Joint Pipe

Push-On
Joint Pipe

19
19

TABLE I

DEFLECTION IN INCHES

3
4

Diameter
in Inches

.~ .' . ,. ..'
5.4.1 . Asbestos Cement Pipe. Maximum allowable deflections from a straight line or grade, as required by vertical
curves, horizontal curves, or offsets, will be 5 degrees unless a lessersmount is recommended.by the manufacturer.

5.4.2 Cast Iron Pipe and Ductile Iron Pipe. The maximum allow<ibledeflection willbe as given in AWV{A C600.
Table I shows maximum deflection. for '.18 foot lengths of pipe. For other lengths thedtflection·. will vary
proportionately.

5.6.2 Cast Iron Pipe.

5.6.2.1 Mechanical and Push-On Type Joints shall be installed in accordance with AWWA C600.

~.6,3 Copper Tubing, Joints shaUbe m~dewith flared fittings. The flared end tribe shall be pulled tightly against
the tapered part ·of the fitting by a nut which is part oHh~ fitting, so there is metal,to-metal contact.

5.6.4 Ductile Iron Pipe. Mechanical push-on type joints shall be installed in accordance with AWWA ;C600. _
modified as necessary by the recommendations of the manufacturer to provide for special .requirements of ductil~ •
iron pipe.

5.5.2 Connections. Where connections. are made between new work and existing mains, the connections shall be
made by using specials and fittings to suit the actual conditions. Standard methods are available for making
connections to. various types •.•ofpipe, .. either under pressure or in the dewatered condition. Where made under
pressure, these connections shall be installed as approved by the Contracting OfficeL

5.5.3 Pipe Passing Through Walls of Valve Pits and Structures shall be provided with cast iron wall sleeves. Annular
space between walls and sleeves shall be filled with rich cement mortar. Annular space between pipe and sleeves shall
be filled with mastic.

5.6 Jointing,

5.6.1 Asbestos Cement Pipe. Couplings shall be installed in accordance with AWWA C603. Heavy couplings for
service line connections, as hereinafter specified, shall be installed in accordance with the recommendations of the
manufacturer. . .

If the alinement requires deflection in excess of the above limitations, special bends or a sufficient number of shorter
lengths of pipe shall be furnished to provide angular deflections within the limit set forth.

5.4.3 . Plastic Pipe. Maximum offset in alinement between adjacent pipe joints shall be as recommended by the
manufacturer and approved by the Contracting Officer but, in no case shall it exceed 5 percent.

5.5 . Placing and Laying, Pipe and accessories shall be carefully lowered into the trench by means of derrick;
ropes, belt slings,' or other authorized equipment. Under no circumstances shall any of the wate1"line materials be
dropped. or .. dumped into the trench. Care shall be taken to avoid abrasion of the pipe co.ating, Except .. where
necessary in making connections. with other lines or as authorized by the Contracting Officer, pipe shall l>elaidwith
the bells facing in the direction of laying, The full length of each section of pipe shall rest solidly upon the pipe bedt
with recesses excavated to accommodatebeijs, couplings,and joints. Pipe that has the grade orjointdisWrbed after
laying shall be taken up and relaid. Pipe shall not be laid in water or when trench conditions are unsuitable for th~

work. Water shall be kept. out of the trench until jointing is completed. When work is not in progress, open ends of
pipe, fittings, and valves shaH be securely closed so that no trench water, earth, or other substance will enter the
pipes or fittings. Where any part of the coating or lining is damaged, the repair shall be made by the Contractor at hi~

expense in a satisfactory manner. Pipe ends left for future connections shall be valved, plugged, or C<iPped, and
anchored, as shown.



5.6.5 Galvanized Steel Pipe. Screw joints" shallbe made tight with a stiff mixture of graphite and oil, inert filler
and oil, or with an approved graphite compound, applied with. a brush to the male threads only. Compounds shall
not contain lead. ..

Where two or more gooseneck connections to the main are required for an individual service, such connections shall
be made with standard branch connections. The total clear area of the branches shall be at least equal to the clear
area of the service which they are to supply.

5.7.1.1 Connections To Asbestos Cement Mains. 'Heavy asbestos cement couplings may be utilized for
connecting service lines smaller than 2 inches to new asbestos cement water mains. Couplings shall have factory
threaded outlets. Threads may be either iron pipe thread. or AWWA type. A corporation stop and a gooseneck shall
be provided with the connection. Maximum sizes for outlets shall be as follows. '

5.6.8 ' Insulating Joints Dielectric Fittings shall be installed in accordance with details specified in subparagraph
Joints under paragraph MATERIALS. Dielectric unions shall be encapsulated in a field poured coal tar covering,
with at least 1{8-inch thickness of coal tar over all fitting surfaces.

5.6.9 . Connections between different types of pipe and accessories shall be made with transition fittings approved
by the Contracting Officer. . ,

5.7 Service Lines. Service lines shall include the lines to and connections with the building service at a point
approximately 5 feet outside the building where such building service exists. Where· building services are not
installed, the Contractor shall terminate the service lines approximately 5 feet from the site of the proposed building
at a point designated by the Contracting Officer. Such service lines shall be closed with plugs or caps. All service
stops and valves shall be provided with extension service boxes of the lengths required by the depth of service-line
stops or valves. Service lines shall be constructed in accordance with the following requirements. '

5.7.1 ' Service Lines 2 Inches and Smaller shall be connected to the main by a directly-tapped corporation stop or
by a service clamp. A corporation stop and a lead orcopper gooseneck shall be provided with either type of
connection. Maximum sizes for directly-tapped corporation stops and for outlets with servic.e clamps shall be as in
table II:

1
1

1-1{2
2

Outlet w{Service
Single & Double Straps

Outiet Sizes
Inches

3{4, 1, 1-1{4

3{4
3{4
3{4
i
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Corporation Stops, Inches

For Asbestos
cement pipe

TABLE II

SIZE OF CORPORATION STOPS AND OUTLETS

3 and 4

Pipe Size
Inches

For cast iron
pipe

1
1-1{4
2

3
4
6
12 and larger

5.6.6 Plastic Pipe.

5.6.6.1 Pipe Less Than 4--inch Diameter. Threaded joints shall be made by wrapping the male threads with
approved thread tape or applying an approved thread lubricant, then threading the joining members together. The
joint shall be. tightened using strap wrenches. to prevent damage to the pipeandlor fittit~g. Tt> avoid excessive torque,
joints shall be tightened no more than twothreadspasthand~tight.Preformed rubber ri.ng gaske.tsfor bell and spigot
joints shall be made in accordance with requirements ofAWWAC600 and AWWAC603asapplicable, andas
required herein. All pipe ends forpush~onjoints shall be 'beveled to facilitate assembly and marked to indicate when
the pipe is fully seated. The gas:tcet shall be pielubricated to prevent displacement. Care shall be exercised to assure
the gasket and ring groove in the bell or coupling match. The manufacturer of the pipe or fitting must alsosupply
the elastomeric-gasket. Couplings shall be provided with stops or centering rings to assure that the coupling is
centered on the joint.

5~6.6.2 PIpe 4--inch Throughi2-inchDiameter. Joints shallbe elastomeric-gilsket bell and spigot, as specified in
AWWA C900•. Joints utilizing or requiring solvent-cement will not be accepted. Jointing procedure shall be as
specified for pipe less than 4--inch diameter With hell and spigot configuration utilizing elastomeric ring gasket.

5.6.7 Bonded Joints shall be installed in accordance with details specifiedin subparagraph Joints under paragraph
MATERIALS. .

Pipe Size
Inches



5.7.1.2 Service lines 1-1/2 Inches and Smaller shall have a service stop.

5~7.1.3 ' Service Lines 2 Inches in size Shall have a gate valve.

5.7.2 Service lines Larger Than 2 Inches shall be connected to the main by a rigid connection and shall.have either
a rubber seated butterfly valve or agate valve.

5.8.' Field Coating and Liilin~ of Pipe.

5.8.1 ' Galvanized. Steel i>i~e: Fi~ld joints shall he given o~e coat of cQal tar primer and two coats of coal tar enamel
conforming to AWWA C203. :The, t~:ts of the. coating. shall., conforIl1 to AWWA C203,and any flaws ()r holidays
found in the coating of pipeaild joints shall he repaired by patching Qr ot.herapproved means such that the rep!rired
areas will be at least equal in thi*ness totheminimumcoating required for the pipe.

5.9 ' Setting of Fire Hydrants and Valves aIld Valve Boxes.

5.9.1 . Fire Hydrants shall be located where and installed as shown. Each hydrant shall be connected to the main
with a6-ipchbranchline having at least as much cover as the distribution main. Hydrants shall be selplumbwilh the
pumper nozzle facing the roadway and with the center oIlhe lowest putlet n()t less .than Winches above the
finished surrounding grade, and the operating nut not more than 48 inches above the. 1inishedsurrounding grade.
Except where approved' otherwise, the backfill around hydrants shall be thoroughly compacted to the finished
gradeline immediately after installation to obtain beneficial use of the. hydrant as sOon as practicable. The hydrant
shall be set upon a slab of concrete not less than 4 inches thick and 15 inches square. Not less than 7 cllbicfeetof
free draining broken stone or gravel shall be placed around and beneath the waste opening of dry barrel hydrants to
insure drainage.

5.9.2 ' Valves and Valve Boxes shall be installed where shown or specified, and shall be setplumb~Valve boxes shall
be centered on the valves. Boxes shall be installed over each outside gate valve unless otherwise shown. Where
feasible, valves shall be located outside the area of roads and streets•. Earth fJll shall be carefully tamped around each
valve box to a distance of 4 feet on all sides of the box, or to the undisturbed trench face if less than 4 feet.

5.9.3 Hydrants and V/jIves .after delivery shall be drained to prevent freezing and shall have the interiors c1eanedof
all foreign matter before installation. Stuffing boxes shall be tightened and the hydrant or valve shall be fully opened
and fullY,closed to insure that all parts arein working condition.

5.9.4 '. Service BoxeS. Where waterlines'are located below paved streets having curbs, the boxessllall be installed
directly back ofthe curbs. Where no curbing exists, service boxes. shall be installed in accessible locations, beyond
the limits of street surfacing, walks and driveways. ' .

5.9•.5 CheCk Valves shall be installed in valve pits as shown.

5.10 Water m:eters'shall be installed as indicated;

5.11 Thrust Blocks. Plugs, caps, tees, and bends defecting 22-1/2 degrees or more, either vertically or
horizontally, on water lines 6 inches in diameter or larger, and fire hydrants shall be provided with thrust blocking,
or metal tie rods and clamps or lugs, as directed; Thrust blocking shall be concrete of a mix not leaner than 1
cement: 2-1/2 sand: 5 gravel, and having a compressive strength of not less than 2,000 p.s.i.ilft.er 28 days. Blocking
shall be placed between solid ground 'and the hydrant or fitting to be anchored; UIiless otherwise indicated or
directed the base and thrust bearing sides of thrust blocks shall be poured directly against undisturbed earth. The
sides of thrust blOCks not subject to thrust may be poured against forms. The area of bearing shall be as shown or as
directed. Blocking shall be placed so that the fitting joints will be accessible for repair. Steel rods and clamps shall be
protected by galvanizing or by coating with bituminous paint.

6. HYDROSTATIC TESTS. Where any section of a water line is provided with concrete thrust blocking for
fittings or hydrants, the hydrostatic tests shall not be. made until at least 5 days after installation of the concrete
thrust blocking unless otherwise approved; The method proposed for disposal of waste water from hydrostatic tests
and disinfection s1Iallbe submitted to the Contracting Officer for approval prior to p.erforminghydrostatic tests.

. .
6.1 Pressure Test. After the pipe'is laid, the joints completed, fire hydrants permanently installed,and the trench
partially backfllied Jeaving the joints exposed for examination, the newly laid .pip.ingor any valved section of water.
distribution or water service piping shall, unless otherwise specified, be subjected for 1 hour to a hYdrostatic pressure
test of 200 pounds per square.incn. Each valve shallbeopenedanddosed several times during the Jest. Exposed
pipe, joints, fittings, valveS; and hydrants shallbe carefully yxaminedduring the partially open trench test. Joints
shoWirig visible leakage shall be replaced or remade asnecessa1Y. Cracked Or defective pipe, joints, fittings Yalves,or
hydrants discovered in consequence of this pre,ssure test shall be removed and rep.laced with sound material, andthe
test shall be repeated until the test results are satisfacto1Y. The requirements for the joints to remain exposed for the
hydrostatic tests may be waived by the Contracting Officer when one or mOre of the following conditions is
encountered:
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L = 0~00054 ND P

in which L equals the allowable leakage in gallons per hour; N is the number of joints in the length of pipeline tested;
D is the nominal diameter of the pipe in inches; and P is the average test pressure during the leakage test, in pounds
per square inch gage. The allowable leakage in gallons per hour, per joint at 200 pounds per square inch average test
pressure shall be as in table III.

0.0915
0.1070
0.1225
0.1375
0.1530

Gallons per
hour

Pipe diameter
(inches)

12
14
16
18
20

0.0153
0.0230
0.0306
0.0458
0.0610

Gallons per
hour

TABLE III

ALLOWABLE LEAKAGE, LIMITS

Pipe diameter
(inches)

2
3
4
6
8

Wet or unstable' soil conditions in the tieIl.ch.a.

Should any test of pipe disclose leakage greater than that specified in the foregoing table, the defective joints shall be
located and repaired until the leakage is within the specified allowanCe, without additional cost to the Government.

6.3 Time For Making Test. Except for joint material setting or where concrete reaction backing necessitates a
5-day delay, pipelines jointed with rubber gaskets, lead, mechanical or push-on joints, or couplings may be subjected
to hydrostatic pressure, inspected, and tested for leakage at any time after partial completion of backfill. Asbestos
cement pipe and cement mortar lined pipe may be fJ.lled with water as recommended by the manufacturer before
being subjected to the pressure test and subsequent leakage test.

6.4 . Concurrent Hydrostatic Tests. The Contractor may elect to conduct the hydrostatic tests using either or
both of the following procedures. Regardless of the sequence of tests employed, the results of pressure tests, leakage
tests, and disinfection shall be satisfactory as specified. All replacement, repair, or retesting required shall be
accomplished by the Contractor at no additional cost to the Government.

6.4.1 Pressure Test and Leakage Test may be conducted concurrently.

6.4.2 . Hydrostatic Tests and Disinfection may be conducted concurrently, using the water treated for disinfection
to accomplish the hydrostatic tests. If water is lost when treated for disinfection and air is admitted to the unit being
tested, or if any repair procedure results in contamination of the unit, disinfection shall be reaccomplished.

b. Compliance would req,uire maintainingbarp.eades and walkways around and across an open trench in a
heavily used area that would require con!i'Il;upUssurveiHance to assure safe conditions. . ,

c. Maintaining the trench in an open conditionwould delay completion of the contract.

d. An unforeseeable cause which would result in excess cost.

The Contractor may request the waiver, setting forth in writing the reasons for the request and stating the alternative
procedure proposed to comply with the required hydrostatic tests. Backfill placed prior to the tests shall be placed
in accordance with the requirements of section: EXCAVATlON, TRENCHING, AND BACKFILLING FOR
UTILITIES SYSTEMS. Piping and specials requiring replacement, as disclosed by the hydrostatic tests, and all work
connected therewith, shall be at the Contractor's expense. All replacement and repair shall be without additional
expense to the Government.

6.2 Leakage Test shall be conducted after the pressure test has been satisfactorily completed. The duration of each
leakage test shall be at least 2 hOUrs, and during the test the water line shall be subjected to 200 pounds per square
inch pressure. Leakage is defined as the quantity of water to be supplied into the newly laid pipe, or any valved or
approved section thereof, necessary to maintain the specified leakage test pressure after the pipe has been filled with
water and the air expelled. No piping installation will be accepted until the leakage is less than the number of gallons
per hour as determined by the formula.

T



7. DISINFECTION. Before acceptance of potable water operation, each unit of completed water distribution
line water service line shall be disinfected as prescribed by AWWAC601. The unit will not be accepted until
satisfactory bacteriological results have been obtained. .. . .

8. 'CLEANUP. Upon completion. oftheinstanation of the water distribution lines water service lines, .and
appurtenances, all debris and surplus materials resulting from the work shall be removed.

**** *

2C·I0



a" c.-I. FRAME AND COVER

APPROVEO:A~ "!L,,h/
! ., £NGINE(R DATe: I

198

NOT TO SCALE !

U TTfltS ON COVE" TO.lt AS FOllOWS.
"'EWE A~"WATER~OR "SURVEY" AS DIRECTED.
TOTAL WIDTH or WORD "sEWER" OR "wATE.... a-w
TOTAL WIDTH OF WORD "'SURVEv"' 4-1/1-
lETTER SIZE &I,," )(114", RAISED iliff"

. ABOVE LEVEL (!F COVER. TYPE OJr LETTI'"
. IQ BE SUSM,TTED'9R ..APPRO~.

MINIMUM WrIGHT ., Lit.

STANDARD DETAIL
CITY OF PHOENJX

ENGINEERING DEPARTMENT

1/1. "LLrTS COWIt OML'I

COVE,.
·SECTION A-A

A--

MINIMUM WEIO"T .. L",
REV. 11-71



FORM AS REQUIRED TO KEEP CLEAa
OF JOINTS A ! •

CONCRETE: CLASS C

. TRENCH

STANDARD oI0lNT

HU8- E~O' GATE VALVE

ELEVATION

....
~"::''''''_';''''..-.M'''

SECTION A-A

Non: lHI!I OETAIL COVERS WATER GATE VALVES..... To',e'; ,
INCLUSlV!, "EGAROLESS Of TYPE 0' PIPE VSEO.

STA:NDARD DE:TAIL 400
CIT Y 0 F PH 0 ( Nix .

ENGINEERING DEPARTMENt

BLQCKING FOR WATER GATE VAL.VES
..fI6".--A~ ~~ ~-t ." ...j/I,\.tI> (>.. // .:;. /..,,~ .. "" ~ /. III

A:PPROVEu JYr' <. './1.' ~ ,,-. <:.. '" , T&f'"APPROVEQo -' h~ It/'''c(;, k!tltvvvn".c,.· . ~~ '·r. f~ 7~~
TV ENGINEER DATE WATER 8 SEWERS DIRECTOR DATE

REV. I J/72 w= 6
REV. 10-1- 68



NOTES I. THIS DETAIL COVERS BUTTERFLY ",VALVE INSTAL..LATlON, 3'1.12"•

Trench Wall

Trench Bottom

C.ment Grout UndM VolY.
(No"" Shrinking)

VALVES

But1er.fly Velve Hub-End forA.C.P.

~---Wat.r ~ojn

FOR BUTTERFLY

STANDARD DETAIL 401
CITY OF PHOENIX

PUBLIC WORKS DEPARTMENT

DIVISiON OF ENGINEERING'

x
2" A.WJH.A. Oper. Nut-__~..,.,

Bride p'ie,'--~+-~~
03 roq d ct:r.~~~~~~~=orrl'

Trench Wcll-~...,

BLOCKING

INCLUSIVE:, REGARDLESS OF TYPE OF PIPE' OR JOINT USED.

2. VALVE BOX a COVER REQUIRED PER sT'o DETAILS ~90 a 491.

Water

TQ? YIEW

Brick pI$t
as r~q d .

SlOG VIE;W .

CROSS SECTION

APPROVED:~~ ), /V' APPROVED:~~~.?~
'. CITY ENGINEER DATE WATER a SEWERS DIRECTOR DATE

,,~-----~-----"""'----~--~"!". "!".~.. "".'!.."!'"!"'!",."!' ~~"'!'""---.:-..-..~- -..-..~.

,-N_E~_~_JO_-_10_-_6_3 .......;;;.;;; •• J



STANDARD DETAIL 413
CITY OF PHOENIX

PUBLIC WORKS DEPART MENT

DIVISION OF ENGIN E ERING

I
L,.

I--..
'-o-....
(.)
W
(J)

~I.ETTtRS II.A!S£D 1/.-

-,,
I
I
.... 'fa' RADIUS

"- I" RADIUS

I
\

THE SEARING EOGES OF THESe: CASilNGS SHALL
8£ MACHINED TO INSURED A Feu. &£MUNG ON A
FL.AT SURFACE.

LETTER ING
.. DETAIL

\VATER METER BOX COVER
NO.4 Cd'. & '. .

?9Aul"ttaAP?ROvED.r:...·~;Ut:'? .. ~"l:"m-: ;''''~~.
DATE WATER 8 SEWERS· DIRECTOR DATE 1

IRON'CAST
.~. 't,.

APPROVED: .~,"'ill.~1&4}
lelT ENGINEER

TOP OF COVER

REV 4-60 E'..rL

..



...-~U"'8ER·!I·
./" '-1/4" HIGH

/ / liAISED I/a"

..

. THE BEARING EDGES OF THESE CASTINGS SHALL
,'s£ MACHINED TO INStlR£OA·FUl.l.. BEAiHHG ON A

FLAT SURFAC'. . .

DETAIL 414

2'-1/4"

31-1/4'

STANDARD';.0.. <

".

tv' L~'" .::~:7 .c-....'
......... -:t/,.. ~/I""¥

,\:." 'y,'
'1/ ..' 1""- /T
'(.::-..... ....... y".

~~~~(
;

H/2" •

9r~TG

CITY OF PHOE N IX
PU 8LIC WORK$ OEPAR T "'EMT

DIVISION OF ENGINEERING

CAST IRON WATER METER BOX COVER

:APPROVED~~f~"~~/7~~·P~R~VED:~~(fi;~~ ()ttf."'f6?
CITY ENGINEER ' DATE WATER a SEWERS DIRECTOR DATE

TOP OF COVER
-j'."r- ~ -L' ",

; ~~_,,,,
.- . .-.....

I-f .
SECTION 8-8 REV, 10-1- 68

•

•



,t. .. /C;I.~

DATE

~
SYMBOL

. :

~,.T-__=__=__=_-.j:~ _)"
\ I~_r-- __ ~. r •

/ -~

I 7
/

:.,.

CD...
l"l,

- I

:
l"l

'/

' .~J
",

," 1-112'

_.

B
,... ., - !~~

I Ir<)
_. I J,'"

..1.

3/8': ./

I

2" METERS

...

.... 11-

STA'NDARD DE/TAIL 423
CITY OF PHC ::tJfX

PUBLIC WORKS DE Aflfl.lfNT

BOX·NO.4

WATER a SEWERS DlREC10R

Af"- ~li~_-
1~lIi l"___ .• e __

I ~~r :vs" P LAN
i 30-1/2"i i>-+---------"-;~....;.;.~-----__1f_+1

[;T.n . I//~::I :Nt
, ,;: "~'r-...------------------l'..,.J...........,.~
j .. ~. 1·~··...4 .
'. J :f~"",i G .

.' it .". ,!.'-l 'f ..••; "4'"
I·"... -. ·:(:; .

~
.~.....

. ~~. ~ .

•'-'-

F
33-1/2" iZ" I

2-1/4" R_A_O_IU_S A__--,-+-- .....--1_.. 1;...-----~--,....,---.....,~.;._.:::_:r_,_-
: ", ~~ ,,:>,1> ,," :", .~",. ~". ~£

- -:--=:: ""i:::'~ 0'. '" ;.-:.,. '.. ..;~
:_ I . co

./ ~
'co I
........,8

.~ - r-

l' I-r .. f--
fool -

The mele, boxes .1.011 conro,m lo''''e dim';ns,on. o' ,he oLove d,awin9 ond .holl be mode or po,tlond eemen' eonc,et. pou,ed and
tomped (0' v,b,o'"d) ,n ',ue lo,m.. . I

The po"land c..ment concre'" .holl b.. bo'ehod in th .. p,op'" p,opo,"on., by weillht, or wO'.', eemenl, fine 01l9,e\lo,e (ASTM 0...
No, C-33>. and coo,. .. ogg,ega'. (-3 8" ,0ck)..Thi. mix .holl ha "."9n"d '0 ob'o,n 0 minlfl.um or 5000 PSI a' 28 days when '".'ed
In occo,done"wi ,h AS TM 0 ..... 9. No. C _ 39. Thi. n,i x sholl h" pou,e" of Q .Iump no' ,n "xc.... 01 6".

..... _ ••1.... _~_ ••" ••

Upan ,emoval or ,h. lo,m., ,h.. ,ne'a, box•••hall b. wate, cu,ed (0,7 days, or .p,ay.. d wi.h a memb,on" CUII"9 compound such os
Hun". P,oc ••• , 0' .. qual.

~
4 I

~ .ll!f3/4"
. I-In' ..•• . 30-1/2" HIZ

sec'fiON·-S..---;;;g=------

•



., ~

: .

liM JOINTS

FOR 6" CLASS 150 a 200 ONLY
MACHINED PIPE MAY BE INSERTED
INTO FITTINGS.
S"CLASS 150 STANDAR.Q PIPE
MAY BE INSERTED INTO FITTINGS.

10" & UP AND CLASS 200 USE
ADAPTORS AS RECOM MENDED
BY PIPE MANUFACTURER.

. ~ .

4" a S"pIPC: 6" PIPE

3" 3" MAX. 6' 6" MAX.

"6" MIN. "6" MIN.

RINGTITE OR FLUJOTITE
MAXI~UM L.ENGTH MAY BE '3:

SHORT LENGTHS-SHALL. BE USED
AT ALL RIGID FITTJNGS AND WHENEVER .
PI'PE PASSES THROUGH A. RIGlDSTRUC~
URE•. AT LEAST ONE RINGTITE
OR FLUIDTITE COUPLING SHAL.L. BE
PLACED BETWEEN RlGID FITTINGS.

DIMENSION tAt

......

CAST IRON PIPE
OR OTHER RIGID LINE

ASBESTOS
CEMENT
ADAPTOR

CAST IRON PIPE OR
OTHER RIGID t..INE.

./ '. -..................- .

A

A

STANDARD DETAIL 430-_.
CITY OF PHOENI X

PUBLIC WORKS DEPARTMENT
DIVISION OF ENGIN EERING

A

A

8- OR SMALLER

8" OR SIiIAt.LER

HUB-END GATE VALVE

RINGTITE OR FLUIO TI TE
TYPE COUPLING

FLEXIBLE JQINTS FOR ASBESTOS CEMENT PIPE

APPROVED:~~i/+.i-..r,..c",.or..t4."","",""-_""":.A::YJuUu.:o..:l'",,OAPPRfNED~g?·?'~~~'7"&=~ ~::>-'kA
DATE WATER a SEWERS DIRECTOR DATE

.~ - _ : ·.r·· ~'.'

REV EJI..· 6~ao



SYMBOL

AND VALVES

- ~- - - - - - -t<-..r+-

.~

4. CONiRACT6R SHALL EXCAVATE

AS SHOI'JN AND SHALL SET .TAPPING

SLEEVE AND VALVE, TIGHTEN ALL
eO\.TS, AND CALK AND LEAD AS A
STANDARD "OINT PRIOR TO
REOUESTING CITY TO WAKE TAP.

5. TAPPING SLEEVE TO OE PLACED
A ""N1NUIo.4 OF 18" FROM ANY BELL I

COUPLIt/G. VALVE. OR OTHER oeSTRUCTION.

SLEEVES

• f''''':''''~I' 1,,-:,"1, ,",'''~/''::J, .,., '8 ':11'_11/:". I

BO ... T5 8 JOIl>4TS FREE OF CONCRETE

PLAN NOTES
-'--'-'-.- I. B~OCKS ARE TO EXTEND TO

UND'STUJ:BEO GROUND.
2. ALL TAPS SHALL BE MADE BY
CtTYCREWS AT PREVAILING RATES.
3. INSTALL PERMANENT BLOCKING
UNDER VALVE BEFORE TAP IS MADE.
AL\. FLANGE BOLTS SHALL BE
C~EAR OF FOOTING.

A.wtt" _,.". . ,/ //,.., •.
~APPROVEO:., '. Of t"'(, 'i ~,:?/'..:?-//.!{ Oc~/rl9l'

DATE WATER a SEWERS' DIRECTOR DATE

CITY MAIN TO BE UPPED

P;~.Q.L~::.:..\.:.:....;..;.:o..:.....-,..4.'-:'''''';;;;;';'''~-:';;\'<f''1.\''~'.l..'~~~...:A~::U:~~
,

I

l:i. WOOD FORMS-J

_,,~L E ~All O,N_

'N

-:z ,r -Y~~~ TO 1£
+~. CONSTRUCTED
)( '"' ,

STANDARD DETAIL' 440
CITY OF PHOENIX

ENGINEERING DEPARi'MENT

~
:,".

...L_ ~:o.,::.-..~rJ;::""~;-r'::.:.Ju,..J.~~;;'~~b"'!""~.-:-:.•:"":.'1':',.r-P;,'::'.• ':'C.T!-t"?,'t:".::'C.~\or:.,.,<"

SI1E OF • ~1/ljI"'U'" THRU~T A~EA

PIPE BEING REQUIRt::D EQull. ~ (A)( 81CONNECTEO r-'------
4" e. L£SS :) SQUARE FEET

6" 4 " ..

8
..

6
.. "

10" 9 " ..
I ZOO 13 " ..
lG" 23- " "

CURE 24 HR. MIN. BEFORE 8ACKFllLlN{,~

OPTIONAL BLOCKING -·2" x8" x12" SOLID
CONCR£TE: MASONRY U"!. T5 AS IN01CATEO,~

CONCRETE: CLASS C

INSTALLING TAPPING

4'~~Hf/
APPROVED: 2[ r i~

C TY ENGINEER

EV, 11/72 'IF 6
EV, 10-1- 68

AI



BADGER METER
READ-O-MATIC
REGISTER OR
APPROVED EQUAL

REMOTE READING DEVICE SHALL
BE OF SELF GENERATING ELEC
TRICAL TYPE, HYDRAULIC OR
MECHANICAL DRIVE REGISTERS
WILL NOT BE ACCEPTABLE.

445

/
~COMPOUND

. tIIlETER
~-:-

SECTION B-B

WRAP PIPE IN
CONC. WITH
TAR PAPER OR

YUILDING PAPER
A·

_-1'
6
IN.

....-3/4" CONDUIT.

1Of...~,\ ,;'

l~ ~

·co

...- ~::2" ..M.IN,-.''--__--...l

·STANDARD D~TAIL

\1:=:loo=g:====:::;::;:==::::t==±iJ I
t" BY- PASS • ..,

2'-10"

CITY OF PHOENiX
I •

ENGINEERING DEPA'RTMENT

VAULT FOR 3"8r41t METERS,

APPRO~E~~'~!. lAAh
; ATER a SEWERSDIRECTOR9~'.

, ,
,

'A' CONC.

5/8'" FORO GULFBOX
WITH LOCKING LID, Oft
APPROVED EQUAL

80)( FOR 3" METERS WILL
BE .SAME SIZE AS ,," BUT
THE Plrt DIMENSIONS MAY
~AfH.

REV, 6-73 VI" ADD REMOTE READ
R[V.8-60

•



NOTtI NO !IlAClC HEEOEO I"
YYPt: IC COPPEIII TUSINQ I~ 1.1I10.

HOTE' MET(R TO 6E 'HSTAlLEO

~
B'l' CITY FORCES ONl.Y, VP0f4
PROP€R APP\.ICATIOH MfD

.. ,""YWE:HT OF PREVAIUNG fEE3, I
·.STo. DiT".&. 420 OR .. ZI '" 1Tf), Df.TAIL 410 0" :'11 I

!' ~ 'I.....~ .",.......
~/ I~]
.' ,..----..
~ ...

=9=~:s..~=~
f-tMETCIt COV~lHe'*
~CU'l1 STOP4.t'-

*SEE STD. CHAIL ,..0. '~52 'OR APPftOVED
STOPS, COUPLINGS, AOAPTERS ETC.

!IEI'l'VICE ,.,P! WAY Sf: COI"l"[R TU81HQ
AC:COR~,If. TO A,S.T.w. SPEC. CI.AS, r(
Gl OO\'T, TYPE 1(' SI"£C'S, W.W-T-7',.. .

PLAN VIEW

--

"(MUfC(!t CF rAP
AS~ ABOVE

• A.Col'!

-;,-..~,,.,.,,,,,, ~

BRONZE SERVICe: SAOoL
JONES NO• .1-979 WITH A"#1W4
TAPEREO THREAD OR
APPRO\IEO EevAL 'e:5

0:::-

8

~Tt: . ,I" MAIN IS CAST IRON OR OUCTILI
IRON "HO Sc:~vICE 'S COPPEIt PIPE: ...
ClELECTRIC INSt.\.ATO~ IS }l[QUIREb AS
SHONN 014 OETAIl. .... 3

n:!. 1971 PEV. * 5-73 PROFILE VI EW

STANDARD DETAIL 447
t.TY OF PHOENIX, ARIZONA

ENGINEE RING DEPARTMENT
WATER SEHVIGE CONNECTIONS

.. USING SERVICE SADDLE

~~ . ~'APPROVED (2 . .2-1-11APPROVEO~~
rCiiy~ DATE _ WATER a SEWERS DIRECTOR DATE

FOR 3/4" OR 1"(ONE INCH) WATER SERVICE CONNECTIONS TO SMAl.L£R THAN 6"WATER
MAINS OR ON MAJOR OR COLLECTOR, STREETS,

Hors: I. THI$ otT",\. IS M'Pt,.'eA9lt TO 1I0TH AUTMMIUO CITY 'f:~SOHH[1. c" O(VrLO~[ltS'COHT""CT~S.
: 2.AlL TAP.~ ON Plpt LOCAT£O 'If MAJOR STREETS OA COlU:CT~ STREETS OR TAPS ON PIPE SMALLER
• THAN 6 MUS T BE IoIAO£ 8Y US1NQ [ITHER A ~RV'Ct SAOOLE OR A HEAVY DUTY TAPPED COUP\.ING

AS SHOWN.
,3. ., COIITRACTO~ 'S TO TV THt "'.,,. AND INSTALL. WArelt SEltVICrS THfY SHALL IHeLuor THC

seRVIcE SAOOlE, CORP, STOP. SERVICe: '"'l. "'PVIH£HAlHT'ITT'HCS, eUAa STOP, "'Enlt eOlt a c:OYlC..
~.....WER( ALL OR PART 0' A HIW svaDI~SIOH I' l:t;ltV(O ey [)I"TI"'l) CITy WAlTER NAIHS ONLY

AUTHORIZl:O ~£"SO"'''EL O¥ T~ CI'N ""n:_ "'0 S(W£R' D£~A"TME"'T SHAL&. INIT"l.&. THe
Sf;R\'IC€ COHH€CTIOH5.



TO BLDG.

NOTE' METER TO BE INSTALLED
BY. CITY FORCES ONLY, UPON
PROPER APPLICATION A"'O
f.l\YMENT Of' PREVAILING fEES.

AE,V1SE#5-73YF '£1.1971

"SEE STD, DETAIL NO. 452 FOR
APPROVED STOPS. COUPLInGS,
ADAPTER. ETC.

ITO. DEl. 4200'421

(0""1" TO U' THO, WI:L~~rlL-'-4.+--+_';";';;'';;;'';''__...uu

METE" COUPl.ING*
---CORB STOP*

'-DIELECTRIC INSULATOR
(ON C.l' Oft D.". ONLY t SU NOT[ AIOVI)

(

COPPER S~RVICE PlP[~HALL MEET A.ST,M. spic.
CLASS 'K a us GO... T. TYPE 'J( SPEC a. WW-T·M.

. . ALTERNATEr POSITION

rr-=="
~,--===========- .......--------~~ ,t:.=:f

"A 'DIELECTRIC INSULATOR SHALL Bf INSTALLED 'ON ~i~l;': .'=- JI .
ALL CAST IRON OR DUCTIL( IRON WAT(R flIAINS BETwEEN CORP. {?//_:,:
STOP ANO COPPlR SE~VICE PIP£ AND SHALL IE .
fORD NO. 100 CORP. STOP WITH SERVIC.E
INSUlATOR Oft MUELLER IN5VLATlt{~ STOP NO.
"-1&001 Oft A....ROVEO EQUAL.

pLAN v'EW

COR!,

WATER MAIN

•
DIRECT TAP

STANDARD DETAIL 449
CITY OF' PHOENIX ARIZONA

. ENG INEE R I NG DEPARTMENT'

WATER SERVICE CONNECTION
S NG COPPER SERVICE PIPE .
I-~~

APPROVED .~~~t,J;.~~~~2'I-11 APPROVED~~a
CITY ENGIN R DATE WATER a SEWERS DIRECTOR DATE

"--F-O-R-3-1-4:?'"-O~R-lii~(';';O;";N;";E';;I';';N;';C":'H"";) ";;:W£:A":'r':""E-R SERVICE CONNECTIONS TO 6 OR· LARGER WATER MAIN

~ I. THIS OCTAIL IS APPLICABLE TO DOTH AUTHO'l'l£O CITY ."E"~ONN£l OR DEVELOPERS' CONTRACTORS, ..
2.ALL TAPS ON F"PE LOCATED IN MA.I(H SH~£n') (,Ii (.oLlECTl""~ STREETS OR TAPS ON PIPE SMALLER THAN 6

MUST BE ~Al>E af USING £IHJl;H A 'jf~VICE SADOLf OR " ttEfWY OUTY T"PPEO COUPLING
AS SHOWN ON STANDARO t,(TAIL 4<4." ,:

•••" CONT"A(T~ IS TO TA" THt ,MAtH AND IHSTALL WAT£!' st'VlCU TH£Y IHALL INCLUDe THe COlt"
.STOP. SERVICE '1,.£ """"RTENANT FITTINGS, CUHB STO~ "'[11(" BOX AND COVER•.

4.A S~ARP TAPPING61T MUST 8£ USED IN OROER TOOllTAIN eLlAN SHARP THREADS. IN GENERAL, EACH
TAPPING TOOL SHOULD 8E RE·SHARPENlD OR DISCAROED Ar:r£R MAKING SI)( TAPS.

"WHERE AU. CI1' M'" Of" A HEW SUOOlVI~IOI'I I' Sfnvro BY EJU~TING C.ITY WATE" .,.IHS,OHl., AUTHORIZED
f'£AaoNHII. W TtC Cln WAllR AHO S£W(R. OE""RT"'ENT ....u. INITAUo. THC KftV" COHHlc;T~



METER COUPLING '*
CURB STO.P *,'

*SEE STD. DEl AIL NO. 452 FOR
APPROVED STOPS, COUPLINGS ETC•

TAP SIZES PERMITTED FOR DIRECT TAPS
PIPE SIZE SIZE.. OF TAR CI P SIZE OF TAP AC P
3" 8 4" NONE NONE (SEE NOTES 4' 85)

6" I" AND' SMALLER I" 8 SMALLER, NOTE 5
8" I-I/i' 6 SMALLER 1-112" 8 SMALLER, NOTE 5

10"612" i'AND SMALLER 2"6 SMALLER, NOTE 5

I. ::XTENSIONS, MUST BE MADE WITH WRAPPED GALV.
PIPE. .

2. GALV. PIPE Ar:W FITTINGS TO BE WRAPPED IN AC
CORDANCr;: WITH STANDARD SPECIFICATION 655

3. METER SERVICE TAPS SHALL INCLUDE ALL FITTINGS
FROM THE WATER MAIN TO THE CURB STOP
INCLUDING METER BOX.

4. ALL ASALSTOS CEtvlENT PIPE LESS THAN 6" MUST
I,;\V!: f. DOUBLE SrHAP bRONZE SERViCe: OR
HE.:I\VV DIITY' TAPPED COUPLING ..

5. ALL A$uESTOS CI;:MEN T PlrE ON MAJOR AND
COLLECTOR STREE T~ MUST HAVE A DOUBL.E
STRAP E3HONZE SERViCE SADDLE Of-( HEAVY
DUTY' TAPPED COUPLING.

Z

::E
:0
If) •.

I:: OR 3/4:: GALv. ST"ELL-ID'
I OR 3/4 GALV ELL--.........

I

INSULATED COUPLING
PESCOR OR APPROVED EQUAL

NOT TO SCALE
.._-_._._._-------------~..;.;...;.;,;; ....

GALV. PIPE

BRONZE SERVICE CLAMP.
JONES NO. J·979
08 APPROVED EQUAL

~ -41f\.<> _~,L

MUEL~ER ::> NOTES
H-I0003 OR
JONES NO. J-45
OR. APPROVED EQuAL

. ," X 3/4" OR
'C\l

(f) 1- 1/4"X ," GAl-V, RED.
~ f5 .4" X 3/4" OR I" GALV. NIP.
~ ~ 3/4" OR I" GALV. ELL

:=> 3/4" OR t GALV. ST. ELL

S.TANDARD DETAIL 450
CITY OF- PHOENIX

r.N<:>INEEFIN . CEr't,RnI.ENT

\
•,314'~O~ I" CORP. STOP (MACHINE THREAD)

MUELLER NO. l-Q003,JONES NO. J-·ij9
OR ~PPROVED EQUAL

Z :z :z-
::E ~ :E.

: I,{)

¢ r<')

WRAPPED31~~~ ,~ERVI~ ~P I
"~ / -/ -, _,:--.4;1. , ..... :- #:, ~/., L""

'APPROVEO:.~:'-"::Jl.".C;A;...~'::'-::~./:":'/4/1- v • OJ IV APPROVEO::CS,dA:tt .- ' .. I ") ,:..:
CITY ENGINEE,:' 'OATE WATER a SEWERS OIRECrO~~(~.ATE

RfDRAWN It-72VF



STANDARD DETAIL 452
CITY OF PHOENIX

ENGINEERING DEPARTMENT

~~~Eo, WATER SERVICE CO~,. '¢V/7'
( ,l. . ,. .I ~ . .....A • • / ,I //,.,~ 1

APPROVED .. .oi'·: //'/,' . ' .. " '/ ,c 2.~ ~ APPROVED'~ . .": '_"'_'''__

/ CITY ENGINEER / OAT WATER a SEWERS DIRECTOR DATE .

APPROVAI.,S SHOWN ARE NOT NECESSARILY EXCLUSIVE. IF APPROVAL OF A 4'c1-
SIMILAR DEVICE. BELIEVED TO BE COMPARABL~ .AND EQUAL IS DESIRED,
A REQUEST SHOULD BE SUBMITTED SUPPORTED 8Y APPROPRIATE
INFORMATION AND DATA.
IF GENERAL APPROVAL IS DESIRED, REQUEST SHOULD 8E SUBMITTEO
OIRECTLY TO THE WATER AND SEWERS DIRECTOR.
IF APPROVAL FOR A SPECIFIC PROJECT IS DE&RED, REQUEST SHOULD BE'
MADE THROUGH THE INSPECTION SECTION,FIELD ENGINEERING DIVISION,
CIT'l. ENGINEERING DEPARTMENT

McDONALD 6101
4

MUELLER H-I0283
H-I0291

HAYES 4000
I*HEADS OF ALL! CURB STOPS
I
I
I
i

e "
.

Rev.IO-74 W.M.K. NOT TO SCALE

.. .

WI DIELECTRIC INSULATION
F-IOOO

H-15007

IPS-COPPER. ELL
L-28-33
L-28-44
5628
J-15S0
1i-15530
9032

STOPS
COPPER SERVICES
F-600
5200
J-ISOO
4701
H-ISOOO

METER COUPLINGS
SPM-2R

J-130
J-134
4622 OR 4624·

H-I0890
H-IOS91
, 5680 OR 5682

SHALL 8E DRILLED 1/4" 0 FOR L.OCKS.

CORPORATION
PLASTIC SERVICES
F-'IOOI

ADAPTERS
IPS -POLYETHYLENE
C-86-33
C-86-44

J-2606
H-15426

J-3402

H-15005

CURB STOPS * '
B-II-333.8-11-666

• B-1 1-444. 8-11-777
J-1900
I

MANUFACTURER
FORO
HAYES
JONES
McDONALD
MUELLER

MANUFACTURER
FORO .

MANUFACTURER
FORD
i

JONES

HAYES
JONES

.MUELLER
~cOONALO

NOT!:

•
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10
12
14

24

18
2

,6

CONe. THRUST
BLOCK

SIZE OF MAIN DIM. 'x'
6"

(
CONC. T...HR~ST BLOC~
i~FT.SQ:)... .

Col. P. OR A.CoP. WITH ADAPTERS
18"

~

GROUND LINE
~~~~H1~~---

FOR WATER VALVE
BLOCK ING SEE DETAIL«>0' " '. "~"

PLAN

•Co I. P. - 0

:tr-..u----tJ-.....k'lJ---u....~&''.J>·r::· :·~o:~..;:~
. :.:

" PUMPER CONNECTION
TO FACE CURB.

SEE DETAIL 490
FOR VALVE BOX INSTALLATION

8" SLIP JOINT CONe. PIPE
6" VALVE

VALVE BOX TO BE SUPPORTED ON BRICKS
TO PI~EVENr VERTICAL LOADS BEING
TRANSMITTEO TO VALVE

CONCRETE THRUST
BLOCK

ELEVATION

NOTE: ALL JOINTS IN FIRE HYDRANT ASSEMBLY TOBEOFCAUU<ED
LEAD OR MECHANICAL JOINT PER A.S.A.-A 21.,11.

i

STANDARD DETAIL 460
CITY OF PHOENIX

~'NGINEERING DEPARTMtNT

METHOD OF SETTING FIRE HYDRANT .
.' '. IN PARKWAY WITH WATER MAIN' _- .

APPROVEO,~~. fl'.h\'&6'oAPPROVE~~~"'. '/";'~4/~ ?"--""'"jii
. CITY· G NEER DATE· ATER a SEWERS DIRECTOR DATE'

CONC. THRUST BLOCK
(3 SQ. FTJ SEE DETAIL 480.. .'. ' .. ,'- - .. ~

REV wr 4-13 A
REV 8-60

•
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N

-

4" CAP

4~HYDRANT NOZZLE

,....._. -.,;3_._81_5_-_M_I_N. ,

6 THREADS PER INCH

ALLOWABLE TOLERANCE ( )

STANDARD DETAIL 465
CITY OF PHOENIX

ENGINEERING DEPARTMENT

FIRE HYDRANTSa 4T..HREADS . I
.J 2-1/2" . ( .. "} -' ,~ ~rrZ;

~tl(A '" 'Mt)h..ROVEO:c-(' '..' "'·C.1 (,4
«(::'

ENGINEER IOAT WATER a SEWERS DIRECTOR'--=OA=f="E-

2-1/2" CAP

~V2"HYRANT NOZZLE

APPROVED;

•

..



, {' 3 •

MINIMUM THRUST BLOCK AREA IJEQUIRED (Yx~)

Cone. Iit)iu/
bloc/( :

LINESWATER

NOTES:

I. Tobie is based on 3.000#/sq. ft. soil.
. If conditions are found to ind'icate
soil bearing it; less, the areCla
sholl be increased accordingly.

2. Areas for pipe lorger than 16"
sholl be calculated for each' ptoj~ct.

3. Form all non-bearing verticol surfaces 6. I

, "
'~

STANDARD DETAIL 480
CITY OF PHOENIX

,SECTION 14·~

,
"

NOTe: rJ,,·v.1 b/O&'k~tI" 10
tlxt.ha'''o vnt:lis'!p,6,d
t/rtJ.unc(.

ENGINEERLNG DEPARTMEN·T

THRUST BLOCKS FOR
," _, /I

/t~_··~ .z ~';d;;'.~ 0#1t 6;(-I.1P!P
CITY. ENGINEER DATE

APPROVED:

PIPE WATER PIPE.. _----_.------
SIZ£ T_. 1J-d,M.~& 4.1<' U t..~ fMo's----_._ .. _--_.

4"1L,,g 3 $, F,ttf J .3, "~1'

(i" 4 J .
~. 6 .3 ..

-----'-
10 " .5

,.
9

REV. -----
11/726 IZ· 13 M 7 .
REV.

16'~ 23 " 12 .'/0-1-68
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VALVE BOX TO BE SUPPORTED ON
BRICKS TO PREV::NT VERTICAL
LOADS FqOM BEING TRANSMITTED
TO SMALL PIPE.

.-- CITY OF PHOENIX
, ...- STANDARD VALVE BOX

DETAIL NO. 490

TYPE A

S"MfN

~--CITY OF PHOENIX
STANDARD VALVE BOX a
DETAIL NO. 490 R

NOTE- I
REDUCER MAY BE USED ~

I,,! ~~~~L~~N~C:~~?Z~g,
PIPE. I

/
~2"CURB STOP

. MuELLER ORISEAL (H·I0283)
'. .fORD 8ALL VALVE 811-777 l

"AYES 8ULLEm.. 400 .
J JONES (J-1900)

C9.N~ECTII)NS WRAPPED OR APPROVED 'EOUAL

.V-- FI~JI SHPARKWAY GRADE
·~z::z:::z.z:z::::r.Zl---"----

. TYPE B

,.' ,

" .' .. ". 4

. :~ '. ".'4 ",
.~: ,... ..

BUILDING BRICK OR SOLID
CONCRETE BLOCK.-

TAPPED TEE OR
CROSS AS PER
PLAN -----j

ENLARGED 'A'

FRAME a COVER ST~ DE~

UNPAVEO STREE T -:;~-~-?'-:---'"FiP;:n::::z:z~~~?&V;77;7)77T
~'-'

STANDARD DETAIL 489
CITY OF PHOENIX

PU8Ll¢ WORKS O(PARTME'NT

DIVISION OF ENGINEERING

NOTE:
THIS DETAIL IS TO 8E
USED WHEN CONNECTING
GALVANIZED PIPE TO
ASBESTOS CEMENT PIPE
OR CAST IRON PIPE,

CURB STOP WITH VALVE BOX Sr. COVER
..- ;;/;/...,~ / / • ....../ /:::t .

APPROVE D: 4. ~[{.tL.rt£rf::LJ.{;>¢1.../?i..1
CITY ENGINEER Dt.TE

REV 9-' -11'"
NEW 1(\-1- 60

..



lei

N~~~),q""--£-_---~cn
11'
t-=
L\I
Q

~c:i
(!) ...
ZCll

~ lj.
x (I)

~ ...
e" CONCRETE PIPE.':1< 0::

LENGTH CUT IN·o '5!' ~.
FIELD TO SUIT .,:, 0: Q

CIlx
ti:
~

CLASS "B" CONCRETE

l ~------'J>.0.-'.,_ L2...:..'....::~..:-;:°::....L.~:r=.::I-II~~~ .,.-.,.,...------...
: I rAil. _T-.....
~~

co

6 11
THICKNESS 4b"DIA

CLASs"a"CONC.

CONCRETE TO BE ON ----'
UNDISTURBED OR
COMPACTED SOIL

COVER ONLY, FROM DET. 19S(LATEST REVISION)

FINISHED GRADE

f'I~~::t::z~~r8",CONCRETE PIPE-LENGTH CUT IN FIELD TO SUIT

CLASS "e" CONCRETE

VALVE BOX TO CONSIST OF A ,VERTICAL CONCRETE PIPE
STEM WITH A CAST CONCRETE BASE AS SHOWN TO
PREVENT VERTICAL LOADS FROM BEING TRANSMITTED

"A~'t VALVE TYPE "A' -#
SYMBOL

TO BE USED IN AREAS
SUaJECT TO VEHICULAR TRAFFIC

THE WORO"WATER" >< S"C.1. FRAME a COVER
ON COVE R ----, ~ DET. 198(LATEST REVISION) ~

\ ASPHALTIC CONC. ;.
PAVEMENT ~

TYPE lB
l~

SYMBOL

.TO BE USED IN ARE AS NOT
SUBJECT TO VEHICULAR TRAFFIC

STANDARD DETAIL 490
CITY OF PHOE Nt X

ENGI NEERING DEPARTMENT

-

VIEW' "A-A"

~
-\D' A N

,CONCRETE BASE MAY
BE CAST AND DELIVERED
SEPARATELY TO BE FIELD
ASSEMBLED AND SECURED

_.L-.J. TO PIPE WITH MORTAR OR
'-----+------' EPOX Y

THE WORD II WATER"
ON COVER

N _--on-.

RE V. 11/72 ¥F 6.
'REV. 10-1-68

VALVE, BOX INSTALLATION
" /)-;. ::~__ ;- ~~ ~ .. .L ') ',// " ..t I

APPROVEcr:-.c ··~·Lk~-tt;.«.-!-(..t."",,·.J:!:--.:.c'l,Iflt P APPROVED ~.a.t(~I _'__ ;?;'~.!-~a 19.V
CITY ENGINEER DATE. WATERS SEWERS DIRECTOR DATE

SCALE ,": 1'-0"&._-_....,-_.--------------------------;.;;,.;.;;,~..;....;.-~
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SECTION2D

IR.RIGATION SYSTEM

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a pll.rj; of ~his specification to the extent indicated bythe references
thereto.

1.1 Federal Specifications.

Poly (Vinyl Chloride) (PVC) Plastic Pipe,
Schedules 40,80, and 120

Rubber Rings for Asbestos-Cement Pipe

Poly (Vinyl Chloride) (PVC) Plastic Pipe
(SDR-PR)

Unions, Pipe, Steel or Malleable Iron,
Threaded Connection, 150 Ibs and
2501bs

Cast-Iron Pipe Centrifugally Cast iii
Metal Molds, for Water. and Other
Liquids

Cast-Iron Pipe Centrifugally Castin .
Sand-Lined Molds, for Water and
Other Liquids

Pipe, Bends and Traps.; Lead (for)
Plumbing and Water-Distribution

Pipe, Cast Gray and Ductile Iron,
Pressure (For Water and Other
Liquids)

6. Tools
7. Cleanup
8. Variation in Arrangement of

Sprinklers
9. Guarantee

Index

20.1

D 1869-66

D 241-74

D 1785-74

A21.11-197

A 21.8-:1970

WW-V-51E
&Int. Am-2

WW~P-325a

WW-V-54D
& Int. Am-I

A21.6-1970

WW-U-531D

A 21.10-1971
& A 21.10a-1972

WW-P-421C

1. Applicable Publication$
2. General
3. Materials
4. Installation
5. Tests

Gray-Iron and Ductile-Iron Fittings,
2 In. through 48" In., for
Water and Other Liquids

Rubber-Gasket Joints for Cast-lr,on and
Ductile-Iron Pressure PiPeand Fittings

1.3 American Society for Testing and Materials (ASTM) Standards.

Valve, Angle,Check, and Globe, Bronze"
(125,150and 200Pound,ThreadedEnd,
Hanged Ends, Solder, Ends, and..
Brazed End, for Land Use)

Valve, Gate, Bronze (125, 150 and 200
Pound, Threaded Ends, Hanged Ends,
Solder End and Brazed Ends, for Land Use

1.2 American National Standards Institute; Inc. (ANSI) Standards.

•



2D-2

3. MATERIALS shall conform to the respective specifications and other requirements specified below:

2.1 Aboveground and Riser piping shall be galvanized steel.

2.2 Below Ground Piping. Pipe 4 inches and larger shall be c.ast-iron, .asbestos-cement or pl.astic. Pipe smaller than
4-inch shall be plastic or galvanized steel. Pipe for sleeving shall be corrugated metal, galvanized steel, or plastic or
bituminized fiber pipe. The minimum cover for laterals and branches shall be 12 inches. The minimum cover for
pressure lines shall be 2.5 feet except under roadways, parking and paved are.as the minimum cover shall be 3 feet.

2.3 Sprinkler heads and control valves shall not be located within 2 feet of building or structure foundations.

2.4 Electrical Work shall conform to the applicable requirements of section: ELECTRICAL-DISTRIBUTION AND
PARK-LIGHTING; UNDERGROUND.

•

Threaded Poly (Vinyl Chloride) (PVC)
Pl.astiC Pipe Fittings, Schedule 80

Socket-Type Poly (Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 40

Solvent Cements for Poly (Vinyl Chloride)
(PVC) Plastic Pipe and Fittings

Asbes~os-CementWater Pressure Pipe or
Water and Other Liquid

Gate Valves 3 In. Through 48 In. for
Water and Other,Liquids

Installation of Cast-ironWater Mains

D 2564-73a

D 2464-74

D 2466-74

C 800-66

C 700-64

C 500-71

C 400-72

C 600-64

C 601-68

C 603-65

1.4 American Water Works Association (AWWA) Standards.

Disinfecting Water Mains

Installation of Asbestos-Cement
Water Pipe

Cold-Water Meters-Displacement Type

Threads for Underground Service Line
Fittings.

2. GENERAL. This section covers irrigation. piping including connection to source of water supply, complete.
Excavation,trenching, and ·backfill are specified in Section(s): EARTHWORK and EXCAVATION, TRENCHING,
AND BACKFILLING FOR UTILITIES SYSTEMS.

3.1 Pipe.

3.1.1 Galvanized Steel Pipe shall conform to ASTM A 120, standard weight.

3.1.2 Plastic Pipe shall conform to ASTM D 1785, schedule 40 for pipe with ~olvent welded joints and schedule 80
for pipe with threaded joints, or to ASTM D 2241, Type 1, grade 1,315 psi for pressure lines and 200 psi for other
lines for pipe with solvent welded joints. Pipe and fittings shall bear the seal of approval (nsf mark) of the National
Sanitation Foundation's standard for plastic pipe and fittings for potable water service.

3.1.3 Asbestos Cement Pipe. AWWA C 400, class 150, unless otherwise shown. Uncombined hYdroxide content
shall not exceed 1.0 percent.

3.1.4 Cast Iron Pipe. Federal Specification WW-P-421, type II or III, class 150, or ANSI A 21.6 or A 21.8,
working pressure 150, with push-on or mechanical joints, unless otherwise shown.

3.1.5 Bituminized Fiber Pipe. ASTM D 1861 or D 1862.

3.2 Joints.

3.2.1 Plastic Pipe Joints shall be solvent welded or threaded. Solvent for welded joints shall conform to ASTM D
254. Use of pipe dope or solvents on threaded joints will not be permitted.
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3.3.2 For Cast Iron Pipe. Fittings and specials shall be suitable for 150 psi working pressure, unless otherwise
indicated. Fittings and specials for mechanical joint pipe shall conform to ANSI A 21.1 O. Fittings and. specials for
use with push-on joints shall conform to ANSI A 21.10 and A 21.11.

3.3.3 For Galvanized Steel Pipe. Steel fittings shall be . galvanized. Threaded fittings shall conform to
ANSIB 16.3.

3.6 Valve Boxes shall be plastic, cast iron, or concrete, except that concrete boxes may be installed only in
locations not subjected to vehicular traffic. Cast iron boxes shall be extension type with slide-type adjustment and
with flared base. The minimum thickness of metal shall be 3/16 inch. Concrete boxes shall be the standard product
of manufacturer of precast concrete equipment. The words "Irrigate", for gate valves; "PRV", for pressure relief
valves; and "ReV" for remote control valves shall be cast in covers of boxes for the irrigation system. The boxes
shall be such length as will be adapted, without full extension, to the depth of cover required over the pipe at valve
location. Plastic boxes shall be a standard catalog product of a manufacturer regularly engaged in the manufacture of
valve boxes. Plastic boxes installed in paved areas, roadways and oherareas subject to vehicular traffic shall be
equipped with cast iron rings and covers. Plastic boxes installed inturfed areas shall have green covers. Boxes housing
control valves shall have lockable covers. Plastic shall be rigid combination of polyolefin and fibrous inorganic
materials having the following phYsical properties:

Value

3,400 psi
0.5 ft-Ib/in
63
230 degrees F
1.15

Method

D-638
D-256
D-2240
D-648
D-792

ASTM Test

3.2.2 Asbestos Cement Pjpe. Rl,lbberrings, ASTMD 1869.

3.2.3 Cast Iron Pi.pe. Mechankaljoints, ANSI A 21.1 I, stuffingbbx type. Push-On joint, ANSI A 21.11.

3.2.4 Insulating Joints shall be installed between nonthreaded ferrous andnoriferrous. metallic pipe, fittings a.nd
val\'res. Insulating joints shall consist ofa sandwich-type flange' insulating gasket of the dielectric type, insulating
washers, and insulating sleeves for flange bolts; Insulating gaskets shall be full faced with outside, diameter equal to
the flange outside diameter. Bolt insulating sleeves shall be full length. Units shall be of a shape to prevent
metal-to-metal contact of dissimilar metallic piping elements.

3.2.5 Insl,llation J~ints. A rubber-gasketed or other suitabll;\ type of insulating joint shall be provided to
effectively prevent metal-to-metal contact between adjacent dissimilar metalli.c pipes or fittings.

3.2.6 Connections between asbestos cement pipe and cast iron fittings, or valves shall be made ~ith jointing
materials conformig to AWWA C 603.

3.3 Fittings and Specials.

3.3.1 For Asbestos Cement Pipe. Fittings and specials shall be cast iron, bell-end in accordance with
ANSI A 21.10, 150 psi pressure rating, except that profile of bell may have special dimensions as required by the
pipe manufacturer.

3.3.4 For Plastic Pipe. Fittings shall conform to ASTM D 2464 or D 2466.

3.4 Gate Valves shall be designed for a working pressure of not less than 150 psi. Valve connections shall be as
required for the piping in which they are installed. Valves shall have a clear waterway equal to the full nominal
diameter of the valve, and shall be opened bytuming counterclockwise. The operating nut or wheel shall have an
arrow, cast in the metal, indicating the direction of opening.

3.4.1 Valves smaller than 3 inches shall be all bronze and shall conform to Federal SpecificationWW-V~54, type I.

3.4.2 Valves 3 inches and larger shall be iron body, bronze mounted, and shall conform to AWWA C500.

3.5 Pressure Relief Valves shall have all bronze body and dome construction With silicone seats, stainless steel
springs and be ASME tested and rated. Relief setting shall be 50 psi. Valves shall be 3/4 inch size.

Tensile Strength (2.0 in. Min.)
Impact Strength, Izod
Shore-D Hardness
Deflection Temp. @ 66 psi stress
Specific Gravity

3.7 Sprinklers.

3.7.1 General. Sprinkler heads of the types indicated shall be installed on pipe risers as indicated. Size of riser
pipe, maximum spacing heads, radius of coverage, nozzle diameter, rate of water application and the available
pressure at the riser, shall be as indicated for each type and size of head. Sprinkler units of each type shall be the
product of manufacturers regularly engaged in the production of lawn sprinkler or irrigation equipment.

•
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3.10.1 Housing. Each controller shall be inclosed in a tamper-proof lockable metal housing. Ex terior w~ll

mounted and pedestal mounted controllers shall be weatherproof. Where more than one controller is installed in ~n

irrigation system, a single key shall open all cabinets. Two keys for each system shall be fu.rnished.

3.7.4 Shrubbery Spray Heads shall be fully adjustable from full flow to shut off. Heads shall be of all br~s

construction tapped for 1/2-inch I.P.S. female thread. Nozzles shall be interchangeable. Heads shall be equipped with
vandal-proof locking screws.

3.7.5 Bubbler Type Irrigation Heads shall be fully adjustable from fun flow to shut off. Heads shall be plastic with
brass adjusting screw and shall be of the side discharge type.

3.8 Sprinkler Control Valves and Valve Accessories;

3.8.1 Remote Control Valves shall be completely serviceable while installed in line or shall have a union
connection on the downstream side; shall have brass bodies, a flow control device; shall operate on approximately 2[4
volts, be normally closed, be slow closing globe type; and be of the same manufacturer as the automatic controller
used in the work.

•

18
6

12
12
12
12
23
18
12

No. of Stations

TABLE I

A
B
C
D
E
F
G
H
I

Controllers

3.8.2 Quick Coupling Valves shall be two piece, spring-loaded, compression type, normally closed, opening against
line pressure, and actuate<:! by downward thrust against the valve. Body shall be of cast red bronze. Machined parts
shall be fabricated from red brass. Valve washers and sealers for key stems shall be of a semi-rigid,non-metalli~,

material. and shall be easily replaceable. Inlets shall be tapped for National Standard pipe thread of the pipe riser si~e

or sizes shown on the drawings. Valves shall be suitable for a maximum operating pressure of 150 psi and shall be tl1e
standard product of a reputable manufacturer of quick coupling valves for laWn sprinkling systems. The Contractdr
shall furnish coupler keys for operating. the valves With hose swivels. Rubber sleeves shall be the standard.product Of
the manufacturer of quick coupling valves and when required they shall replaced hinged cover as regularly furnished.
Each sleeve shall ~ave a cover.

3.9 Unions shall conform totb.e requirements of Federal Specification WW-U-S31, Type B.

3.10 Automatic Controllers. Controllers shall be the product of a manufacturer regUlarly engaged in the
production of turf sprinkler systems and shall be specifically designed for use on large turfareas. ContrcHler shall oe
suitable for operation on the availableela:trical supply and shall be capable of complete automatic and manual

.operation for the number of stations shown in table I. Control circuit voltage shall be less than 30 volts•. Eadh
controller shall b.ave a master switch to disconnect controner from supply lines.

3.7.2 FiXed Head, Pop-Up Nozzle Sprinklers shall be of the lawn sprinkler type having removable spray tip nozZ1$
of the full, three quarters, half, third or quarter circle patterns, as required. The pop-up feature shall consist of!l
piston to which the spray tip nozzle is attacb.ed, a synthetic rubber gasket and shall be of sufficient b.eilht toperrni~
it to rise at least one inch while in operation. Bodies shall be cast brass, and the recess for the piston shall ..b¢
sufficiently deep to contain the piston completely within the body of the sprinkler head. Pistons or piston parts,
spray tip nozzles and other parts shall be mllchined from rod brass. Pistons shall be cylindricalincrosssectioIian~
shall fit sufficiently close in a machined hole at top of head, or shall have a machined flange and seat,soas t9
eXclude debris from the receSs.

3.73 Rotary. Pop-Up Sprinklers of the full or part circle pattern as indicated shall be actuated by a water-drivet!.
gear motor. Gears shall be inclosed and prqtected from sand. Inner parts shall be of brass,bronze, or other corrosiot!.
resistant material. Outer body shaH b.e .of sufficient strength and design to protect sprinkler from vandalisIIl.
Sprinklers shall be of one piece housing type so that interior parts may be removed or replaced from top withouit
removing housing frqm the riser. Sprinklers shall be equipped with free turning covers or other device to eliminate
vandalism or damage.



TABLE II

4. INSTALLATION.

20.5

31
31
27
20
20

Mechanical
Joint Pipe

19
19
19
19
19

Push-On
Joint Pipe

Deflection In Inches

3
4
6
8

10

Diameter
in Inches

4.1 General. Unless otherwise specified,installation of sprinklers, backflpw prevention units, control valves,
meters and boxes shall conform to the drawings. .

4.2 Handling. Pipe and accessories shall be handled so as to insure delivery to the trench in sound, undamaged
condition. The interior of pipe and accessories shall be thoroughly cleaned of foreign matter before being lowered
into the trench and shall be kept clean during laying operations by plugging or other approved method. Before
installation, the pipe shall be rnspected for defects. Material found to be defective before or after laying shall be
replaced with sound material at no additional cost to the Government.

4.3 Cutting of pipe shall be done in a neat and workmanlike manner without damage to the pipe. Unless otherwise
recommended by the manufacturer and authorized by the Contracting Officer, cutting shall be done with an
approved type mechanical cutter. Wheel cutters shall be used when practicable.

4.3.1 Plastic Pipe shall be cut square and all burrs, particles and curls shall be removed.

4.4 Joint Deflection.

4.4.2 Cast Iron Pipe. The maximum allowable deflection will be given in AWWA C600. Table II shows maximum
deflection for 18 foot lengths of pipe. For other lengths the deflection will vary proportionately.

4.4.1 Asbestos Cement Pipe. Maximum allowable deflections from a straight line or grade, as reqUired by vertical
curves, horizontal curves, or offsets, will be 5 degrees unless a lesser amount is recommended by the manufacturer.

3.10.2 . Programming. Timing forea~hstation shalloe viapte up to 60 minutes. The programming cycle shall be
not less than 14 calendar days. Each statio:\!. shal1beindependently tiIned, scheduled, or omitted. PrograJ;Ilmillgshall
be changeable without special tools and with,o}lfdis~ewb1jngcontroller. .

3.10.3 Charts. A chart, encased in plastic, sho'wingclearly the areas serviced by each remote control valve shall
be provided ateach controller.

3.10.4 Electrical Work shall conform 'to the requirefuent~ of section: ELECTRICAL-DISTRIBUTION ·AND
PARK-LIGHTING; UNDERGROUND Electrical wiring from controller to control valves shall be solid, single
conductor, copper wire, type UF, size recommended bytl;1econtro~ler.manufacturer except that minimuIllwire size
shall be No. 16. Common wire shall·be different color from all others. Regardless of the number of location ofvalves
connected to a single controller station, separate control wires shall be run from the controller station to each valve.
Wiring from controllers to panel shall be installeq in rigid conduit.

3.11 Gravel shall be crushed or natural material, washed and uniformly graddd between 3/8 and I-inch size.

3.12 Pipe Bedding andB ackfill Matedal. Sand bedding material not less than 2 inches thick shall be placed under
pipe where trench excavation is in rock. Where sand bedding is not required, thebottom of trenches shall be
accurately graded to provide uniform bearing and support for each section of pipe on undisturbed soil at every point
along its entire length. Backfill material shall be suitable for the required compaction and free frm stones larger than
I-inch in any dimension. .

3.13 Water meters shall be the displacement type conforming to AWWA C700.

If the alinement required deflection in excess of the above limitations, special bends or a sufficient number of
shorter lengths of pipe shall be furnished to provide angular deflections within the limit setforth.

4.5 Placing and Laying. Pipe and accessories shall be carefully lowered into the trench by means of derrick,
ropes, belt slings, or other authorized equipment Under no circumstances shall any of the materials be dropped or
dumped into the trench. The full length ofeach section of pipe shall rest solidly upon the pipe bed, with recesses
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4.6.4 Insultion Joints shall be installed inaccordance with rec omendations of the manufacturer.

4,6.5 InsuiatingJointsshi111 be installed in accordance with recommendations of the manufacturer.

4.6.6 Connections between different types of pipe and accessories shall be made with transition fittings approved
by the Contracting Officer.

4.7 PipeSleeves shall be installed \Vith aminimum of off-set at the joints to permit easy installationand remo~al of
the irrigation lines. All plastic lines shall be instaJled in sleeves under paved areas. Sleeves shall extend .at least 12
inches beyond the edges of the. pavement. Sizeij of sleeves shall be as follows:

4.8 Setting of Valves, and Boxes. Valves and valve boxes shallbe installed where shown or directed, and shall b¢
set plumb. Valve boxes shall be centered on the valves. Valves shall be located outside the area of roads and streets.
Earth fill shall be carefully tamped around each valve or meter box to a distance of 4 feet on all sides of the box, or
to the undisturbed trench face if less than 4 feet. Valves slJ,all have the interiors cleaned of all foreign matter before
installation. Stuffing boxes shall be tightened and the valve shall be inspected in open and dosed positions to insure
that all parts are in working condition.

4.9 Reaction Backing.

4.9.1 Thrust blocks shall be concrete mixed not leaner than 1 cement: 2-1/2 sand: 5 gravel. Blocks shall be placeii
between solid ground and the fitting to be anchored. The area of bearing shall be as indicated or as approved.

4.10 Remote Control Valves,.

4.10.1 Install remote control val~es in locatiOns as sh.own on the drawings, with a cover of 8 inches maximum ov¢r
top of flow control stem, Install, a union. on .downstream side of all valves not provided with a union typ~

connection. Fit with valve box and cover. Top of valve box shall be flush with finish grade.,

4; 11 RemoteControlWiring. Connections of wiring, other than in the controller housing, shallbe made with
epoxy encapsulated connectors. Where more than one wire is placed in trench, the wiring shall be taped together lit
maximum intervals of 10 feet.

2
2-1/2

3
4
6

Minimum Sleeve Size
(inches)

Pipe Size
(inches)

1/2
3/4
1, 1-1/4 and 1-1/2
2 and 2-1/2
3 and 4

ex~avated to accolIlffiodattdoints,Pipethat hasihe g;rade Or joint disturbed after lllying shall.be taken npand ~laid.;
Pipe shall not be laid in water or when trench conditionsa,re unsuitable for the work. W/!,tet shallbe kept put oftQei
trench until jointing is completed. When work is not in progresS; open ends of pipe, trUing, and' valves shall be:
securely c1ose(i so that no trench water, earth, or other substanc~s'Yillenter the pipes of fittings.

4.5. I Asbestos Cement Pipe shall be installed in accordance with AWWA C603, exceptasotherwis~ specifi.eil.
Short le~ths.of pipe machined ateach end or overall shall be use~.at fittings and rigid structures and, .for tying~in
and closures. .

4.5.2 Plastic Pipe shall be, installed in aceordll1l<:e With the procedures recommended in AS'I'MD 2774 andU!
herein specified. . , . . " ,., . ,

4.5.3 Tracer Wire of N. 12, type TW plastic coated copper wire, or Tracer Tape shall be instalied withnon-met81lic
(asbestos-cement or plastic) irrigation pressure lines.

a. . Tracer wire or tracer tape shall follow the main line pipe lines and terminate in th~ yard box with the gate
valve that controls these lIlain irrigation lines. 'Provide enough length of wire or tape to make aJoop and attach a:
plastic label with the designation "Tracer Wire." .

4.6 Jointing.

4.6.1 Asbestos Cement Pipe. Couplings shall be installed inaccord\IDce with AWWA C603,

4.6.2 Cast Iron Pipe. Mechanical and push-on type joints shall be installed in accordance with AWWAC600.

4.6.3 Galvanized Steel Pipe. ,Threaded joints shall be made tight with a stiff mi;Kture ofgraphite and oil, inert
filler' and oil, or with an approved graphite compound, applied with a ,brush to the male threads only; Compounds
shall not contain lead. .



4.12 Automatic Sprinkler Controller. Controller shall be mounted on wood with wood screws lI.nd on concrete
with expansion shield type anchors or embedded anchor bolts. Connect electrical to panel as shown on the drawings.
Connection to control wiring shall be made within the pedestal or head of the controller. Electrical wiring shall be in
a rigid conduit from controllers to panel provided under other sections. The work under this seciton shall include all
wiring to the panels or elsewhere as required, in order to complete the installation of the control system.

5. TESTS.

5.1 After completion of the piping system and prior to backfilling and the installtion of the sprinkler heads, the
entire system shall be tested for leaks and thoroughly flushed under pressure to remove any dirt, scale or other
material. Lines shall 'be tested at 200 p.si. for 1 hour duration. Cracked or defective pipe, fittings, or accessories
disclosed in the pressure test shall be replaced by the Contractor with sound material at no aditional cost to the
Government, and the test shall b!l repeated until results are satisfactory to the Contracting Officer.

5.1.1 No line shall be covered until inspection and approval has been given by the Contracting Officer.

5.1.2 Testing of plastic pipe shall not be done until all joints have had at least 2 hours to set and cure. During cold
weather, 48 hours elasped time shall be allowed for setting prior to testing. No water under pressure shall come in
contact with any joint during the specified curing period. In hot weather, water shall not be permitted to stand in
pipes until after backfilling is completed. Water used in testing shall be drained from pipes after completion of
testing.

5.2 Coverage Test. When the irrigation system is completed the entire system shall be adjusted and operated to
demonstrate the water coverage is complete and adequate and that the system conforms to the requirements of the
plans and specifications. All deficiencies and inadequacies resulting from defective or inadequate materials and/or
workmanship shall be corrected at no additional cost to the Government. In the event any modifications to the
system or deviation from the approved plans and specifications are directed, an adjustment in contract price will be
made.

6. TOOLS. Three sets of special wrenches for removal and/or installation of sprinkler heads shall be provided at
locations designated by the Contracting Officer.

7. CLEANUP. Upon completion of the installation of the irrigation system and appurtenances, all debris and
surplus materials resulting from the work shall be removed.

8. VARIATION IN ARRANGEMENT OF SPRINKLERS from those shown on drawings will be permitted. If such
variation is made, the Contractor shall submit a shop drawing for approval in accordance with the Special Provisions.
If any conflicts occur necessitating departures from the contract drawings, details of departures', hydraulic
calculation and reasons shall be submitted as soon as practicable for written approval of the Contracting Office.
Hydraulic calculations shall include application rate per hour, maximum triangular spacing of heads for desig flow
rate and pressure, overlap including wind loss allowance and friction loss thru pipe fittings, valves and accessories.

9. GUARANTEE. The following equipment to be furnished under this specification shall be guaranteed for a
period of 1 year from the date of acceptance thereof, either for beneficial use or final acceptance, whichever is
earlier, against defective materials, design, and worl<manship:

Quick coupling valves and keys
Rotary sprinklers
Water meters
Control valves
Automatic controller

* * * * *
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1.1 Federal Specifications (Fed. Spec.).

1. APPLICABLE PUBLICATIONS. The following publications of the issue listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

Gray Iron Castings

Sewer and Manhole Brick (Made from Clay
or Shale)

Building Brick (Solid Masonry Units
Made from clay or Shale)

Ready-Mixed Concrete

Portland Cement

Mortar for Unit Masonry

Compression Joints for Vitrified Cay
Pipe and Fittings

Precast Reinforced Concrete Manhole Sections

6. Wye Branches
7. Manholes
8. Connections to Existing Manholes
9. Building Connections

Index

RR-F-62lb

A 48-74

C 32-73

C 62-75a

C 94-74a

C l50-73a

C 270-73

C 425-75

C 478-75

C 700-75

1. Applicable Publications
2. General
3. Materials
4. Installation
5. Concrete Cradle and Encasement

Frames, Covers, Gratings, Steps, Sump
and Catch Basin, Manhole

1.2 American Society for Testing and Materials (ASTM),Publications.

SECfION2E

SEWERS;SANITARY, GRAVITY

Vitrified Cay Pipe, Extra Strength,
Standard Strength and Perforated

2. GENERAL. Gravity sanitary sewers shall be constructed in conformance with this section of the
specifications. The construction required herein shall include appurtenant structures and building sewers to points of
connection with the building drains five feet outside the buildings to which the sewer system is to be connected.
Excavation and backfilling shall conform to section: EXCAVATION, TRENCHING, AND BACKFILLING FOR
UTILITIES SYSTEMS. Backftlling shall be accomplished after inspection by the Contracting Officer. Work covered
by this section will not be accepted until backftlling connected with the work has been completed satisfactorily.

3. MATERIALS shall conform to the respective specifications and other requirements specified below.

3.1 Pipe may be of any of the following materials unless otherwise specified or shown.

3.1.1 Cay Pipe and Fittings. ASTM C 700, bell and spigot type, unless otherwise specified or indicated.

3.1.1.1 Compression Joints. ASTM C 425.

3.2 Brick For Manholes. ASTM C 62, grade SW, or ASTM C 32, grade MS.

3.3 Cement Mortar. ASTM C 270, type M.

3.4 Portland Cement~ ASTM C 150, type II for concrete used in manholes and type optional with the Contractor
for cement in concrete cradle and encasement. .



3.5 Portland Cement Concrete. ASTM C 94, compressive strength of 3,000 pounds per square inch at 28 days.
Concrete in place shall be protected from freezing and moisture loss for 7 days.

3.6 Precast Reinforced Concrete Manhole Sections. ASTM C 478, except that portland cement shall be as
specified herein.

3.6.1 Joints for Precast Reinforced Concrete Manhole Sections. Joints shall be mortar, or anapprved mastic or
rubber gasket, Or an approved combination of these types.

4. INSTALLATION.

4. Adjacent Facilities.

4.1.1 Water Lines. Where the location of the sewer is not clearly defined by dimensions on the drawings, the
sewer shall not be closer horizontally than ten feet to a water-supply main or service line, except that where the
bottom of the water pipe will be at least twelve inches above the top of the sewer pipe, the horizontal spacing may
be a minimum of six feet. Where gravity-flow sewer cross above water lines, the sewer pipe for a distance of ten feet
on each side of the.crossing shall be fUlly encased in concrete or shall be acceptable pressUre pipe with no joint. closer
horizontally than three feet to the crossing. The thickness of the concrete encasement including that the pipe joints
shall be not less than four inches.

4.2 Pipe Laying.

a. Pipe shall be protected during handling against impact shocks and free fall and the pipe interior shall be
free of extraneous material.

b. Pipe laying shall proceed upgrade with the spigot ends of bell-and-spigot pipe and tongue ends of
tongue-and~groovepipe pointing in the direction of the flow. Each pipe shall be. laid accurately to the line and grade
shown on the drawings. Pipe shall be laid and centered so that the sewer has a uniform invert. As the work
progresses, the interior of the sewer shall be cleared of all superfluous materials.

c. Before making pipe joints all surfaces of the portions of the pipe to be joined shall be clean and dry.
Lubricants, primers, and adhesives shall be used as recommended by the pipe manufacturer. The joints shall then be
placed, fitted, joined, and adjusted so as to obtain the degree of water tightness required.

4.2.1 Trenches shall be kept free of water and as dry as possible during bedding, laying, and jointing and for as
long a period as required. When work is not in progress, open ends of pipe and fittings shall be satisfactorily closed
so that no trench water or other material will enter the pipe or fittings.

4.2.2 Backftll. As soon as possible after the joint is made, sufficient backfill material shall be placed along the
pipe to prevent pipe movement off line Or grade.

4.2.3 Width of Trench. If the maximum width of the trench at the top of the pipe, as specified in SECTION:
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS, is exceeded for any reason other
than by direction, the Contractor shall install at no additional cost to the Government such concrete cradling, pipe
encasement, or other bedding as may be required to satisfactorily support the added load of the backfill.

4.204 Joints Between Different Pipe Materials shall be made as hereinbefore specified, using approved jointing
materials.

4.3 Leakage Tests. Lines shall be tested for leakage by either infiltration tests or exfiltration tests, as appropriate.
Priotto testing for leakage the trench shall be backfilled up to at least the lower half of the pipe. Ifrequired,
sufficient additional backfill shall be placed to prevent pipe movement during testing, leaving the joints uncovered to
permit inspection. Visible leaks encountered shall be corrected regardless of leakage test results. When the water
table is 2 feet Or more above the top of the pipe at the upper end of the pipe line section to be tested, infiltration
shall be measured using a suitable weir or other device acceptable to the Contracting Officer. When the Contracting
Officer determines that infiltration cannot be properly tested, an exfiltration test shall be made by filling the line to
be tested with water so that a head of at least 2. feet is provided a.bove both the water table and the top of the pipe
at the upper end of the pipe line to be tested. The filled line shall be allowed to stand until the pipe has. reached its
maximum absorption, but not less than 4 hours. After absorption, the head shall be re-established.The amount of
water required to maintain this water level during a two-hour test period shall be measured. Leakage as measured by
either the infiltration test Or exfiltration test shall not exceed 250 gallons per inch diameter per mile of pipe line per
day When leakage exceeds the maximum amount specified, satisfactory correction shall be made and retesting
accomplished. Testing, correction, and retesting shall be made at no a<iditional cost to the Government.

4.4 Test for Deflection. When flexible pipe is used, a deflecting test shall be made on the entire length of the
installed pipeline on competion of all work, including the leakage test, backfill, and placement of any fill, grading,
paving, concrete, or superimposed loads. Deflection shall be determined by use of a deflection device or by use of a
spherical, spheroidal, or elliptical ball, a cylinder, or circular sections fused to a common shaft. The ball, cylinder, Or

2&2



-.

circular sections shall have a diameter, or minor diameter as applicable, of95 percent ofthe normal inside diameter
of the pipe. A tolerance of +0.5 percent will be permitted. The ball, cylinder,or circular sections shall be of a
homogeneous material throughout, shall have a density greater than 1.0 as related to water at 39.2 degrees F, and
shall have a surface brinell hardness of not less than 150. It shall be center bored and through bolted with a
one-fourth inch minimum diameter steel shaft having a yield strength of 70,000 psi or more, with eyes at each end
of attaching pulling cables. The eye or loop shall be suita.bly backed with flanged or heavy washer such that a pull
exerted on the opposite end of the shaft shall produce compression throughout the remote end of the ball, cylinder
or circular sections. Circular sections shall be so spaced that the distance from'the external faces of the front and
back sections shall equal or exceed the diameter of the circular section. Failure of the ball, cylinder, or circular
sections to pass f~eely through a pipe run, either by being pulled through Or by being flushed through with water,
shall be cause- for rejection of that run. When a deflection device is used for the test in lieu of the ball, cylinder, or
circular sections described hereinbefore, such device shall be approved by the Contracting Officer perior to use. The
device shall be sensitive to 1.0 pyrcent of the diameter of the pipe bing measures and shall be accurate to 1.0 percent
of the indicated dimension. Installed pipe showing deflections of 4.5 percent of the normal diameter of the pipe
shall be retested by a run from the opposite direction. If the retest indicates a deflection in excess of the 4.5 percent,
the suspect pipe shall be replaced. Any pipe showing deflections in excess of 5 percent at the end of the one year
following installation and acceptance will be replaced at no cost to the Government.

5. CONCRETE CRADLE AND ENCASEMENT. The pipe shall be supported on a concrete craIe, or encased in
concrete where indicated or directed.

6. WYE BRANCHES shall be installed where sewer connections are indicated or where directed. Cutting into
piping, for connections shall not be done except in special approved cases. When conditions are such that the
connecting pipe cannot be adequately supported on undisturbed earth or tamped backfill, the pipe shall be encased
in concrete backfill or supported on a concrete cradle as directed. Concrete required because of conditions resulting
from faulty construction methods or negligence by the Contractor shall be installed at no additional cost to the
Government. The installation of wye branches in a existing sewer shall be made by a method which does not damage
the integrity of the existing sewer. One acceptable method consists of removing one pipe section, breaking off the
upper half of the bell of the next lower section and half the running bell of the wye section. After placing the new
section, it shall be rotated so that the unbroken half of the bell will be at the bottom. The two joints shall then be
made with joint packing and cement mortar.

7. MANHOLES.

7.1 General Manholes shall be constructed of brick, concrete, precast concrete rings, with cast iron or
reinforced-concrete frames and covers, and in accordance with the drawings. The invert channels shall be smooth and
semicircular in shape conforming to the inside of the adjacent sewer section. Changes in direction of flow shall be
made with a smooth curve of as large a radius as the size of the manhole will permit. Changes in size and grade of the
channels shall be made gradually and evenly. The invert channels shall be formed directly in the concrete of the
manhole base, or shall be built up with brick and mortar, or shall be half tile laid in concrete, or shall be constructed
by laying full section sewer pipe through the manhole and breaking out the top half after surrounding concrete has
hardened. Pipe connections shall be made to manholes using water stops, standard o-ring joints, special manhole
couplings, or shall be made in accordance with the manufacturer's recommendation. The E:ontractor's proposed
method of connection, showing materials selected and specials required, shall be submitted to the Contracting
Officer and approved prior to installation. The floor of the manhole outside the channels shall be smooth and shall
slope toward the channels not less than one inch per foot nor more than 2 inches per foot. Free drop inside the
manholes shall not exceed one foot 6 inches, measured from the invert of the inlet pipe to the top of the floor of the
manhole outside the channels, and drop manholes shall be constructed whenever the free drop would othenvise be
greater than one foot 6 inches. :Ladders shall not be installed unless the depth exceeds 12 feet.

7.2 Manhole Ladder. When the depth from top of cover to invert of main sewer exceeds 12 feet, manholes shall
be provided With a straight-type steel ladder not less than 16 inches in width with 7/8 inch-diameter rungs spaced
12 inches apart. The rails shall be not less than 2 inches by 1/2-inch in section. The ladder shill be adequately
anchored to the wall by means of steel inserts spaced not more than 6 feet apart vertically and shall be so installed as
to provide at least 6-1/2 inches of toe space between the wall and the inside of the rungs. The ladder and inserts shall
be galvanized after fabrication in conformance with ASTM A 123. The wall along the line of the ladder shall be
vertical for its entire height.

7.3 Jointing and Plastering. Mortar joints shall be completely filled and shall be smooth and free from surplus
mortar on the inside of the manhole. Brick manholes shall be plastered with 1/2 inch of mortar over the entire
outside surface of the walls. Brick shall be laid radially with every sixth course laid as a stretcher course. Mortar and
mastic joints between precast rings shall be full-bedded in jointing compound and shall be smoothed to a uniform
surface on both the interior and exterior of the manhole. Instillation of rubber gasket joints between precast rings
shall be in accordance with the recommendations of the manufacturer.

7.4 Frames and Covers. Reinforced-concrete frames and covers shall conform to the drawings. Cast iron frames
and covers shall conform to the drawings in all essentials of design or to Federal Specification RR-F-621, type as
suitable for the application, circular, without vent holes. The frames and covers shall have a combined weight of not
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less than 400 pounds and shall conform to ASTM A 48, class 20B. The letter "S", at least 2 inches high, shalI be
stamped Of cast into all covers so as to be plainIy visible. UnIess otherwise shown on the drawings, the frames and
covers sha11beso setthat the top of the cover will be flush with finished pavement grade or 2 inches higher than
finished grade in unpaved areas.

8. CONNEctIONS TO ~XIStING MANHOLES. Pipe connections to existing manholes sha11bemade in such
manner that the finish work will conform as nearly as practicable to the essential applicable requirements specified
for new manholes, including alI necessary concrete work, cutting, and shaping. .

9•.. BuILDING CONNECTIONS shall include the lines to and connection with the building waste drainage piping at
a point approximately 5 feet outside the building, unless otherwise indicated. Where building drain piping is not
installed, the ContractorshalI terminate the building connections approximately 5 feet from the.site of the building
at a point aild in a manner designated by the Contracting Officer.

* * * * *
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SECTION2F

DETOURS AND TRAFFIC CONTROL FACILITIES

1. STREET CLOSINGS. Streets adjacent to the site shall not be closed to through traffic. Closure of Hayden
Road shall conform to the applicable completion of work and other requirements of the SPECIAL PROVISIONS.

2. EQUIPMENT CROSSINGS. The Contractor shall not cross detours or eXisting paved roadways with
construction equipment except at approved marked crossings. Crossings shall be maintained in accordance with
applicable State, county, and city regulations.

3. TRAFFIC CONTROL FACILITIES. As required by applicable State, city, and county traffic regulations, the
Contractor shall furnish, install, maintain, and remove all temporary barricades, lights, warning signs, flagmen, or
police officers, and other facilities necessary to control the traffic and protect pedestrians within the limits of the
construction area. All signs to be used on the job during periods of darkness shall be reflectorized. Traffic control
shall conform to the Traffic Barricade Manual, City of Phoenix and Part 400 of Uniform Standard Specifications for
Public Works Construction, Maricopa Association of Governments, Arizona.

4. CAMELBACK ROAD DETOUR. The City of Scottsdale will construct, maintain and remove a detour at
Camelback Road in accordance with the attached sketch and the applicable requirements of the SPECIAL
PROVISIONS.

*****
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Index

1.1 ' Federal Specification.

Deep Well Vertical Turbine Pumps 
Line Shaft and Submersible Types

8. Electrical Equipment
9. Concrete Foundations

10. Operating and Maintenance Instructions
11. Tools
12. Tests
13. Guarantee

B58.1-1971

GG-G-76D Gages,Pressure and Vacuum, Dial
Indicating (for Air, Steam, Oil,
Water, Ammonia, ChIoro-FIuoro
Hydrocarbon Gases, and Compressed
Gases)

1.2 ' American National Standards Institute, Inc., (ANSI) Standard.

2. 'GENERAL.

1. Applicable Publications
2. General
3. Materials and Equipment
4. Approval of Materials and Equipment
5. Workmanship
6. Lineshaft Vertical Turbine Pumps
7. Submersible Vertical Turbine Pumps

1. APPUCABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. '

SECTION2H

PUMPS; WATER, VERTICAL TURBINE

2.1 ' Capacities of all eqwpment shall be not less than those indicated.

2.2 ' Conformance With Agency Requirements. Where materials or equipment are specified to be an approved
type, the seal or label of approval from a nationally recognized testing agency adequately equipped and competent
to perform such services shall be attached thereto. A certification or published catalog specification data statement
to the effect that the items are in accordance with the referenced standard will be acceptable- as sufficient evidence
that the items conform thereto. Iti lieu of such certification or published data, the Contractor may submit a written
certificate from any approved nationally recognized testing agency adequately equipped and competent to perform
such services, stating that the items have been tested and that the units conform to the requirements listed
hereinafter, including methods of testing of the specified agency. In addition to the testing agency requirements, the
items furnished shall comply with the other requirements of these, specifications.

2.3 'Nameplates. Each major item of equipment shall have a standard nameplate securely affixed thereto in a
conspicuous place showing the manufacturer's name, address, and serial number. In addition, the nameplate for each
pump shall show the capacity in gallons per minute at rated speed in revolutions per minute and head in feet; the
nameplate for each motor shall show the horsepower, speed, and electric-current characteristics. Such other
information as the manufacturer may consider necessary to complete identification shall be shown on the
nameplate.

2.4 ' Safety Requirements. All gears, couplings, projecting ~tscrews, keys, and other rotating parts so located that
any person can come in close proximity thereto shall be fully enclosed or properly guarded. '

2.5 ' SpartrParts Data. As soon as practicable after approval of materials and equipment and, if possible, not later
than 4 months prior to the date of beneficial occupancy, the Contractor shall furnish a complete list of parts and
supplies, with current unit prices and source of supply.

2.6 . Electrical Work. Electrical motor driven equipment specified herein shall be provided complete with motors,
motor starters, and controls. Electric equipment and wiring shall be in accordance with section: ELECTRICAL
WORK, INTERIOR. Electrical characteristics shall be as indicated. Motor starters shall be provided complete with
properly sized thermal overload protection in each phase and other appurtenances necessary for the motor control
specified. Each motor shall be of sufficient capacity to drive the equipment at the specified capacity without
exceeding the nameplate rating of the motor when operating at proper electrical system voltage. Manual or
automatic control and protective or signal devices required for the operation herein specified and any control wiring
required for controls and devices but not shown on electrical plans shall be provided under this section of the
specifications.. .



2.7 Work Specified Elsewhere-Concrete for foundations not specified hereinafter shall be as specified in section:
CONCRETE.

3. 'MATERIALS AND EQUIPMENT shall conform to the respective publications and other requirements specified;
below. Other materials and equipment shall be as specified elsewhere herein and as shown on the drawings, and shall
be the products of manufacturers regularly engaged in the manufacture of such products. Items of equipment shalli
essentially duplicate equipment that has be,en in satisfactory use at least 2 years prior tobid opening and shall be
supported by a service organization that is, in the opinion of the Contracting Officer, reasonably convenient to the
site.

3.1 Pressure Gage. Federal Specification GG-G-76, class I, style X, type I, minimum size 3-1/2 inches nominal,
diameter, pressure range as specified or as shown.

4. APPROVAL OF MATERIALS AND EQUIPMENT. Within 30 days of receipt of notice to proceed, and before;
starting installation of anY materials or equipment, the Contractor shall submit to the Contracting Officer fOf!
approval, installation drawings and lists of materials and equipment to be incorporated in the work. Installation
drawings shall include detailed plans for installation of the pumps and drivers; diagrams indicating all electpcal
wiring and electrical connections. If departures from the contract drawings are deemed necessary by the Contractor,:
details, of such departures, including changes' in related portions of the project and reasons therefor, shall, be
submitted with the drawings. Approved departures shall be made at no additional cost to the Government. The lists:
of materials and equipment shall be supported by sufficient descriptive material, such as catalogs, cuts, diagrams"
pump characteristic curves, and other data published by the manufacturer, to demonstrate conformance with the:
specification requirements; catalog numbers alone will not be acceptable. The data shall include the name andi
address of the nearest service and maintenance o1'!ganization that regularly stocks repair parts. Listings of items that
function as part of an integrated system shall be furnished at one time.

5. WORKMANSHIP. Materials and equipment shall be installed in accordance with the approved
recommendations of the manufacturer for obtaining conformance with the contract documents.

6. UNESHAFT VERTICAL TURBINE PUMPS.

6.1 General. Lineshaft vertical turbine pumps shall be constructed in accordance with American Standard B5S.l
except as hereinafter modified. The pumps shall be designed for flanged discha1'!ge as shown, and the pump setting 011
location of the pump suction shall be as shown. The lower end of the suction pipe shall be equipped with a brass 011
stainless steel strainer of adequate areaway opening. The pumps shall be designed for operation under the following
conditions.

6.1.1 Pump Service. The pump shall be utilized in the irrigation pump station.

6.1.2 Pump Drivers. The pump shall have a vertical hollow shaft electric motor driving unit.

6.1.3 PUmp Characteristic,s. The pump shall be capable of discharging 750 gal per min. at 240 feet total
discharge head measured at the discharge flange. Pilmps shall operate at optimum efficiencies to produce the most
economical pumping system under the conditions encountered. ' ,

6.2 ' Pump Head Assembly shall consist of the pump base, the discharge head, and the driver; Head assemblies shaH
be of low, rigid construction arranged for bolting to the support plate, and shall be provided with at least 2 eyebolts
or cast lugs of suitable size, or other means of securing slings, to facilitate setting and lifting. ,

6.2.1 PUmp Base shall be cast iron or steel with lip to collect leakage from stuffing box. Lip shall be provided with
drilled and tapped connection for drainage pipe. Base shall be designed to prevent contamination oUhe well from
the surface" and shall accommodate the required driver assembly.

6.2.2 Discharge Head flanges shall be designed for standard pipe connections. Surface-type discharge heads shall be
cast integrally with the, pump base. '

6.2.3 Pump Drivers.

6.2.3.i, Hollow Shaft Electric Motor Drivers shall be provided with aball bearing or roller bearing of adequate
strength to carry the hydraulic thrust load of the pump impellers and the weight of all rotating parts. The motot
shall be provided with a nonreversible ratchet device or automatic releasing clutch to prevent revef!Se rotation of the
pump and impeller shaft. Provisions shall be made for vertical impeller adjustment at the top of the motor.

, '

6.3' Water-Lubricated Pump and Column. Each section of the discharge column shall ,consist of a colurnnpipe,
lineshaft with hardened journal surfaces and bearing spiders with bearings spaced not more than 10 feet on centef!Si
and couplings. EXcept as hereinafter modified, all elements of the discharge column, pump bowls, and impellef& shall
conform to American Standard BSS.I. The pump bowl shaft shall be stainless steel. A bronze bearing permanentl)\'
packed with non-soluble hydraulic grease shall ,be provided at the bowl-assembly intake to servie as the bottom
bearing of the impeller shaft. Pump bowls ,shall nave integrally cast vanes with smooth, streamlined water a
passageways, shall be constructed of close-grained cast iron, and may be lined with enamel, vitreous, or plastic •
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material. Impellers shall be .carefully finished with smooth water passageways and shall have nonoverloading
characteristics based on the nameplate motor or engine horsepower rating throughout the entire performance range
of the pump. Impellers shall be constructed of bronze which may be coated with enamel,vitreous, or plastic
material, or of cast iron which shall be coated with enamel, vitreous, or plastic material.

6.4' Suction Strainer. The suction strainer shall be of the basket type, fabricated from brass or stainless steel.

6.5 ' Lubrication of lineshaft pumps shall be by water. Pumps designed to operate With dry bearings will not be
acceptable. ' . .

6.5.1 'Wate~Lubricated Lineshaft Pumps.

6.5.1.1 Pumps With Automatically Controlled Drivers shall be provided with solenoid-operated valve for
prelubrication .operation. A time-delay mechanism shall be provided to prevent the pum'p from starting until all
lineshaft bearings above the water level have been supplied with prelubrication water.,
6.6 'Finish. The pump shall have painted or enameled finish as standard with the manufacturer.

7. 'SUBMERSIBLE VERTICAL TURBINE PUMps shall be constructed in accordance with American Standard
B58.1,except as hereinafter modified. The size of submersible pumps shall be limited to t:\1ose using one horsepower
or larger motors. The pumps shall be designed for connection to piping as shown. A bronze or stainless steel strainer
of adequate areaway· opening shall be provided at the pump suction.· The pump shall have settings as follows or as
shown, and shall be capable of discharging quantities against total pumping heads measured at the top pump bowl
while operating in wells with data as shown in the folloWing tabulation. See American Standard B58.1,Part A.
Pumps shall be sized to make optimum match with system head curve as shown on the drawings. PUmps shall be
operable at heads ranging from 10 percent above or below the normal design head. Pumps shall operate at optimum
efficiencies to produce the most economical pumping system under the conditions encountered.

7.1 ' Head Assembly shall consist of the surface plate from which the vertical discharge pipe is suspended, and an
elbow or fitting as required for connecting to the piping system. Head assemblies shall be of cast iron or steel, with
threaded, flanged, or welding fitting discharge as required for standard pipe connection. The elbow or pipe fitting
may be a standard item or specially fabricated to adequately support the weight of the motor and cable, pump, and
discharge pipe when filled with water. The surface plate shall contain suitable openings as required for the discharge
pipe, electric power cable, well depth gage, vent pipe, and other accessories as Shown. The surface plate shall be of
adequate thickness to support the weight of the motor and cable, pump, and discharge pipe when filled with water.
The head assembly shall be provided with eyebolts, lugs, or other means as required for securing Slings, to facilitate
proper setting.

7.2 ' Pump Bowl Assembly. Except as hereinafter modified, all elements of the pump bowl assembly shall
conform to American National Standard B58.1. .

7.2.1 ' Pump Shaft shall be stainless steel and the pump-motor coupling shall be stairiless steel capable of
transmitting the required thrust in either direction and the total torque of the unit.

7.2.2 Pump Bowls shall have integrally cast vanes with smooth, streamlined water passageways, shall be
constructed of close-grained cast iron, and shall be lined with enamel, vitreous, or plastic material. PUmp bowls may
be equipped with replaceable seal rings on the suction side of enclosed impellers. '

7.2.3 Impellers may be open, semiopen, or enclosed design, and shall be carefully finished with smooth water
passageways. Impellers shall have nonoverloading characteristics based on the nameplate motor horsepower rating
throughout the entire performance range of the pump. Impellers shall be constructed of bronze which shall be
coated with enamel, vitreous, or plastic material, of thermoplastic material, or of cast iron which shall be coated
with enamel, vitreous, or plastic material.

7.2.4 'Bearings. Intermediate bowl bearings shall be wate~lubricatedbronze or fluted rubber. Top bowl bearings
and interconnecting bearings shall be grease packed or water-lubricated bronze or fluted rubber. Grease in
grease-packed bearings shall be non-water-soluble hydraulic type permanently sealed against loss. Grease-packed
bearings shall be provided with sand caps to prevent intrusion of abrasive particles. Adequate thrust bearings shall be
provided to carry the weight of all rotating parts plus the hydraulic thrust, and shall be capable of withstanding
upthrust imposed during pump starting. Thrust bearings may be located in the pump motor, or in the pump bowl
assembly, and shall be of the self-alining type. .

7.2.5 . Strainer. A bronze or stainless steel strainer shall be furnished at the pump suction, and shall have a net
inlet area equal to at least 3 times the impeller inlet area. The maximum unit opening shall not be more than
75 percent of the minimum opening of the water passage through the bowl or impeller.

7.3 ' Discharge Pipe shall be sized as shown, capable of withstanding the hydraulic head encountered, with strength
of pipe and joints capable of supporting the total weight of the motor and electric cable, pump, and discharge pipe
when fIlled with water. Discharge column retainers or spiders shall be utilized to maintain the discharge pipe
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lle.I)tered in the well casing. A mmJJnum of one retainer shall be provided for each section of discharge pipll.
hall be made forfastening the retainer spiders to the discharge pipe to prevent them from sliding oh the pipe and
damaging the power .cable when the pump is installed in the well. .

8. 'ELECfRICAL EQUIPMENT.

8.1 ' LineShaft Vertical Turbine Pumps.

8. 1.1 ' Electric Motor. Each electric-motor-driven pump shall be driven by a vertical continuous-duty electric
motor. Motors shall be of the squirrel-eage type, having normal-starting-torque and low-starting-current
characteristics, and shall be of sufficient size so that the nameplate horsepower rating will hot be exceeded
throughout the entire published pump characteristic curve.

8.1.:2 . Control Equiprllent. Each motor shall be furnishe4 with an enclosed magnetically operated motor starter.
Automatically controlled p\lmps shall have three-position manual-off-automatic selector switch in cover. A pump
low-water cutoff shall be installed in the well and shall shut the pump off when the water level in the well reaches
the level shown. Low-water cutoff shall be probe type an4 all parts in contact with water shall be constructecl of
corrosion resistant materials. The probe wires shall be securely fastened to the pump column at minimum spacing of
10 feet with staililess steel bands or waterproof tape.

9. 'CONCRETE FOUNDATIONS. Concrete for foundations shall be as specified in section: CONCREtE.
Foundation bolts, as required, shall be furnished for proper positioning of equipment during the placement of the
concrete. . .

10. OPERATING AND MAINTENANCE INSTRUCTIONS.

10.1 BoUnd Instructions. Six complete sets of instructions containing the manufacturer's operating. and
maintenance instructions for each piece of equipment shall be furnished. Each set shall be permanently bound and
shall have a hard cover. One complete set shall be furnished at the time the test procedure is submitted, and the
remaining sets shall be furnished before the contract is completed. The following identification shall be inscribed on
the covers: the words "OPERATING AND MAINTENANCE INST~UCTIONS," the name and location of the
building, the name of the Contractor, and. the contract number. Flysheets shall be placed before instructions
covering each subi ect. The instruction sheets shall be approximately 8-1/2 by 11 inches, with large sheets of
draWings folded in. The instructions shall include, but not be limited to, the following:

System layout showing piping, valves, and controls

Approved wiring and control diagrams

A control sequence describing startup, operation, and
shutdown

Operating and maintenance instructions for each piece of
equipment, including lubrication instructions

Manufacturer's bulletins, cuts, and descriptive data

Parts lists and recommended spare parts

.0.2 Framed Instructions. Approved wiring and control diagrams showing the complete layout of the entire
system, including equipment, piping valves, and control sequence, framed under glass or in approved laminated
plastic, shall be posted where directed. In addition, condensed operating instructions explaining preventive
maintenance procedures, methods of checking the system for normal safe operation, and procedures f()r safely
starting and stopping the system shall be prepared in typed form, framed as specified above for the wiring and
control diagrams, and posted beside the diagrams. Proposed diagrams, instructions, and other sheets shall be
submitted for approval priorto posting. The framed instructions shall be posted before acceptance testing of the
systems.

10.3 . Field Instructions. Upon completion of the work and at a time designated, the services of one Or more
competent engineers shall be provided by the Contractor. for a period of not less than one day to instruct a
representative of the Government in the operation and maintenance of the pumping system. These field instructions
shall cover all the items contained in the bound instructions. .

11. TOOLS. ·For each pumping station included in the contract, special tools necessary for maintenance and
repair of the pumps, and one pressure grease gun for each type of grease required for pumps, motors,shall be
furnished and mounted on a suitable rack.

12. TESTS.
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12.1 Pumps. Three certified copies of factory test reports for each pump shall be submitted The tests shall be
performed in accordance with applicable portions of American Standard B58.1. Test reports shall be in the form of
characteristic curves, and shall indicate capacities, heads, efficiencies, and horsepower, and net positive suction head,
throughout the entire range of the pump. In addition, the Contractor shall operate the pump following installation
for a minimum of 2 hours at a head and capacity as specified by the Contracting Officer. The test results shall assure
that the pumps have been installed in conformance with applicable parts of American Standard B58.1,and that all
manual and automatic controls function properly. Three certified copies of factory pump test curves for each pump
shall be submitted .

13. GUARANTEE. The following equipment to be fumishedunder this section of the specifications shall be
guaranteed for a period of one year from the date of acceptance thereof, either for beneficial use or final acceptance,
whichever is earlier, against defective materials, design, and workmanship.

* * * * *
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1.1 American National Standards Institutes, Inc. (ANSI) Standards.

1.2 American Society for Testing and Materials (ASTM) Standards.

Unified Screw Threads

Square and Hex Bolts and
Screws, Including Hex Cap
Screws and Log Screws

Carbon Steel Externally and Internally
Threaded Standard Fasteners

Index

7. Valves and Pump Station Accessories
8. Hydro-Pneumatic Tank
9. Intake Structure

10. Supports, Guides and Anchors
11. Painting
12. Bolts and Gaskets
13. Guarantee

Bl.1-1960
& Bl.la-1968

B18.2.l-l972

A 307-68

1. Applicable Publications
2. General
3. Approval of Materials, Equipment,

and Shop Drawings
4. Spare Parts Data
5. Excavation. Trenching and

BackfJ1ling
6. Vertical Turbine Pump

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

SECTION 21

IRRIGATION PUMP STATION

1.3 American Water Works Association (AWWA) Standards.

AWWA DlOQ-73 - Welded Steel Elevated Tanks, Standpipe, and Reservoirs for Water Storage

AWWA C 701-70- Cold-Water Meters - Turbine Type

2. GENERAL The irrigation pump station including the pumps, tanks, valves, gauges, meters and all the
necessary piping and mechanical or electrical control equipment in accordance with these -specifications and as
shown shall be furnished and installed.

3. APPROVAL OF MATERIALS, EQUIPMENT, AND SHOP DRAWINGS. The Contractor shall furnish in
accordance with the SPECIAL PROVISION, shop drawings and a complete list of materials and equipment to be
incorporated in the work. Shop drawings shall include detailed plans for the installatio of the pumps; diagrams
indicated all electrical wiring and electrical connections; and a detailed piping drawing if changes in the piping
arrangement shown on the contract drawings are necessary. The list shall include catalogs, cuts, diagrams, illustrative
drawings, pump characteristic curves, and such other descriptive data as may be required by the Contracting Officer.
Partial lists submitted from time to time will not be considered, but shop drawings may be submitted separately
within the specified time period. Approval of equipment under this provision shall not be construed as authorizing
any deviations from the specification unless the attention of the Contracting Officer has been directed to the specific
deviations. Equipment differing from that specified may be proposed, provided the Contractor clearly states such
differences and provided all essential requirements of the specification are met. If the equipment offered under this
provision is, in the opinion of the Contracting Officer, equal to or better than that specified, it will be considered.
Pump characteristic curves shall be submitted for each size pump, as prepared by the pump manufacturer, and shall
show capacities, heads. efficiencies, and brake horsepower throughout the entire range of the pump.

4. SPARE PARTS DATA. The Contractor shall furnish in accordance with the SPECIAL PROVISION,
spare-parts data for each different item of equipment listed. The data shall include a complete list of parts and
supplies, with current unit prices and source of supply; a list of parts and supplies that are either normally furnished
at no extra cost WIth the purchase of the equipment or specified hereinafter to be furnished as part of the contract;
and a list of additional items recommended by the manufacturer to assure efficient operation for a period of 120
days at the particular installation. The foregoing shall not relieve the Contractor of any responsibility under the
guaranty specified hereinafter.

5. EXCAVAnON, TRENCHING AND BACKFILLING shall conform to the applicable requirements specified in
section: EXCAVATION, TRENCHING AND BACKFILLING FOR UTILITIES.

•



6. VERTICAL TURBINE PUMP shall conform to the apPlicable requirements specified in section: PUMPS:
WATER, VERTICAL TURBINE.

7. VALVES AND PUMP STATION ACCESSORIES.

7.1 Air Release Valve. The air valve shall be constructed of a cast iron body and cover equipped with bronze
trim, stainless steel float, shockproof syntheticseat and bronze linkage. All internal parts shall be stainless steel or
bronze.

7.2 Pressure Relief Valve. The pressure relief valve shall be a hydraulically or pneumaticallY operated, diaphragm
actuated globe valve. The valve shall be screwed end, direct-acting, adjustable, spring loaded, and designed to permit
flow when pressure exceeds the spring setting. It shall have a single removable seat and a resilient disc and shall be
without external packing glands. The valve shall have a bronze body with stainless steel trim. The valve shall be
a(ijustable through a range of 20 to 200 psi.

7.3 Pressure Gauge. Manifold mounted pressure gauge shall be complete with individual 1/4 inch all bronze ball
valve shutoff. The gauge shall be constructed for outdoor use with a non-corrosive, dust-proof, water-resistant case,
brass mechanism, clear glass crystal, and calibrated 0 to 200 psi.

7.4 Low Level Electrode. The electrode control shall be a series 1 or single electrode control providing a low
water level pump stop. The control baseplate shall be high strength, diacast, aluminum alloy with mounting
keyholes. The coils shall be wound on nylon bobbins and epoxy encapsulated. The control shall be equipped with a
manual reset switch and enclosed in a weatherproof enclosure. The electrode fitting shall be sized to accommodate
one electrode and constructed of cast iron. The electrode shall be of stainless steel and wire suspended.

7.5 Six inch (6") 125 number flanged semi-steel wye pattern strainer shall be installed in the piping manifold. The
wye strainer shall have a 20 gauge stainless steel 1/8 inch perforated screen. The strainer shall have a hand operated
two inch (2") blow down complete with butterfly blow down valve. .

7.6 Pressure Sensing Switch. The pressure switch shall be of the 150 psi range with 4-1/2 inch dial. The
indicating pointer contact shall be nickel silver with fine silver contact area. The high and low heavy silver stationary
contacts shall be mounted on the plexi-glass window assemblies on the front of the gauge. All current carrying parts
of the contact assembly shall be gold plated. The gauge shall be of the geared movement type with special link in
spring to compensate for arrested movement of pointer contact in operation. Movements shall be of bronze and
stainless steel combination. The pointer contact is to have a recalibrating hub. The Bourdon tube shall be of bronze.
The dial shall be of 4-1/2 inch laminated synthane with white figures silt screened on black background. The
accuracy shall be ASA standard for Grade A gauges or better. The gauge shall be equipped with a shutoff valve.

7.7 Water Meters.

7.7.1 The meter shall conform to AWWA C 701-70.

7.7.2 The manufacturer shall supply an Affidavit of Compliance and a Certificate of Testing for Accuracy for the
meter supplied.

7.7.3 The casing shall have the manufacturer's serial number imprinted on the outer case.

7.7.4 The register shall be straight-reading in U.S. gallons with a sweep test hand and replacable change gears.

7.7.5 The register box ring and lid shall be made of a copper alloy containing not less than 75 percent copper.

7.7.6 The register shall be unconditionally guaranteed for ten (10) years not to fail for any reason other than
tampering or vandil1ism. If the register, when taken out of service and equipped with a new measunng chamber
assemblY, does not meet the measurement requirements of these specifications, it shall be deemed defective andshall
be replaced by the manufacturer at no cost to the City of Scottsdale within the guarantee period.

7.8 Air Compressor. The air compressor shall be base mounted for use with a remote receiver, electric motor
driven, single stage, air cooled, suitable. for continuous outdoor service. Piston displacement shall be capable of at
least 1.7 CFM at 100 psi discharge pressure. The air compressor shall be equipped with a belt guard, dry type
combination air filter and silencer; pressure gauge; automatic starting unloader for loadless starting; start-stop
control, check valve on compressor discharge connection.

8. HYDRO-PNEUMATIC TANK

8.1 Pressure tank shall be steel, electrically welded, horizontal, cylindrical with flanged and dished head of quality
steel of 55,000 psi minimum tensile strength. Tanks shall conform to ASME code for unfired pressure vessels. Design
working pressure of tank shall be 150 psi. Design materials fabrication, erection and testing of the pressure tank shall
be in accordance with applicable requirements of AWWA Specification D 100-73. The tank shall be guaranteed as
conforming to the latest ASME code provisions. No code stamp is required.
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9. INTAKE STRUCTURE.

Air Compressor
Hydro-Pneumatic Tank

Wye Strainer
Pressure Relief Valve

Pumps
Motors

Control Equipment
Turbine Meter

12. BOLTS AND GASKETS.

9.3 Metalwork shall be in accordance with the section entitled "Miscellaneous Metal".

9.4 The expanded metal screen shall be steel.

10. SUPPORTS, GUIDES AND ANCHORS. The number, location, deSign and detail of all supports, guides and
anchors shall be subject to the approval of the Contracting Officer. Piping shall be adequately supported, guided and
anchored in such manner as to preclude any unnecessary or excessive stresses or strains to be carried by the piping or
transmitted to equipment. Supports, guides and anchors shown on the plans shall be installed as indicated.
Additional supports, guides, or anchors which field conditions indicate as necessary shall be installed as required by
the Contractor. All above grade supports, guides, and anchors shall be neat and woIkmanlike in appearance, as well
as structurally sound. Preference shall be given standard prefabricated or manufactured shapes and items of
installation. Bends, tees and valves on buried pressure pipe shall be supported with adequate concrete thrust blocks
and concrete anchors with steel straps.

11. PAINTING. All valves, tank, pipe and fittings shall be painted in accordance with the section entitled
"Painting, General" of these specifications.

9;2 Pipe passing through walls of the structure shall be provided with cast iron wall sleeves. Annular space between
walls and sleeves shall be filled with rich cement mortar. Annular space between pipe and sleeves shall be filled with
mastic.

9.1 The Intake Structure shall be constructed at the location indicated and in accordance with the details shown.
Concrete shall have a minimum compressive strengt)l of 3,000 psi at 28 days and shall conform to the requirements
of the section entitled "Concrete".

12.1 Bolts, Nuts, Studs, Rods and Anchors shall conform to the requirements of ASTM A207, Grade B with
square or hexagonal heads and hexigonal nuts conforming to ANSI BI8.2. Threads shall conform to Bl.l, Class 2A
fit for bolts arid 2B fit for nuts.

12.2 Exposed Bolts, Nuts, Etc., shall be either galvanized or cadmium plated. Buried or submerged bolts shall be
18-8 stainless steel.

12.3 Bolt Ends shall project approximately 2 thread beyond the nut aftees or cast against steel flanges shall be
1/8 inch thick, full face rubber or neoprene. Gaskets for steel flanges shall be 1/16 inch thick asbestos composition
material.

13. GUARANTEE. The following equipment to be furnished under these specifications shall be guaranteed for a
period of one year from the date of acceptance thereof, either for beneficial use or final acceptance, whichever is
earlier, against defective material, design, and workmanship:

Upon receipt of notice from the Government of failure of any part of the guaranteed equipment during the
guarantee period, the affected part or parts will be replaced promptly with new parts by and at the expense of the
Contractor.
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Density· of Soil in Place by the
Sand-Cone Method
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1.2 American Association of State Highway and Transportation Officials (AASHTO) Standards.

1. Applicable Publications
2. Existing Service lines and Utility Structures
3. Site Preparation
4. General Excavation
5. Excavation for Buildings and Structures
6. Borrow Material for Lake lining
7. Determination of Density
8. General Backfilling

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

1.1 American Society for Testing and Materials Publications (ASTM).

SECTION 3A

EARTHWORK

3. SITE PREPARATION.

2. EXISTING SERVICE LINES AND UTILITY STRUCTURES. The existing service lines and utility structures
s~own on the drawings, the location of which is known to the Contractor prior to excavation or construction of fills
or embankments, shall be protected and safeguarded from damage during grading operations and if damaged, shall be
repaired by the Contractor at his expense. In the event that the Contractor damages any existing utility lines that are
not shown on the drawing or the locations of which are now known to the Contractor, report thereof shall he made
immediately to the Contracting Officer. If the Contracting Officer determines that repairs shall be made by the
Contractor, such repairs will be ordered under the "Change" clause of the contract. When utility lines that are to be
removed are encountered within the area of operations, the Contractor shall notify the Contracting Officer in ample
time for· the necessary measures to be taken to prevent interruption of the service.

3.1 General. The site indicated on the drawings shall be cleared of trees, stumps, roots, brush, and other
vegetation, existing foundations, boulders, cobbles, debris, utility lines, and any other items which will interfere with
the construction operations or are designated for removal. All vegetation, stumps, roots, and brush within the area to
be cleared shall be cutoff flush with or slightly below the original ground surface.

3.2 Grubbing. All stumps and subsurface roots larger than 1-1/2 inches in diameter and matted roots existing
within the area bounded by lines 5 feet outside of building or structure foundations shall be removed. In other areas
all stumps and suhsurface roots larger than 1-1/2 inches in diameter and all matted roots shall be removed to a depth
of 18 inches below any subgrade, shoulder, slope, or existing grade. Unless excavation is required, depressions made
by grubbing shall be filled. with suitable material and compacted to make the surface conform with the original
ground surface•.

3.3 Disposal ef Cleared and Grubbed Material.

3.3.1 Disposal of Salvage Materials or Equipment. Materials or equipment designated to be removed and salvaged
or stored shall be reinstalled or stored and protected on the base where indicated or directed by the Contracting
Officer. Materials to be removed that are not designated to be salvaged, reinstalled, or stored shall become the

. property of the Contractor and shall be removed from the site of the work.

3.3.2 Disposal of Other Materials. Materials removed and not designated to be salvaged or stored and materials
from grubbing operations shall be designated as scrap and shall become the property of the Contractor and removed
from the site of the work.
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3.4 Stripping. Soil material containing sod, grass or other vegetation shall be removed, to a depth of 6 inches,
from all areas to receive fill or pavement and from the areas within lines 5 feet outside all foundation walls. The
stripped material shall be wasted in such locations as a:re directed by the Contracting Officer or, if approved, the
material may be used in the top 6 inches of areas to be planted.

3.5 Conservation of Topsoil. Existing suitable topsoil shall be carefully removed and stockpiled for use in areas
to be planted.

3.6 Removal of Existing Pavement. At the edges of areas where pavement is to be removed, the existing
pavement shall be cut in straight lines using a concrete saw or other approved methods. The base course shallJ>e
removed at least 12 inches beyond the indicated limits of pavement removal and the surfacing shall be cut 6 inches
beyond the edge of the base course. Cuts shall be vertical and at least 1/4 the depth of the surfacing. Materials shall
be disposed of as directed.

4. GENERAL EXCAVATION. Excavation shall comprise and include the satisfactory removal and disposition of
all materials excavated regardless of the nature of the materials encountered. All suitable excavated materials shall Qe
transported to and placed in the fill areas within the limits of the work except as otherwise directed by the
Contracting Officer. Excavated material conforming to the requirements specified hereinafter for materials to be
used for embankments, fills, backfills and/or grading shall be considered as suitable material for the appropriate use.
Where material encountered within the limits of the work is considered unsuitable by the Contracting Officer, such
material shall be excavated below the, grade shown on' the drawings as directed, and replaced with suitable material
and an adjustment in contract price will be made. All excavated materials which are considered unsuitable by the
Contracting Officer and any surplus excavated material which is not required for fill shall be known as waste and
shall be disposed of by the Contractor in the waste areas shown. During construction, excavation and filling shall be
performed in a manner and sequence that will provide drainage at all times.

4.1 Blasting will not be permitted.

5. EXCAVATION FOR BUILDINGS AND STRUCTURES shall conform to the applicable requirements specified
in section: EXCAVATION, FILLING; AND BACKFILLING FOR BUILDINGS.

6. BORROW MATERIAL FORLAKE LINING.

6.1 Selection of Borrow Material. Borrow material shall be selected to meet the requirements and conditions of
the lake lining for which it is to be used. Borrow material shall be obtained from source indicated. The necessary
clearing and grubbing of the borrow area shall be considered as incidental operations to borrow excavation.

7. DETERMINATION OF DENSITY.

7.1 Control. During the course of construction, fills and backfills shall be regularly and continuously inspected
and tested bythe Contractor. Moisture-<iensity relations, field control and laboratory control shall conform to the
requirements specified herein. Moisture-density relations shall be established by the Contractor. Field density' tests
shall be performed by tlte Contractor in sufficient number and in such locations to insure that the specified density
is being obtained. Moisture-density relations and field densities shall be reported on forms furnished by the
Contracting Officer. One copy of density data (less dry weight determinations) shall be provided on the day each
test is taken. The completed test reports shall be provided with the Contractor Quality Report on the work day
following the test.

7.1.1 Laboratory Control. One moisture~density relation shall be made for each classification, blend or change in
classification of soil materials encountered. Approval of moisture-density relations shall be obtained prior to the
compaction of any material in the work. The moisture-density relations shall be determined in a laboratory in
accordance with AASHTO T 180, Method D, or ASTM D 1557, Method D, modified as follows:

a. All material over 3/4 inch in size will be removed and replaced with an equal portion of material between
0.187 inch (No, 4 sieve) and 3/4 inch in size. '

b. A separate batch of materials will be used for each compaction test specimen. No materials will be re-used.

c. The desired amount of mixing water will be added for each compaction test specimen, mixed well, and the
mixture will be placed in a container with an airtight cover and allowed to cure for 24 hours. A shorter curing time
may be allowed where tests show that shortening the curing time will not affect the results.

7.1.2 Field Control. Field in-place density shall be determined in accordance with AASHTO T 191 or ASTM D
1556,except that,in each test, the weight of the disturbed sample representing the full depth of layer shall be not
less than 1o pounds for fine grain material and 12 pounds for coarse grain material using a scale for weighing, of
sufficient capacity and sensitive to .01 pounds. The density tests shall be well distributed and shall average not less
than one test for each 1000 cubic yards of material. At least one test shall be made in each areaprocessed as a unit.
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7.1. 3 Moisture-Density Curves for Cohesionless and Cohesive Materials. Cohesionless materials include gravel~,
gravel-sand mixtures, sands, and gravelly sands.C()hesive materials include clayey and silty grave1!l,grave1-silt
mixtures, clayey and .. silty sands, sand-clay mixtures, clays, silts, and very fine sands. When results of compaction
tests for moisture-density relations are. recorded on graphs, cohesionless soils .will show straight lines or
reverse-shaped moisture-density curves, and cohesive soils Will show normal moisturt,l density curves.

8. GENERAL BACKFILLING. After completion of foundation footings and walls and other construction
including pipe laying, below the elevation of the final grades, an; prior to backfilling, all forms and shoring if used
shall be removed and the excavation shall be cleaned of all trash and debris. Material for backfilling shall consist of
the excavation, or borrow of sand, gravel or other materials approved by the Contracting Officer, and shall be free of
rock larger than 2/3 the thickness of the layer in Which the material is to be placed, trash, lumber, or other debris.
Backfill shall be brought to indicated finish grade and shall be placed symmetrically to prevent eccentric loading
upon or against structures. Backfill, including trench backfill, shall be placed in horizontal layers not in excess of 8
inches in thickness when machine or equipment compacted and 4 inches in thickness when hand compacted, and
shall have the proper moisture content for the required degree of compaction. Each layer shall be compacted by
hand or machine tampers or by other suitable equipment to at least 95% maximum density for areas under concrete
slabs and footings and to at least 90% maximum density for other areas.

9. PREPARING GROUND SURFACE FOR FILL. After completion of site preparation, areas to receive fill shall
be scarified to a depth of 6 inches, uniformly moistened or aerated as required, and compacted at least 90%
maximum density. Sloped ground surfaces steeper than one vertical to 4 horizontal on which fill is to be placed shall
be plowed, stepped, benched, or broken up in such manner that the fill will bond with the existing surface.

10. FILLS OR EMBANKMENTS. Fills or embankments, herein designated as fills, shall be constructued at the
locations and to the lines and grades indicated and/or directed by the Contracting Officer. The completed fill shall
correspond to the shape of the typical sections shown on the drawings or shall meet the requirements of the
particular case. All suitable material removed from the excavation shall be used insofar as practicable in forming the
necessary fills. No excavated material shall be wasted without authorization of the Contracting Officer. Material for
fills shall consist of the excavation, or borrow of sand, gravel or other approved material and shall be free from roots,
organic material, trash, frozen material and of rock larger than 2/3 the thickness of the layer in which the material is
to be placed.

10.1 Placing. Satisfactory material shall be placed in horizontal layers not exceeding 8 inches in loose depth and
then compacted. No material shall be placed on surfaces that are muddy, frozen, or contain frost.

10.2 Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, or
other approved equipment well suited to the soil being compacted. Material shall be moistened or aerated as
necessary to provide the moisture content that will readily facilitate obtaining the specified compaction with the
equipment used. Each layer shall be compacted to not less than 96% maximum density under buildings and
structures and to at least 90% maximum density under other areas. The areal limits of compaction of material under
structures and buildings shall be 5 feet beyond all sides ofthe building or structure. The upper 6 inches of fill under
paved areas shall be compacted as specified for subgrade preparation.

11. SLABS AT GRADE. Except as otherwise specified, where concrete slabs are placed· on natural ground or
excavated surfaces, the ground shall be scarified to a depth of 6 inches, uniformly moistened or aerated as required,
and compacted to at least 95% maximum density.

12. SUBGRADE PREPARATION FOR PAVED AREAS. After the subgrade has been shaped to line, grade, and
cross section, it shall be rolled with an approved power roller until thoroughly compacted. This operation shall
include any reshaping and moistening or aerating as required along with the rolling of the subgrade, to obtain proper
compaction and the scarifying of native soil not receiving fill to a minimumdepth of 6 inches and compacting of
same. Soft or otherwise unsuitable material shall be removed and replaced with suitable material from excavation or
borrow as approved. The resulting area and all other low sections, holes, or depressions shall brought to the required
grade with approved material, and the entire subgrade shaped to line, grade,and cross section and thoroughly
compacted as herein provided. Subgrade compaction for paved areas shall be extended to include the shoulders for a
distance of at least one foot beyond edges of the base course, or pavement. Except as otherwise provided, the
subgrade shall in every area be compacted to at least 95% maximum density for cohesive soils and 100% maximum
density for cohesionless soils for a depth of at least 6 inches.

13. FINISHED EXCAVATION, FILLS, AND EMBANKMENTS. Uniformly smooth grading of all areas covered
by the project, including excavated and filled sections and adjacent transition areas, shall be accomplished. The
finished surface shall be reasonably smooth, compacted and free from irregular surface changes. The degree of finish
shall be that ordinarily obtainable from either bladegrader or scraper operations, except as otherwise specified. The
finished surface shall be not more than 0.15 foot above or below the established grade or approved cross section
Ditches shall be finished to permit adequate drainage. The surface of areas to be planted shall be finished to a
smoothness suitable for the application of planting materials. The surface of embankments or excavated areas for
road construction or other areas to be paved, on which a base course or pavement is to be placed, shall vary not
more than 0.05 foot from the established grade and approved cross section
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14. SHOULDER CONSTRUCTION. All shoulder construction shall be done in the proper sequence with any
base or surface course construction, as directed by the Contracting Officer. The construction shall be so carried on
that the subgrade, shoulders and adjacent slopes and ditches will at all times be drained effectively and adequately.
The completed shoulders shall be true to alinement and grade, shaped to drain, and in conformity with the sections
shown on the drawings. Completed shoulders shall be kept free of any extraneous accumulations, shall be cleaned
and reconditioned when necessary, and shall be maintained until the final inspection and acceptance of the work.
When so indicated on the drawings the shoulders shall be compacted as specified for subgra'de preparation for paved
areas.

15. PROTECTION. Newly graded areas shall be protected from traffic and from erosion, and any settlement or
washing away that may occur from any cause, prior to acceptance shall be repaired and grades reestablished to the
required elevations and slopes.

* * * * *
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1.4 American Society for Testing and Materials (ASTM), Publications.

1.3 American Association of State Highway and Transportation Officials (AASHTO), Publication.

SECTlON3B

EXCAVATlON, FILLING, AND BACKFILLING FOR BUILDINGS

Unified Soil Classification System
for Roads, Airfields, Embankments
and Foundations

Pipe, Corrugated (Aluminum Alloy)

Pipe, Corrugated (Iron or Steel,
Zinc Coated)

Porous Concrete Pipe

Homogeneous Bituminized Fiber
Pipe for General Drainage

Laminated-Wall Bituminized Fiber
Perforated Pipe for Agricultural,
Land, and General Drainage

Perforated Concrete Pipe

Perforated Clay Drain Tile

Asbestos-Cement Perforated Under-
drain Pipe

Vitrified Clay Pipe, Extra Strength,
Standard Strength, and Perforated

Moisture-Density Relations of Sods
Using 10016, Rammer and 18-inch
Drop

Density of Sods in Place by the Sand
Cone Method

Concrete Sewer, Storm Drain, and
Culvert Pipe

Clay Drain Tile

Test Methods for Pavement Subgrade,
Subbase, and Base-Course Materials

Concrete Drain Tile

6. Excavation
7. Filling and Subgrade Preparation
8. Aggregate Base Course (A.B.C.)
9. Backfilling

10. Grading
11. Protection

Index
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1. Applicable Publications
2. Definitions
3. Protection of EXisting Structures,

Utilities, Work, and Vegetation
4. Clearing and Grubbing
5. Topsoil

1.2 Military Standards.

MIL-STD-619B

1. APPLICABLE PUBliCATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

1.1 Federal Specifications (Fed. Spec.).



6. EXCAVATION.
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4. CLEARING AND GRUBBING shall meet the applicable requirements specified in section: EARTHWORK.

5. TOPSOIL shall be stripped to a depth of 12 inches within the designated excavations and grading lines. Topsoil
shall be kept free from subsoil, brush, objectionable weed growth, litter, stones larger than 2 inches in diameter,
stumps, roots, and other material that would interfere with planting and maintenance operations. Topsoil shall be
transported and deposited in storage piles convenient to areas that are to receive applications of topsoil later.

Laminated-Wall Biruminized Fiber
Perforated Pipe f()fAirport and
Roadwork Drainage

D 2418-73

2 DEFINITIONS.

6.1 General. The excavation shall conform to the dimensions and elevations indicated for each building and
structure, except as specified hereinafter, and shall include trenching for utility and foundation drainage systems to a
point 5 feet beyond the building line of each building and structure, and all work incidental thereto. Excavation
shall extend a sufficient distance from walls and footings to allow for placing and removal of forms, installation of
services, and for inspection, except where the concrete for walls and footings is authorized to be deposited directly
against excavated surfaces. Excavations below indicated depths will not be permitted except to remove
unsatisfactory material. Unsatisfactory material encountered below the grades shown shall be removed as directed
and replaced with satisfactory material (payment therefor will be made in conformance with the CHANGES clause
of the GENERAL PROVISIONS). Satisfactory material removed. below the depths indicated without specific
direction of the Contracting Officer shall be replaced at no additional cost to the Government, to the indicated
excavation grade with satisfactory materials, except that concrete footings shall be increased in thickness to the.
bottom of the overdepth excavations and overbreak in rock excavation. Satisfactory material shall be placed and
compacted as specified in paragraph FILLING AND SUBGRADE PREPARATION. Determination of elevations and
measurements of approved overdepth excavation of unsatisfactory material below grades indicated shall be done
under the direction of the Contracting Officer.

6.2 Drainage. Excavation shall be performed so that the area of the site and the area immediately surrounding
the site and affecting operations at the site will be continually and effectively drained. Water shall not be permitted
to accumulate In crawl-space areas and in the excavation. The excavation shall be drained by pumping or other
satisfactory methods to prevent softening of the foundation bottom, undercutting of footings, or other a.ctions
detrimental to proper construction procedures. .

6.3 Classification of Excavation. Excavation will be unclassified regardless of the nature of material encountered.

6.4 Utility and Drain Trenches. . Trenches for underground utilities systems and drain lines shall be excavated to
the required alinements and depths. The bottoms of trenches shall be graded to secure the required slopeand shall
be tamped if necessary to provide a firm pipe bed. Recesses shall be excavated to accommodate bells and joints so .
that pipe will be uniformly supported for the entire length. Rock, where encountered, shall be excavated to a depth
6 inches below the bottom of the pipe, and the, overdepth shall be backfilled with satisfactory material in
conformance with paragraph BACKFILLING. Separate trenches shall be excavated for sewer, water, and gas pipes,
and underground electrical, communication and signal service unless otherwise indicated. Care shall be exercised to
minimize disturbance to the aggregate base course or compacted subgrade.

6.5 Excavated Materials. Satisfactory excavated material required for fill or backfill shall be placed in the proper
section of the permanent work required under this section or shall be separately stockpiled if it cannot be readily
placed. Satisfactory excavated material'in excess of that required for the work under this section shall be made
available for use in other portions of the permanent site work required for the contract project. Satisfactory material
in excess of that required for the permanent work and unsatisfactory material shall be disposed of outside the limits
of Government-controlled land and at the Contractor's responsibility. No satisfactory material shall be wasted or
used for the convenience of the Contractor unless so authorized. Stockpiles shall be placed, graded, and shaped for
proper drainage, giving due consideration to drainage from adjacent properties.

21 Satisfactory Materials include materials classified in MIL- STD-6l9 as SC, SM, ML, and CL.

2.2 Unsatisfactory Materials include materials classified in MIL-STD-6l9 as Pt,OH, OL, aMGM.

2.3 Cohesionless and Cohesive Materials. Cohesionless materials include materials classified in MIL-STD-6l9 as
GW, GP, SW, and SP. Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH. Materials
classified as GM and SM will be identified as cohesionless only when the fines have aplastic index of O.

2.4 Degree of Compaction required is expressed as a percentage of the maximum density obtained by the test
procedure presented in ASTM D 1557.

3. PROTECTION OF EXISTING STRUCTURES, UTILITIES, WORK, AND VEGETATION is specified in the
GENERAL PROVISIONS.
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7. FILLING AND SUBGRADE PREPARATION.

6.6 Final Grade of Surfaces to Support Concrete. Care shall be taken not to disturb the botom of the
excavation. Excavation to final grade shall.not be made .until just before concrete is to be placed.

95

90·

100

90

Cohesionless
material

90

85

95

85

Cohesive
material

Fill, embankment, and backfill

Under proposed structures, building
slabs, steps, and paved areas

Under sidewalks and grassed areas

Subgrade

Under building slabs, steps, and paved
areas, top 12 inches

Under sidewalks, top 6 inches

7.5 Tests. Testing shall be the responsibility of the Contractor and shall be performed at no additional cost to
the Government Testing shall be performed by an approved commercial testing laboratory or may be performed by
the Contractor subject to approval. Laboratory tests for moisture-density relations shall be made in accordance with
the procedure referenced in paragraph Degree of Compaction, hereinbefore. Field tests for density and moisture
content will be performed in sufficient number to insure that the specified density is being obtained. The field tests
will be performed in accordance with ASTM 1556. Copies of test results shall be furnished to the Contracting
Officer.

7.6 Reconditioning of Subgrades. Approved compacted subgradlS that are disturbed by Contractor's operations
or adverse weather shall be scarified and compacted as specified hereinbefore to the required density prior to further
construction thereon. Recompaction over underground utilities and heating lines shall be by hand tamping.

8. AGGREGATE BASE COURSE (A.B.C.) under concrete floor and area-way slabs on grade shall consist of clean,
crushed, nonporous rock, crushed gravel, or uncrushed gravel. The maximum particle size shall be 1-1/2 inches and
no more than 2 percent by weight shall pass the No.4 sieve size. The capillary water barrier shall be placed directly
on the subgrade meeting density and elevation requirements and shall be compacted with a Ininimum of two passes
of a hand-operated plate-type vibratory compactor.

9. BACKFILLING shall not begin until construction below finish grade has been approved, underground utilities
systems have been inspected, tested, and approved, forms removed, and the excavation cleaned of trash and debris.
Backfill shall be brought to indicated finish grade. Backfill shall not be placed in wet areas. Backfill shall be of
satisfactory materials placed and compacted as specified under paragraph FILLING AND SUBGRADE
PREPARATION. Where pipe is coated or wrapped for protection against corrOsion, the backfill material up to an
elevation 2 feet above sewerlines and one foot above other utility lines shall be free from stones larger than one inch
in any dimension. Heavy equipment for spreading and compacting backfill shall not be operated closer to foundation
or retaining walls than a distance equal to the height of backfill above the top of footing; the area remaining shall be

7.1 Satisfactory Materials shall be used in bringing fills to the lines and grades indicated and for replacing
unsatisfactory material. Satisfactory material shall be free from roots and other organic matter, trash, debris, frozen

. materials, and stones larger than 3 inches in any dimension.·

7.2 Preparation of Ground Surfaces. Unsatisfactory material in surfaces to receive fill or in excavated areas shall
be removed and replaced with satisfactory materials. The surface shall be scarified to a depth of 6 inches before the
fill is started. Sloped surfaces steeper than 1 vertical to 4 horizontal shall be plowed, stepped, benched, or broken up
so that the fill material will bnd ·with the existing material. When subgrades are of less than the specified density, the
ground surface shall be broken up to a minimum depth of 6 inches, pulverized, and compacted to the specified
density. When the subgrade is part fill and part excavation or natural ground, the excavated or natural ground
portion shall be scarified to a depth of 12 inches and compacted as specified for the adjacent fill The placing of
satisfactory materials and compaction shall be as specified in paragraphs Placing and Compaction.

7.3 Placing. Satisfactory material shall be placed in horizontal layers not exceeding 8 inches in loose depth and
them compacted. No material shall be placed on surfaces that are muddy, frozen, or contain frost.

7.4 Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, or other
approved ~quipment well suited to the soil being compacted. Material shall be moistened or aerated as necessary to
provide the moisture content that will readily facilitiate obtaining the specified compaction with the equipment
used. Each layer shall be compacted to not less than the percentage of maximum density specified below:

Pe:t:Cent D 155,7
maxImum denSIty



compacted ill layersnot more than:4 inches in cOrirpactett thickness with power-driven hand tampers stiitable fort~e
material being compa<;ted.BackfiTIshall be. piliced carefully around pipes or tanks to avoid damage to coatings,
wrappings, Or tanks. Backfill shall not be placedllgainst foundation walls prior to 7 days after completion of the
walls. As far as practicable, backfill shall be brought 1;1p evenly on each side of the wall and sloped to drain away
from the walL

lb.. GkAlHNG... Areas 5 ..feetoutside of each building and strUcture line shall be constructed trbe to grade,
shaped to drain, and be maintained free of trash and debris until final inspection has been completed and the woik
has been accepted.

i 1.. I'RbfECTION. . Settlement or washing that occurs ill graded, (topsoiled), or backfiiied areas prior to
acceptance of the wolk shall be repaired and grades reestablished to the required elevations and slopes.

* * * '" *
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3. 'EXCAVATION.

1.1 ' American Association of State Highway Officials Standard.

The Field Determination of Density of
Soil In-Place

4. Removal of Utility Lines
5. Backfilling
6. Test for Displacement of Sewers

Index

MI IrSTD-62lA

T 147-54

1. Applicable Publications
2. General
3. Excavation

1.2 'Military Standard.

Test Methods for Pavement Subgrade,
Subbase, and Base-Course Materials

2. ·GENERAL. This section covers the excavation, trenching, and backfilling for utilities systems to the points of
connection with the building utilities 5 feet outside the building to be served. .

1. APPliCABLE PUBliCATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. .

SECfION3C

EXCAVATION, TRENCHING, AND BACKFILliNG
FOR UTIliTIES SYSTEMS

3.1 'General. All excavation of every description and of whatever substances encountered shall be performed to
the depths indicated or as otherwise specified. During excavation, material suitable for backfilling shall be piled in an
orderly manner a sufficient distance from the banks of the trench to avoid overloading and to prevent slides or
cave-ins. All excavated materials not required or suitable for backfill shall be removed and wasted as indicated or as
directed. Grading shall be done as may be necessary to prevent surface water from flowing into trenches or other
excavations, and any 'Yater accumulating therein shall be removed by pumping or by other approved methods.
Sheeting. and shoring shall be done as may be necessary for the protection of the work and for the safety of
personnel. Unless otherwise indicated; excavation shall be by open cut except that short sections of a trench may be
tunneled if, in the opinion of the Contracting Officer, the pipe, cable, or duct can be safely imd properly installed
and backfill can be properly tamped in such tunnel sections.· .

3.2 'Trench Excavation. Trenches shall be of the necessary width for proper laying of pipe, cables, or ducts. The
banks of pipe trenches shall be as nearly vertical as practicable. Care shall be taken not to overexcavate. The bottom
of the trenches shall be accurately graded to provide uniform bearing and support for each section of the pipe on
undisturbed soil at every point along its entire length, except for the portions of the pipe sections where it is
necessary to excavate for bell holes and for the proper sealing of pipe joints and as hereinafter specified. Bell holes
and depressions for joints shall be dug after the trench bottom has been graded, and, in order that the pipe rest on
the prepared bottom for as nearly its full length as practicable, bell holes and depressions shall be only of such
length, depth, and width as required for properly making the particular type of joint. Stones shall be removed as
necessary to avoid point bearing. Except as hereinafter specified for wet or otherwise unstable material, overdepths
shall be backfilled as and with materials specified for backfilling the lower portion of trenches. Whenever wet or
otherwise unstable material that is incapable of properly supporting the pipe is encountl'tred in the bottom of the
trench, such material shall be overexcavated to a depth to allow for construction of a stable pipe bedding, payment
therefor will be made in conformance with the clause: CHANGES of the contract. The trench shall be backfilled to
the proper grade with suitable approved materials. Special requirements relating to specific utilities are as follows. '

(l) Sanitary Sewers. The width of the trench at and below the top of the pipe shall be such that the clear
space between the barrel of the pipe and the trench wall shall not exceed 8 inches on either side of the pipe. The
width of the trench above that level shall be as wide as necessary for sheeting and bracing and the proper
performance of the work. The bottom of the trench shall be rounded so that at least the bottom quadrant of the
pipe shall rest firmly on undisturbed soil for as nearly the full length of the barrel as proper jointing operations will
permit. This part of the excavation shall be done manually only a few feet in advance of the pipe laying by men
skilled in this type of work. .

(2) Water Distribution Lines. 'Unless otherwise indicated, trenches shall be graded to avoid high points with
the necessity of placing vacuum and relief valves in the waterlines. Trenches shall be of a depth to provide a
minimum cover over the top of the pipe of 3 feet from the existing ground surface or the indicated finished grade
and to avoid interference of the waterlines with other utlities.



(3) Electrical System. The banks of trenches for electrical cables and duct lines need not be kept vertical
but may be sloped or widened to such general limits as may be set by the Contracting Officer, provided there is no
interference with other utilities. Overexcavatingand backfilling with suitable selected material where rock is.
encountered will not be required except for a gradual cushioning towards points of abrupt dropoff of the rock to'
levels considerably below the grade of the duct.

3.3 . Excavation for Appurtenances. 'Excavation for manholes and similar structures shall be sufficient to leave at"
least 12 inches in the clear between the outer surfaces and the embankment or timber that may be used to hold and
protect the banks. Any overdepth excavation below such appurtenances that has not been directed will be:
considered unauthorized and shall be refilled with sand, gravel, or concrete, as directed, at no additional cost to the
Government. '

4. 'REMOYAL OF UTILITY LINES. When utility lines that are to be removed are encountered within the area'
of operations" the Contracting Officer shall be notified in ample time for the necessary measures to be taken to
prevent interruption of the service.

5. 'BACKFILLING. The trenches shall not be backfilled until all required pressure tests are performed and until
the utilities systems as installed conform to the requirements specified in the several sections covering the
installation of the various utilities. Where, in the opinion of the Contracting Officer, damage is likely to result from'
withdrawing sheeting, the sheeting shall be left in place and the contract price will be adjusted accordingly. :EXcept
as otherwise specified for special conditions of overdepths, trenches shall be backfilled to the ground surface with
selected material that is suitable for the specified compaction and as hereinafter speCified. Trenches improperly,
backfilled. shall be reopened to the depth required for proper compaction, then refilled and compacted as specifi~d,:

or the condition shall be otherwise corrected as approve,d. Pavement, base course, and compacted subgrade disturbed
by trenching operations shall be replaced in an acceptable manner with materials equal to the adjacent compacted
subgrade, base course, and pavement for a minimum distance of 12 inches on each side of the trench. .

5.1 ' Lower portion of Trench. 'Backfill material shall be deposited in 6-inch-maximum-thickness layers and
compacted with suitable tampers to the density of the adjacent soil or graded as hereinafter specified until there is a
cover of not less than 2 feet over sewers and one foot over other utility lines. The backfill material in this portion of
the trench shall consist of a selected material at a moisture content that will facilitate compaction, free from stones
larger than 3 inches in any dimension and hard clods and frozen conglomerates larger than 6 inches in any
dimension, except that where the pipe is coated or wrapped for protection against corrosion the backfill material
shall be free from stones larger than one inch in any dimension. If any portion of the cover in the lower portion of
the trench is in the depth of special compaction and materials requirements under pavement, the special :
requirements shall control. Special care shall be taken not to damage the coating or wrapping of pipes. .

5.2 ' Remainder of Trench. 'Except for special materials for pavements, the remainder of the trench shall· be,
backfllied with material that is, free of stones larger than 6 inches or 1/2 the layered thickness, whichever is smaller,
in any dimension. Backfill material shall be deposited in layers not exceeding the thickness specified, and each layer .
shall be compacted to the minimum density specified as applicable to the particular area except that in areas other
than under roadways, parking areas, and other paved areas subject to vehicular movement, settling of granular,
noncohesive materials with water will be permitted. Degree of compaction !!hall be as follows, expreliSed as a
percentage of the maximum density obtained by the test procedure specified in section: EARTHWORK. .

(1) ,Under Pavements. 'Six-inch layers, 90 percent maximum density. for cohesive soils alld 95 percent
maximum density for cohesionless soils up to the elevations at which the requirements for pavementsubgrade
materials,and compaction control. ' '

(2) Under Turfed or Seeded Lawn Areas and Sidewalks. Twelve-inch layers, 85 percent maximum density
for cohesive soils and 90 percent maximum density for cohesionless soils.

(3) UnderOther Areas. Two-foot layers, density equal to the adjacent soil.

5.3 ' Determination. of Density. Field testing and laboratory tests for moisture-density relations shall be
determined in accordance with the requirements of section: EARTHWORK. .

6. TEST, FOR DISPLACEMENT OF SEWERS. Sewer mains will be checked by the Contracting Officer to
determine whether any displacement of the pipe has occurred after the trench has been backfilled to 2 feet above
the pipe and tamped as specified. The test will be as follows: A light will be flashed between manholes, or, if the
manholes have not as yet been constructed, between the locations, of the manholes, by means of a flashlight or by
reflecting sunlight with a mirror. If the illuminated interior ofthe pipe line shows poor alinement, displaced pipe, or
any other defects, the defects as designated by the Contracting Officer .shall be satisfactorily remedied. .

* * * * '"
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3. 'MATERIALS.

5. SAMPUNG AND TESTING.

1.1 ' American Society forTesting and Materials (ASTM) Specifications.

Investigating and Sampling Soils and
Rock for Engineering Purposes

Moisture Density Relations of Soils
Using a 5.5-lb Rammer and a l2-inch
drop

Density of Soil In Place by the
Sand-Cone Method

10. Preparation of Subgrade
11. Grade Control
12. Mixing and Placing Materials
13. Compaction
14. Finishing, Lake Lining Surface
15. Construction Joints
16. Correction of Defective Areas
17. Edges of Lake Lining
18. Protection

Index

D 1556-64

D 420-69

D 698-70

1. Applicable Publications
2. General
3. Materials
4. Rates of Materials Applications and Density
5. Sampling and Testing
6. Storage of Sodium Chloride
7. Equipment ..
8. Weather Limitations
9. Drainage

3.1 ' Soil shall consist of material obtained from the borrow area within the areas indicated. Material shall be those
classified by the Unified Soil Qassification System as sandy clay (CL) with 100 percent of the material passing the
No.4 sieve and at least 65 percent passing the No. 200 sieve. Stones larger than 3 inches, sticks, debris, vegetable
matter, and other deleterious matter shall be removed. SUitable material shall be transported and deposited in
storage piles convenient to the mixing plant.

3.2 ' Sodium chloride (NaQ) shall be finely ground having at least 95 percent passing the No. 30 sieve and less than
5 percent passing the No. 100 sieve. Chemical composition shall not be less than 97 percent sodium chloride. Rock
salt may be used at the option of the Contractor.

3.3 ' Water shall be clean, fresh, and free from injurious amounts of oil, acid, salt, alkali, organic matter, and other
substances deleterious to the hardening of soil-salt, and shall be subject to approval

2. 'GENERAL. Lake lining shall consist of a uniormly blended mixture of soil and sodium chloride placed and
compacted on the areas indicated.

1. APPLICABLE PUBUCATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. .

3D-I

SECfION 3D

LAKE LINING

4. 'RATES OF MATERIALS APPUCATIONS AND DENSITY. The rate of application of sodium chloride for
the mixture and the optimum water content will be determined by the Contracting Officer from soil samples
submitted by the Contractor. Samples shall be taken as required in paragraph SAMPLING, TESTING, AND
APPROVAL. The density of the compacted soil-salt mixture shall be at least 95 percent of the maximum density
obtained in the laboratory as specified in paragraph SAMPLING AND TESTING. Sodium chloride shall be applied at
the rate of 0.27 to 0.30 percent by weight of dry soil. The exact quantities, that may be varied to suit field
conditions, will be determined by the Contracting Officer.

5.1 ' Sampling and testing shall be responsibility of the Contractor and shall be performed at no additional cost to
the Government. sampling and testing shall be performed by an approved commercial testing laboratory or may be
performed by the Contractor subject to approval Tests shall be performed in sufficient number to insure that
materials meet the specified requirements. Copies of the test rsults shall be furnished to the Contracting Officer. Soil
samples shall be obtained in conformance with ASTM D 420. Samples for determining the optimum moisture
content and the specified degree of compaction shall be representative of mixtures obtained from the area being
processed. Samples for determining the density of the compacted mixture shall be taken in conformance with ASTM
D 1556. Where necessary, the sampling will be supervised by the Contracting Officer.



5.1.1 ' Density Tests. The density shall be deterfuined in the field in accordance with ASTM D 1556. The
maximum density shall be determined in the laboratory in accordance with ASTM D 698, Method D. The density
tests shall be well distributed and shall average not less than one test for each 1,000 cubic yards of material. At least
one test shall be made in each area processed as a unit.

6. STORAGE OF SODIUM CHLORIDE. Sodium chloride shall be stored ina manner to prevent the absorption
of moisture.

7. 'EQUIPMENT. Any combination of equipment, plant, machines, or tools may be used that will produce a:
mixture conforming to these specifications. Sufficient equipment shall be provided to perform the work
continuously. Equipment used in placing and compacting shall be of a type that will not damage the subgrade..
Equipment, plant, machines, and tools used in the performance of the work covered by this section shall be:
approved prior to commencement of work and shall be maintained in satisfactory working condition at all times..
The Contracting Officer shall have access at any time to all parts of the plant for the· purpose of checking the:
adequacy of the equipment in use, inspecting the operation of the plant, and verifying the weights, proportions, andi
character of materials.

7.1 ' Rollers.

7.1.1 ' Steel-Wheel Rollers shall be the self-propelled, three-wheel or tandem type, weighing not less than 10 tons,
and shall be suitable for roHig soil-cement mixtures.• The wheels shall be equipped with adjustable scrapers. .

7.1.2 . Rubber-Tired Rollers shall be self-propelled and equipped with not less than 9 rubber-tired wheels mounted!
on 2 axles in such manner that the rear group of tires will not follow in the tracks of the forward group. The'
rubber-tired roller shall also be equipped with suitable boxes or platforms for ballast loading and shall be loaded as'
directed. The tires shall be uniformly inflated.

7.2 ' Mixing Plants, if used, shall be designed and constructed to thoroughly mix the soil, sodium chloride, and
water. The plants shall be equipped to accurately measure the required amounts of sodium chloride and water while·
the plants arein operation.

7.3 ' Mechanical Spreader shall be self-propelled or attached to a propelling unit capable of moving the spreader and:
material truck. The device shall be steerable and shall be carried on rubber tires or drum-type wheel rollers that willi
not disturbthe underlying layer. The spreader shall contain a hopper, an adjustable screen, and outboard bumper:
rolls and shall be so designed that there will be a uniform, steady flow of material from the hopper. The spreader!
shall be capable of laying material across the full width of the lane to a uniform thickness and to a uniform loose:
density so that when compacted the layer or layers shall conform to the thickness and. grade requirements indicated.:

7.4 ' Blade Graders shall have a wheel base not less than 15 feet, a blade not less than 12 feet, and shall be self
propelled.

7.5 . Sprink).ing Equipment shall consist of timk trucks,.pressure distributors, or other equipment designed to apply
water uniformly and at controlled quantities to variable widths of surface.

7.6 ' Hauling. Equipment shall consist of pneumatic-tired vehicles having dump bodies suitable for spreading:
materials uniformly or dumping into spreading machines. .

7.7 ' Miscellaneous Equipment. 'Other equipment shall be suitable for construction of soil-salt mixture.

8•. WEATHER LIMITATIONS. Uncompacted soil-salt mixture that is wet by rain so that the average moisture
content at the time ·of compaction exceeds the tolerance specified in the paragraph MIXING AND PLACING
MATERIALS, hereinafter, or any portion of the completed areas that is damaged shall be completely removed and
replaced in accordance with the paragraph CORRECTION OF DEFECTIVE AREAS, hereinafter.

9. 'DRAINAGE. Adequate drainage shall be provided during the entire construction period to prevent water from
collecting or standing on the area to be lined or on the pulverized, mixed, or partially mixed material. . '

10•. PREPARATION OF SUBGRADE.Subgrade areas shall be cleaned of debris. The areas willbe inspected by
the Contracting Officer for adequate compaction and shall be capable of withstanding, without displacement, the
compaction specified. Soft yielding spots and ruts or other irregularities in the subgrade shall be corrected. The'
materialin the affected areas shall be loosened and unsatisfactory material removed. Approved material s.hall be
added where required. The subgrade shall then be shaped to line, grade, and cross section, and shall be compacted to
95 percent of maximum density as specified in the section: EARTHWORK. Debris and removed in-place material
designated as unsuitable shallbe disposed of in accordance with the paragraph DISPOSAL OF UNSUITABLE
MATERIALS, hereinafter. .

11. GRADE CONTROL. The finished and completed lining shall conform to the lines, grades, cross section, and
dimensions indicated. The lines and grades indicated shall be maintained by means of line and grade stakes placed by
the Contractor at the site of the work in accordane with SPECIAL PROVISIONS. .
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12. MIXING AND PLACING MATERIALS. Methods of mixing and placing of materials shall be as approved. No
sodium chloride shall be applied if the soil-moisture content exceeds 6 percent above the optimum moisture content
specified for the mixture. When application of water and mixing are completed, the moisture in the mixture, on the
basis of dry weight, shall not be below the specified optimum moisture content of the mixture nor shall it be more
than 6 percent of the specified optimum moisture content. Previously constructed layers shall be cleaned of loose
and foreign matter. Mixing of the mixture with the underlying course shall be prevented. A central plant may be
used to mix the soil, sodium chloride, and water. Soil and sodium chloride shall be dry-mixed sufficiently to prevent
balls from forming when water is added. The plant shall be capable of producing a uniform mixture with the
specified sodium chloride and moisture contents. The underlying material and/or previously constructed layer shall
be moistened and the mixture then placed in a uniform layer with mechanical spreaders. Not more than 60 minutes
shall· elapse between the start of the moist mixing and the start of compaction of the treated layer. Each successive
layer shall be placed as soon as practicable after the preceding layer has been completed. Each layer shall be uniform
in thickness and surface contour and in such quantity that the completed layer, after compaction, will not be in
excess of 6 inches. .

12.1 Optional Method. If approved by the Contracting Officer, in writing, a machine or a combination of
machines may be used to mix the soil, water, and sodium chloride; spread; compact; and finish the mixture in a
continuous operation, in accordance with this specification.

13. COMPACTION. Compaction shall be started immediately after placing the mixture and shall be completed
within 45 minutes. The loose mixture shall be uniformly and continuously compacted until the entire depth and
width of the layer are compacted to 95 percent of the maximum density. The moisture content shall be maintained
between 2 percent below and 2 percent above optimum at all times through the rolling but shall be controlled to
prevent the mixture from becoming unstable during compaction. The speed of the roller at all times shall be such
that displacement of the mixture does not occur. Areas that are inaccessible to rollers shall be compacted with
mechanical tampers.

14. -FINISHING, LAKE LINING SURFACE. If necessary, the lining surface shall be lightly scarified to eliminate
any imprints made by the compacting equipment. The surface shall then be thoroughly compacted to the specified
density to the extent necessary to provide a smooth, dense, uniform surface that is free of surface checking, ridges,
or loose material. The finishing operations shall be completed within 2 hours after completion of mixing operations.
In places not accessible to finishing and shaping equipment, the mixture shall be compacted with mechanical
tampers to the density specified and shall be shaped and finished by hand methods. Any portion of the compacted
mix that has density less than that specified, that has not properly hardened, or that is improperly finished shall be
corrected in accordance with the paragraph CORRECTION OF DEFECTIVE AREAS, hereinafter. The finished
surface shall be reasonably smooth, compacted, and free from irregular surface changes. The finished surface shall be
not more than 0.15 foot above or below the established grade or approved cross section. .

15. 'CONSTRUCTION JOINTS. At the start of each day's construction, a straight transverse construction joint
shall be formed by cutting back into the previous work to form a true vertical face free of loose or shattered
material Material along construction joints not properly compacted shall be removed and replaced with material
that is mixed, moistened, and compacted in accordance with this specification.

16. CORRECTION OF DEFECTIVE AREAS. Defective areas shall be remedied by removing defective material
for the full depth and width of the area as directed and replacing with new mixture in accordance with this
specification at no additional cost to the Government. The addition of a thin layer of mixture will not be permitted.
Correction of defective areas shall be made in a .!panner that will assure restoration of a uniform surface and
durability of the portion repaired.

17. EDGES OF LAKE LINING. The edges of the lake and lake lining shall have a gravel protection as indicated.
Gravel shall be washed river run material, well graded, with a maximum size of 4 inches and not more than 10
percent passing a No. 4 sieve. Gravel shall be placed in a manner to prevent segregation of sizes and voids. .

18. PROTECTION. Immediately after completion of compaction, the exposed surfaces shall be kept moist until
the lake has been filled with water. All surfaces bonding to succeeding layers shall be kept continuously moist until
covered by an additional layer. If cracking occurs due to drying, the cracked portions shall be removed and replaced
by the Contractor at no additional cost to the Government.

*****
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3. 'PVC MATERIALS.

1.1 ' American Society of Testing and Materials (ASTM) Publications.

Test Method

ASTM ])..1593
ASTM ])"792-A
ASTM ]),,882, Method B
ASTM ]),,882, Method B
ASTM ]),,882, Method B
2" x 4" Sample 16 hrs. iIi a
fdrced air circulating oven
@ 121 degrees F.

ASTM ]),,1239
ASTM ])..1203, Method A

ASTM ]),,1922
ASTM ])..1004
ASTM D-1790

ASTM ]),,12045

.15

.75

±5%
1.23

66
30

325
0.4

6000
8.25
-20

4. Factory Fabrication
5. Placing of PVC Lining

30 Mil

3&1

Property

Thickness
Specific Gravity
Tensile Strength, Ibs./in. width
Modulus @ 100% Elongation, Ibs./in.
illtimate EloQgation, %
Oven Aging (wt.loss, %max.)

Test Resistant:
A. Elmendorf, grams
B. Graves Tear, Ibs. min.

Low Temperature Impact, degrees F.
Water Extraction
(% loss max. 104 Degrees F for
24 hrs.) ,
Volatility %loss max.
Dimensional Stability
(@ 212 degrees F., 15 min.)
% max. change

D 792-66 (1970)

D 882-73

D 1004-66 (1970)

D 1203·67 (1974)

D 1204-54 (1971)

D 1239-55 (1971)

D 1593-61 (1969)

D 1790-62 (1970)

SECTION 3E

POLYVINYL CHLORIDE (PVC) PLASTIC LINING

1. Applicable Publications
2. General
3. PVC Materials

1. APPliCABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by designation only, f()rm a part of this specification to the extent indicated by the references thereto.

3.1 'General The materials supplied under these specifications shall be first quality products designed and
manufactured specifically for the purposes of this work, and which have been satisfactorily demonstrated by prior
use to be suitable and durable for such purposes. The manufacturer shall show where a minimum of 500,000 square
feet (46,000 sq. Iri.) df its material has been installed for lining hydraulic structures.

3.2 ' Physical Characteristics. The PVC materials shall have the following physical characteristics.

Specific Gravity and Density of Plastics
by Displacement

Tensile Properties of Thin Plastic Sheeting

Tear Resistance of Plastic Film and Sheeting

Loss of Plasticizer from Plastics (Activated
Carbon Methods)

Changes in Linear Dimensions of Nonrigid
Thermoplastic or Film, Measuring

Resistance of Plastic Films to Extraction
by Chemicals

Nonrigid Vinyl Chloride Plastic Sheeting

Brittleness Temperature of Plastic Film
and Thin Sheeting

2. "GENERAL. The work covered by these specifications consists of installing a polyvinyl chloride (PVC) plastic
lining around each pipe into the lake where shown on the drawings.

..

..



3.3 ' rvc Materials shall be manufactured from domestig virgin polyvj.nyl chloride resin and specifically'
compounded for the use in hydraulic facilities. Reprocessed'material shall not be used. It shall be neutral gray to
black in color and produced in a standard minimum width of at least 76 inches (193 cm). Thickness shall be as
shown on the drawings. Certification test results showing that the sheeting meets the specifications shall be supplied
on request. '

4.FACI'ORY FABRICATION. The manufacturer shall show where a minimum of 500,000 squarefeet (46,000
sq. m.) Of its material has been installed for lining hydraulic structures. Lap joints with a miniIl)um jointwidth of
'1/2 inch (13 mm) shall be used for fabricating individual calendar widths into large panels. Factory made splices
shall have a strength of 80% of the specified sheet strength. After fabrication, the lining shall be accordion folded in
bot):l directions and packaged for minimum handling' in the field~ Shipping boxes shall be substantial enough to
prevent damage to contents. ' ' . .

5. 'PLACING OF PVC liNING.

5.1 'GeneraL Installation shall be performed by a Contractor that has previously installed a minimum ()f 500,000
square feet (46,000 sq. m.) bf this material or by a Contractor that has a fabricator field representative in
attendance. The surface (substrate) to receive the liner shall be smooth, and free of sharp objects that could
puncture the lining. All vegetation must be removed. The PVC lining shall be placed over the prepared sUrfaces to be
lined in such a manner as to assure minimum handling. It shall be sealed to all concrete structures and other openings
through the lining in accordance with details shown on the drawings. The lining shall be closely fitted and sealed
around inlets, outlets and other projections through the lining. Any portion of lining damaged duri:ng installation
shall be removed or repaired by using an additional piece of lining as specified hereinafter.

5.2 Field Joints. Lap joints will be used to seal factory fabricated panels of PVC to the PVC boot around the
pipe. Lap joints shall be formed by lapping the edges of panels a minimum of 2 inches (50 mm). The contact
surfaces of the panels shall be wiped clean to remove all dirt, dust or other foreign materials. Sufficientcold-applied
vinyl to vinyl bonding adhesive shall be applied to the contact surfaces in the joint area, and the two surfaces pressed
together immediately. Any wrinkles shall be smoothed out. Field made splices shall have a strength of 80% of the
specified sheet strength.

5.3 ' Repairs to PVC. Any nece~ary repairs to the PVC shall be patched with the lining material itself and cold
applied vinyl to vinyl splicing adhesive. The splicing adhesive shall be applied to the contact surfaces of both the
patch and lining to be repaired, and the two surfaces pressed together immediately. Any wrinkles shall be smoothed
out•.

5.4 ' Quality of Workmanship. All joints, on completion of the work shall be tightly bonded! Any lining surface
showing injury due. to scuffing, penetration by foreign objects or distress from rough subgrade shall, as directed by
the Engineer, be replaced or covered and sealed with an additional layer of PVC of the proper size.

* * * * *
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SECTION 4C

CONCRETE FOR STREET BRIDGES

Wood Preservatives Tetrachlorophenol and
Pentachlorophenol, Surface Sealing
Compound

All Timber Products - Preservative
Treatment by Pressure Processes
Revised Apr 1976

Lumber, Timbers, Bridge Ties and
Mine Ties - Preservative Treatment
by Pressure Processes Revised
Apr 1976

Zinc (Hot-Galvanized) Coatings on
Products Fabricated from Rolled,
Pressed, and Forged Steel Shapes,
Plates, Bars, and Strip

Zinc Coating (Hot-Dip) on Iron
and Steel Hardware

Steel Sheet, Zinc-Coated
(Galvanized) by the Hot-Dip Process,
General Requirements

Zinc (Hot-Galvanized) Coatings
on Products Fabricated from
Rolled, Pressed, and Forged Steel
Shapes, Plates, Bars and Strip

Preservatives and Pressure Treatment
Process for Timber

9. Construction Joints
10. Finishing
11. Curing and Protection
12. Forms and Fa1sework
13. Furnishing and Placing Steel

Reinforcement and Embedded Items
14. Gratings
15. Pervious Backfill Material
16. Guardrail

Index

4C-l

MIL-W-13518C(l)

M2-74

PS 1-66 (Reprinted July 1970 with Softwood Plywood, Construction and
Industrial Amendments)

Military Specification.

C2-74

Cl-74

A525-76

A153-73

A123-73

M 180-74

M 133-73

.M 111-74

1. Applicable Publications
2. Deleted
3. Composition
4. Quality
5. Cement, Air-Entraining Admixture,

Aggregates and Water
6. Proportioning of Concrete ..
7. Batching and Mixing, and Conveying
8. Placing

Standard for Inspection of Treated
Timber Products. Revised April 1976

1.4 . u.S. Department of Commerce Publication, National Bureau of Standards Publication.

1.5

1.3 American Wood Preservers Association.

Corrugated Sheet Steel beams For
Highway Guardrail

1.2 ' American Society for Testing and Materials (ASTM) Publications.

1. APPLICABLE PUBliCATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. .

1.1 ' American Association of State Highway and Transportation Officials.

•
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1.6 ' State of California, Department of Transportation, Materials Manual, Testing and Control Procedures (Calif).

3. 'COMPOSITION. Concrete shall be composed of Portland cement, water, fine and coarse aggregate. An
air-entraining admixture shall be used when box culvert becomes integral parts of the channel structure.

..

Method ofTest for Pavement Surface Skid
Resistance

Standard Grading Rules for West Coast
Lumber

342-C

1.7 West Coast Lumber Inspection Bureau (WCLB).

No. 16 (Effective
September 1, 1970)

1.8 . Western Wood Products Association (WWPA).

Grading Rules for Western Lumber
July 1, 1974

2. ·DELETED.

4.2.2 . Contractor-Designed Concrete for Superstructure.

4.2.2.1 The concrete for box culvert walls shall contain not less than 564 pounds of cement per cubic yard, and
shall attain a compressive strength of 3,000 pounds per square inch in less than 28 days. The aggregate and cement
shall be as specified herein. Cement in excess of 564 pounds per cubic yard is considered to be for the convenience
of the Contractor and no payment for such cement will be made.

4.2.2.2 The Strength Quality of the concrete proposed for use shall be established by tests made in advance of the
beginning of operations, using the Consistencies suitable for the work. Trail design batches and testing shall be the
responsibility of the Contractor. Specimens shall be made and cured in accordance with ASTM Specification Cl92
and tested in accordance with ASTM C39. A curve representing the relationship between the water content and the
average 28 day compressive strength, shall be established for all the compressive strengths specified. The curve shall
be established by at least 3 points, each point representing average values from at least 4 test specimens. The
maximum allowable water content for the concrete for the superstructure shall be as determined from this curve and
shall correspond to a compressive strength 15 percent greater than that specified, but in no case shall it exceed 312
pounds per cubic yard, plus 70 pounds for each cwt of cement in excess of 564 cwt per cubic yard.

4.2.2.3 . Prior to Commencing Operations, the Contractor shall furnish a statement to the Contracting Officer giving
the proportions by weight (dry) of cementanp of line and coarse aggregates that will be used in the manufacture of
the concrete proposed for use. Statement shall be accompanied by test reports or other evidence satisfactory to the
Contracting Officer attesting that the proportions thus selected will produce concrete of qualities specified. No
substitutions shall be made in the materials used in the work without additional tests in accordance herewith, to
show that the qualityofthe concrete is satisfactory. .

4.2.2.4 The Contractor shall provide for test purposes a series of sets of 3 cylinders each, taken from each 2S0
cubic yards or fraction thereof, or each day's pour, whichever is less. Test specimens shall be made and cured in
accordance with ASTM C 31, except that after removal from the mold, specimens shall be stored as near as
practicable to the bridge site and shall receive the same protection from the elements during curing as those portions
of the structure which they represent.

S.CEMENT, AIR-ENTRAINING ADMIXTURE, AGGREGATES AND WATER shall conform to the applicable
requirements of the section: CONCRETE (FOR BUILDING CONSTRUCTION).

4. QUAliTY.

4.1 General 'Except as otherwise specified for the bridge superstructure, the concrete mixtures will be designed
by the Contracting Officer who will determine the required quality of the concrete for the structures covered by
these specifications.

4.2 ' Superstructure.

4.2.1 'General. In order to allow earlier form removal, upon request, permission will be granted to the Contractor
to design the concrete required for the superstructure, consisting of decks and the Government will accept this
concrete and also permit the removal of forms on the basis of concrete cylinder tests. If the Contractor elects this
option, removal of forms will be governed by stipulations contained in the paragraph: FORMS AND FALSEWORK,
and concrete will be accepted on the basis of the paragraph "Contractor-Designed Concrete for Superstructure". If
the Contractor does not elect to accept the option as specified herein,· design of the concrete· for this item. will be
made by the Contracting Officer, and form removal will be authorized on the basis of the time table in the
paragraph: FORMS AND FALSEWORK.
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6. PROPORTIONING OF CONCRETE. The proportions of all material entering into the concrete shall be as
directed and shall conform to· the applicable requirements of the section: CONCRETE (FOR BUILDING
CONSTRUCTION), except as otherwise specified herein in th.eparagraph: QUALITY.

7. 'BATCHING AND MIXING, AND CONVEYING shall conform to the applicable requirements of the section:
CONCRETE (FOR BUILDING CONSTRUCTION).

8. 'PLACING.

8.1 General. The method of placing concrete shall conform to the applicable requirements of the section:
CONCRETE (FOR BUILDING CONSTRUCTION), except as otherwise specified herein.

8.2 ' Placing Concrete. The concrete in each integral part of the structure shall be placed continuously, and the
Contractor will not be allowed to commence work on any such part unless sufficient inspected and approve material
for the concrete is on hand and his forces and equipment are sufficient to complete the part without interruption in
the placing of the concrete. Joints in the concrete due to stopping work shall be avoided as far as possible. Such
joints, when necessary, shall be constructed as directed.

8.3 ' Drains in Walls-Drain holes and weep holes shall be constructed in abutment walls as shown. Abutment w~l
drains shall be covered at the back face of the wall with hardware cloth. Hardware cloth shall be a commerCial
quality, approximately 4-mesh wire cloth of aluminum or galvanized steel wire. The aluminum wire, and steel wi.re,
before galvanizing, shall have a diameter of 0.03 inch, minimum. Hardw.are cloth shall be mounted in the forms pnor
to placing concrete in such a manner that the wire is firmly bonded to the concrete Or may be fastened to the
exterior of the concrete surface by masonry nails or other approved methods. Alternative methods of providing
screened drain hole openings may be submitted for approval.

9. CONSTRUCTION JOINTS.

9.1 Except as specified herein construction joint treatment and expansion, contraction and vertical construction
joints shall conform to the applicable requirement of the section: CONCRETE (FOR BUILDING
CONSTRUCTION).

9.2 Construction joints shall be made only wherelocat,ed on the drawings or shown in the placing schedule, unless
otherwise approved by the Contracting Officer.

9.3 ' Horizontal construction joints may be made without keys, except when keys are shown on the drawings.
Surfaces of, fresh concrete at horizontal construction joints shall be rough floated sufficiently to thoroughly
consolidate the concrete at the surface without completely removing surface irregularities. .

9.4 ' In case of emergency, construction joints shall be made as directed by the Contracting Officer. When it is
necessary to make a joint because of an emergency, additional reinforcing steel shall be furnished and placed across
the joint as directed by the Contracting Officer. Such additional reinforcing steel shall be furnished and placed by
the Contractor at his expense.

9.5 ' All construction joints shall be cleaned of surface laitance, curing compound and other foreign materialsbefore
fresh 'concrete is ptaced against the surface of the joInt. AOrasive blast methods shall be used to clean horizontal
construction joints to the extent that clean aggregate is exposed. All construction joints shall be flushed with water
and allowed to dry to a surface dry condition immediately prior to placing concrete.

10. 'FINISHING.

10.1 'General. 'Finishing shall conform to the applicable requirements of the section: CONCRETE (FOR
BUILDING CONSTRUCTION).

10.2 Decks. After the concrete has been placed an; consolidated, the surface of the concrete shall be carefully
struck off by means of a hand-operated strike board operating on headers, or by a finishing machine operating on
rails. A uniform deck surface true to the required grade and cross section shall be obtained. Following strike off, the
surface of the concrete shall be floated longitudinally. In the event strike off is performed by means of a
hand-operated strike board, two separate hand-operated float boards for longitudinal floating shall be provided. The
first float shall be placed in operation as soon as the condition of the concrete will permit and the second float shall
be operated as far back of the first float as the workability of the concrete will permit. IIi the event the strike off is
performed with a finishing machine, longitudinal floating of the concrete shall be performed by means of a
hand-operated float board or a finishing machine equipped with a longitudinal wooden float. The longitudinal
wooden float on the finishing machine shall be a length of not less then 8 feet nor more than 12 feet. When both
strike off and longitudinal floating are performed by finishing machines, one machine, with operator, shall be used
for strike off and a second machine, with a second operator, shall be used for longitudinal floating. Longitudinal
floating may be performed with the same finishing machine that is used for strike off provided that the length of
deck unit beirlg placed is not more than 30 feet and the strike off operation is completed for said deck unit before
the condition. of the. concrete requires that longitudinal floating be started. Finishing machines used for strike off
having a wheel base 6 feet or less shall be followed by two separate hand-operated float boards for longitudinal
floating. Hand-operated float, boards shall be from 12 feet to 16 feet long, ribbed and trussed as necessary to provide
a rigid float and shall be equipped with adjustable handles at each end. The float shall be wood, not less than one
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12.2.2 ' Metalwork. Bolts shall be mild steel bolts with square or hexagonal heads. Threads shall be Ainerican
Standards, Free Fit. Class 2. Nuts shall be hexagonal. Other metalwork for form and falsework construction shall be
~~~ .

12.3 . Special Drawings and Stress Diagrams. The Contractor shall submit for approval shop drawings showing the
systems of forms which he intends to use. If trusses are used a stress diagram shall be subinitted with the design.
Drawings shall show the proposed camber for nailing strips. No form construction shall be accomplished until after
final approval of the drawings. Supporting calculations shall be signed by a Professional Engineer registered by the a
State of Arizona. ..

structural Joists and Planks,
Small Timbers, Beams and Stringers

Grade and MaterialUse

Falsework joists and stringers,
studs,and wales for formwork
and all other falsework fraining
except as otherwise specified

Falsework Posts
Form Sheeting for non-showing

faces of concrete .
Form sheeting for slabs and walls,

ordinary surface finish oIlly
Form sheeting for faces to receive
class 1 surface finish

Other Lumber

inch thick and from 4 inches to 8 inches wide. Adjusting screwsspaced at not to exceed 24 inches on centers shall be
provided between the float and the rib. The f1oatboard shall be maintained free of twist and true at aU times.
Longitudinal floats, either hand-operated or machine-operated, shall be used with the long axis of the float parallel
to the centerline. of the bridge rQadway. The float shall be operated with a combined longitudinal and trafisverse
motion planing off the high areas and floating the material removed into the low areas. Each pass Of the float shall
lap the previous pass by one-half the length of the float. Floating shall be continued until a smooth riding surface is
obtained. After floating and the concrete has set sufficiently to prevent goughing or tearing, the surface of the
concrete shall be textured by brooming with a stiff bristled broom or by other suitable devices which will result in
uniform scoring. The finished surface of the concrete shall be tested by means of a straightedge 12 feet long. The
surface shall not vary more than 1/8 inch from the lower edge to the straightedge. AU high areas in the hardened
surface shall be removed by abrasive means. After grinding by abrasive means the surface of the concrete shall not be
smooth or polished but shall havea coefficient of friction of not less than 0.30 as determined in accordance with
Calif. Method No. 342. Ground areas shall be of uniform texture and shall present neat and approximately
rectangular patterns.

10.3 ' Removal of Stains. The Contractor shall remove all grout drippings, efflorescence or other staihS from
outside faces of bridges above the finished ground line.

11. 'CURING AND PROTECTION Shall conform to the applicable requirements of the section: CONCRETE (FOR
BUILDING CONSTRUCTION).

12. FORMS AND FALSEWORK.

12.1 . General. Forms shall be true to line and grade, mortartight and sufficiently rigid to prevent objectionable
deformation under load. Where forms for continuous surfaces are placed in successive units, care shall be taken to fit
the forms over the completed surface so as to obtain accurate alinement of the surface and to prevent leakage of
mortar. Except as otherwise specified, responsibility for form adequacy shall rest with the Contractor; however, the
type, shape, size, quality, and strength of all materials of which the forms are made shall be subject to specific
approval. Bolts and rods used for internal ties shall be so arranged, that when the forms are removed, metal will be so
constructed that they can be removed without damaging the concrete. All exposed joints, edges, arid exterrial
corners shall be chamfered and dummy chamfers and false joints shall be used to provide a neat and uniform
appearance. At the time the concrete is placed in the forms, the surfaces of the forms shall be free from
encrustations of mortar, grout or other foreign material.

12.2.1 Lumber•. All lumber, unless otherwise specified, shall be Douglas fir, selectedas to grade, and conforming
to the Standard Grading and Dressing Rules of the West Coast Lumber Inspection Bureau. Plywood, except as
otherwise specified, shall conform to Product Standard PS 1, Exterior B-B (Concrete Forin), Class I. Plywoodfotin
panels shall be furnished and placed in 48-inch widths and in uniform lengths of not less than 96 inches except
where the dimensions of the member formed are less than the specified panel dimensions. Lumber for the uses listed
shall not be lower than the following grades and materials.

Structural Post and Timbers
Shiplap (loose knots and knot holes will
not be perinitted) or any grade of plywood

Concrete form grade plywood or select
merchantable grade

Plywood Sound 1 Side (Sound Side toward
concrete)

Such that allowable stresses are not
exceeded and where used against concrete
shall have no knot holes orloose knots

Forms for all surfaces, which will riot be completely enclosed or hidden below the permanent surface of the groUnd.,
shall be made of plywood,surfaced lumber, or material which will provide a surface at least equally satisfactory.



•

12.4 Design of Falsework.

12.4.1 General. Falsework shall be designed to carry alrthe loads which may come upon it, including the full
weight of the fresh concrete, a minimum live load of 50 p.s.f.,plus the induced horizontal or inclined pressures and
whatever earth loads may be placed upon it. Provisions shall be made for adequate walkways outside of deck areas
along each side of, and for the full length of any deck pour for the operators of finished floats. .

12.4.2 ' Deflection and Settlement. Deflection of joists and beams shall be compensated for by cambering the
soffit forms. Settlement of forms due to take-up of the joints in the shoring shall be compensated for by raising the
entire form 1/16 inch for each joint in the shoring. Falsework shall be cambered to care for the dead load deflection
plus a 2Q-pound per square foot construction load plus a falsework settlement allowance.

12.4.3 . Fastenings. All falsework shall be bolted. Spiked or nailed joints will be permitted only in secondary
members, and then only when approved.

12.5 Construction of Timber Falsework. Workmanship shall be first-class quality throughout. Only competent
bridge carpenters shall be employed for carpenter work and all framing shall be precise and exact. Columns and
struts shall not be spliced except at structural joints~ Ties may be spliced provided the tension value of the tie is not
reduced. Joints and beams shall not be spliced. If a pile has been cutoff too short the pile need not be replaced, but a
block may be used between the cap and pile when approved. In such cases, the block shall not be less than 4 inches
thick and 24 inches Icing and shall be used as a corba!. The final fit of butt joints shall be made by a new cut after
the members are assembled in place, or the fit may be made by filling the joint completely with plaster of paris or
molding plaster. Open compression joints will not be permitted. If laminated beams are used they shall be so tied
together lis to make their various parts act as a unit. Ends of columns bearing on wedges shall be tied in both
directions with girts. Where girts are used to reduce the unsupported length of columns, they shall be doubled.
Longitudinal lines of girts shall be extended by means of blocks to the abutments. Wedges shall be of hardwood and
be pitched not more than 2 inches in 12 inches. Wedges shall be used in pairs. Steel shims may be used subject to
approval. .

12.6 ' Construction of Forms.

12.6.1 General. The design and construction of forms shall be subj ect to approval. LUmber for forms maybe
reused provided that the nails and spikes are withdrawn and thatthe lumber is cleaned and made equal in quality to
new lumber of the required grade. The material for forms shall be of such thickness and strength, and. the
coIistruction and bracing of forms shall be of such nature as to be unyielding and mortartight. Forms and
reinforcements for any parts of a bridge structure will be completely checked and shall be approved before the
Contractor will be permitted to place concrete.

12.6.2 ' Studs, Wales, and Sheeting. Studs shall be no less than 2 x 4 inches and shall be sized to a uniform depth
not less than 3-1/2 inches. Wales held by bolts shall be used to retain the studs. Sheeting shall conform to the grades
and material specified. hi addition to all other requirements the bending stresses in form sheeting for showing faces
shall· be such that the deflection will not exceed 1/360 of the span and the stress at the outer fiber of plywood form
sheeting shall not exceed 1,875 psi. The outer plies of plywood sheeting shall be laid parallel to the span. Where
form panels are attached directly to the studding of joists, the panels shall be not less than 5/8 inch thick and the
studding and joists shall be spaced not more than 12 inches center to center for showing faces and not more than 18
inches center to center for nonshowing faces. Form panels less than 5/8 inch thick which otherwise conform to the
requirements herein specified may be used with a continuous backing of 3/4 inch surfaced shiplap. Form panels shall
be placed in an approved neat and symmetrical pattern. All joints shall be filled with an approved quick setting
compound finished flush with the interior of the form. No struts or bracings shall extend into or through concrete.

12.6.3 ' Form Ties. Forms shall be held by bolts or rods and those portions of bolts and rods within 2 inches of
showing surfaces shall be removable. No wire ties or napties shall be used. Non-removable sleeves around bolts and
rods shall not be used.

12.7 Standards and Tolerances.

12.7.1 ' Quality and Bracing. The quality of form work shall be within the limits of tolerance specified herein.
The forms shall be so braced that these limits will be maintained during and after the placing of concrete. Bracing
shall bear against the wales and not against studs or sheeting.

12.7.2 Faces Against Fills. Form for faces which will be in contact with flll may be made of new, used, smooth
or rough lumber•

12.7.3 . Forms. Except as otherwise specified, forms for all surfaces shall be set exactly to the lines indicated on
the drawings. Screed strips for the top surface of the concrete deck shall be set to the drawing elevations indicated
plus indicated allowances for camber and settlement and shall be set parallel to the centerline of the bridge deck.

12.7.4 ' Class "1 Surface Finish Concrete. Sheeting shall be securely fastened to the studs or the backing in such a
manner that working surfaces are made continuous and without warp or irregularity. Workmanship on the forms
shall be equal in quality to first-class cabinet work. Holes, cracks and joints shall be filled flush with an acceptable
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filler. Surfaces shall be as smooth as that obtainable by the use of a medium grade sandpaper. Corners shall be sharp"
clean, and of the angle shown on the drawin~. Lines and edges shall be paralled as indicated. Forms shall be correct:
for position within 1/8 inch and shall be paralled within 1/8 inch toa wire stretched on the true line. Panels shall be:
true to a plane within 1/8 inch from a straightedge. Lines and edges shall be straight within 1/8 inch in the total!
length of a panel. All lines shall be tnily vertical, horizontal,inclined, or curved as shown.

16.1 ' Timber Post and Blocks. Timber post and blocks shall be nominal 8" x 8" rough pressure treated and!
unpainted. Holes shall be bored before treatment. Timber posts and blocks shall be of larch, Douglas fir, lOdgepole'
pine or ponderosa pine. Timber posts and blocks shall be graded in accordance with the grading rules of the Western:
Wood Products Association July 1968, hereinafter referred to as WWPA. Larch and Douglas fir posts shall conform,
to the requirements of Section 80.11 of WWPA. Larch and Douglas fir blocks shall conform to the requirements of
Section 80.12 of WWPA. Lodgepole pineand ponderosa pine posts shall conform to the requirements of Section!
82.11 of WWPA. Lodgepole pine and ponderosa pine blocks shall conform to the requirements of Section 82.12 of:
WWPA. Posts and blocks of ponderosa or lodgepole pine maybe either boxed heart, free of heart centers or a,
combination of both. In the upper 40 inches of the posts, knots which are sound, tight and intergrown will be'
ptJrmitted up to three inches; however, not more than one knot to 3 inches will be permitted in every 12 inches. In;
the lower 24 inches of the posts and in the blocks knots which are sound, tight and intergrown will be permitted up'
to 3.5 inches. •

21 days
3 days
3 hours

Deck Slabs
Walls and Vertical Faces
Barrier Railings

12.9.2 . Contractor's Option. At the Contractor's option results from suitable cylinder tests may be used as!
evidence that concrete has attained sufficientstrength to permit removal of supporting forms. Cylinders required f011
such tests shall be provided in the same manner and shall be in addition to those test specimens specified in the,
paragraph: QUALITY. In lieu of form removal time as specified above, if the Contractor elects to provide tests as:
specified, permission will be given to remove forms at such time that, concrete for bridge decks has attained a!
strength of not less than 3,000 pounds per square inch; for sidewalks when the concrete has attained a strength of
not less than 2,000 pounds per square inch. This strength shall be the average of three specimens. All testing shall be;
done at the Contractor's expense. On the basis of the bridge deck concrete having attained the 3,000 pounds per
square inch strength, as specified above, the Contracting Officer will authorize the immediate placing of the sidewalk;
and barrier railing concrete. This time for placing sidewalks and barrier railings is in lieu of time specified ini
paragraph: PLACING.

13. FURNISHING AND PLACING STEEL REINFORCEMENT AND EMBEDDED ITEMS. Conform to the:
applicable requirements of the section: CONCRETE (FOR BUILDING CONSTRUCTION) except reinforcement
shall be grade 40 reinforcement, shall be located exactly as shown on the drawings. Formed holes and miscellaneous:
metalwork shall conform the applicable requirements of the sections: CONCRETE (FOR BUILDING!
CONSTRUCTION) and MISCELLANEOUS METALWORK AND MATERIALS.

14. GRATINGS. Conform to the applicable requirements of the section: STORM~DRAINAGESYSTEM.

15. PERVIOUS BACKFILL MATERIAL. Conform to the applicable requirements of the section:
MISCELLANEOUS AGGREGATES.

16. GUARDRAIL.

12.8 Coating. Forms facing concrete surfaces shall be coated with a nonstaining mineral oil before concrete is'
placed unless the forms have been treated with a wood sealer conforming to Military Specification MIL-W-135 18.,
Shellac, shall not be used on forms. Forms and form lumber shall be oiled before being placed in position as far as,
practicable to avoid splashing oil on the reinforcing steel or concrete. Any oil splashed on reinforcing steel or any'
other surfaces requiring bond with concrete shall be completely removed. '

12.9 Remov.al of Forms.

12.9.1 General. Forms shall not be removed without the approval of the Contracting Officer, and all removal:
shall be accomplished in a manner which will prevent injury to the l:oncrete. When forms are removed under
conditions of a wide differential of temperaturebetween the concrete and the atmosphere, provision, satisfactory to:
the Contracting Officer, shall be made for maintaining a blanket of moist air adjacent to the concrete and thus'
gradually reducing the temperature differential between, the concrete and the surrounding atmosphere., Ai
temperature differential of less than 25 degrees F. will be required. Forms shall not be removed before the
expiration of a minimum time indicated below, except as otherwise specifically authorized by the Contracting'
Officer. '



16.2 Preservatives, Preservative Treatment and Inspection. Timber posts and blocks shall be treated in
accordance with the requirements of AASHTO M 133, American Wood Preservers' Association Standard Cl and
American Wood Preservers' Association Standard C2, except for the following: Timber posts and blocks shall be air
seasoned or kiln dried to a moisture content no greater than 25 percent, based on an oven-dry weight; Preservatives
used shall be either crealote or pentachlorophenol; Inspection of timber posts and blocks shall conform to the
requirements of American Wood Preservers' Association Standard M2.

16.3 Steel Beams. 'Steel beams for guard rail shall conform to the requirements of AASHTO M 180. The beam
elements shall consist of steel sheet made from open hearth, basic-oxygen or electric furnace steel. '

16.4 Metal Posts and End Anchors. Metal posts and end anchors for guardrail shall conform to the requirements .
specified on the plans.

16.5 'Galvanizing. Steel beams shall be galvanized in accordance with the requirements of ASTM A 525. The
weight of the coating (total for both sides) shall be the weight specified for Coating Class 2.50. Steel posts shall be
galvanized in accordance with the requirements of AASHTO M 111. Steel fittings, hardwate, etc., shall be galvanized
in accordance with the requirements of ASTM A 153. The weight of the coating shall be as specified in ASTM A
153. The guardrail end shoe shall be galvanized after fabrication in accordance with ASTM Specification A123. All
guardrail plate, fittings, hardware, etc. shall be galvanized.

*****
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1.3 U.S. Department of the Army, Corps of Engineers, Handbook for Concrete and Cement.

Membrane-Forming Compounds for Curing Concrete

Concrete Aggregates

Cement and Pozzolan, General
Requirements for

Cement, Portland

4. Placing
5. Finishing

C33-74a

CRD-C 300-72

2. MATERIALS.

1.1 Federal Specifications (Fed. Spec.).

SS-C-1960/GEN

SS-C-1960/3

1. Applicable Publications
2. Materials
3. Mixing

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only form a part of this specification to the extent indicated by the references
thereto.

1.2 American Societ)i" for Testing and Materials (ASTM), Publications.

SECTION4H

GROUTING STONE PROTECTION

2.1 Aggregate shall conform to the requirements specified for fine aggregate of the section: CONCRETE.

2.2 Portland Cement shall conform to the requirements of Fed. Spec. SS-C-1960/3, Type I and/or Type I1.The
alkali content of the cement shall not exceed 0.6 percent.

2.3 Water shall be fresh, clean, and potable.

3. MIXING. Grout shall be composed of cement, sand, and water mixed in the proportions as directed. The
estimated cement content requirement per cubic yard of grout is 7-1/2 sacks. The water content of the mix shall not
exceed 8-1/2 gallons per sack of cement. In calculating total water content of the mix, the amount of moisture
carried on the surfaces of aggregate particles shall be included, Slump of grout mix shall be between 9 and 10 inches
for· the first course and between 7 and 8 inches for the second course or where one course is placed. The grout shall
be mixed in a concrete mixer in the manner specified for concrete, except that time of mixing shall be as long as is
required to produce a satisfactory mixture, and the grout shall beused in the work within a' period of 30 minutes
after mixing. Retempering of grout will not be permitted. The consistency of the grout shall be such as to permit
gravity flow into the interstices of the stones with the help of spading, rodding, and brooming. Grout batches in the
same course shall be uniform in mix, size, and consistency.

4. PLACING. Prior to grouting, the stone shall be flushed with water to wash down the fines and to prevent
absorption of water from grout. The stone shall be kept wet just ahead of the actual placing of grout The grout shall
be placed in one course in invert and in 2 courses in side slopes. Each course shall be placed full width or in
successive lateral strips approximately 10 feet in Width, as applicable, extending from toe of slope to top on side
slopes. The grout shall be brought to the place of final deposit by approved means and discharged directly on the
stones using a splash plate of metal or wood to prevent displacement of stone directly under the discharge. The flow
of grout shall be directed with brooms or other approved baffles to cover the entire area and to assure that all
crevices are filled. Sufficient barring shall be done to loosen tight pockets of stone and otherwise aid the penetration
of grout. The first course shall fully penetrate the stone blanket. The second course shall be placed as soon as the
first course has sufficiently stiffened so that it will not flow when additional grout is added. On side slopes, all
brooming shall be uphill, and after the second course has stiffened the entire surface shall be rebroomed to eliminate
runs in the top course and to fill voids caused by sloughing of the layers of grout. Finishing shall conform to the
requirements of the paragraph: FINISHING. After completion of any strip or panel, no workmen or other load shall
be permitted on the grouted surface for a period of 24 hours. The grouted surface shall be protected from injurious
action ofthe sun; shall be protected from rain, flowing water, and mechanical injury; and shall be moist cured or
membrane cured at the Contractor's option, Moist curing shall consist of covering the grout with a uniform thickness
of 2 inches of sand which shall be kept continuously saturated for a period of 14 days. Membrane curing compound
shall be a non-pigmented curing compound conforming to Corps of Engineers Serial No. CRD-C 300 except that the
compound shall contain a fugitive dye. All concrete cured with non-pigmented curing compound shall be shaded
from the direct rays of the sun for the first 7 days of the curing period. The curing compound shall be applied as
soon as the free water disappears and shall be applied in a 2-coat continuous operation by approved power-spraying
equipment at a rate of not to exceed 200 square feet per gallon for the combined coats. The second coat shall be
applied to overlap the first coat in a direction approximately at right angles to the direction of the first application.

•



5. FINISHING. The final course of grout shall be placed and broomed in a manner to expose the upper third otT
stone. After curing, sandblasting shall bl,) required to clean excess ~routfJ;om the exposed stones.

* * .* **
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1.2 U.S. Army Corps of Engineers Handbook for Concrete and Cement.

1.3 U. S. Department of Commerce, National Bureau of Standards (NBS), Product Standards.

SECTION 4J

CONCRETE

Cement and Pozzolan, General Requirements
for

Sealing Compound, Two Component, Elastomeric,
Polymer Type, Cold Applied, Concrete Paving
Joints

Cement, Portland

Air-Entraining Admixtures for Concrete

Curring Compound, Concrete, for New and
Existing Surfaces

Sealing Compound, lIot Applied, for Concrete
and Asphalt Pavements

Membrane-Forming Compounds for Curing Concrete

Cloth, Burlap, Jute (or Kenaf)

Expansive Grouts

Polyethylene Sheeting (Construction,
Industrial, and Agricultural Applications)

Construction and Industrial Plywood

Basic Hardboard

14. Placing Concrete
15. Compaction
16. Bonding
17. Slabs on Grade
18. Setting of Base Plates and Bearin,

Plates
19. Finishes of Concrete Other Than Floor

and Roof Slabs
20. Concrete Floor and Roof Slab Finishes
21. Curing
22. Setting Beds
23. Precast Concrete Trim Items

Index

SS-C-1960jGEN

SS-C-1960j3

SS-S-195B

CRD-C 300-72

CCC-C-467C

SS-S-140lB

TT-C-800A
& Am-l

PS 58-73

4J-l

CRD-C 13-66

PSl-74

PS 17-69

CRD-C 588-76

1. Applicable Publications
2. General
3. Materials
4. Samples and Testing
5. Contractor Submittals
6. Storage
7. Formwork
8. Reinforcement
9. Classes of Concrete, and Usage

10. Proportioning of Concrete Mixes
11. Joints
12. Installation of Anchorage Items
13. Preparation for Placing

1.1 Federal Specifications (Fed. Spec.).

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below. but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

1.4 American Concrete Institute (ACI), Standards.



1.5 American Society for Testing and Materials (ASTM), Publications.

AC1315-74

AC1318-71

A 185-73

A 615-75

A 616-75

A 617-75

C 31-69(R 1975)

C 33-74a

C 39-72

C 42-68(R 1974)

C94-74a

C 143-74

C 17l-69(R 1975)

C 172-71

C 173-75

C 192-69

C 231-75

C 494-71

D 98-76a

D 1190-74

D 1751-73

D 1752-67(R 1973)

4J-2

Manual of Standard Practice for Detailing
Reinforced Concrete Structures (6th
Edition; 2d Prtg, Apr 75)

Building Code Requirements for Reinforced
Concrete, with Commentary & 1975 SuppI.

Welded Steel Wire Fabric for Concrete
Reinforcement

Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement

Rail-Steel Deformed and Plain Bars for
Concrete Reinforcement

Axle-Steel Deformed and Plain Bars for
Concrete Reinforcement

Making and Curing Concrete Test Specimens
in the Field

Concrete Aggregates

Compressive Strength of Cylindrical Concrete
Specimens

Obtaining and Testing Drilled Cores and
Sawed Beams of Concrete

Ready-Mixed Concrete

Slump of Portland Cement Concrete

Sheet Materials for Curing Concr~te

Sampling Fresh Concrete

Air Content of Freshly Mixed Concretehy the
Volumetric Method

Making and .Curing Concrete Test Specimens in
the Laboratory

Air Content of Freshly MiXed Concrete by the
Pressure Method

Chemical Admixtures for Concrete

Calcium Chloride

Concrete Joint Sealer, Hot-Poured Elastic Type

Preformed Expansion Joint Fillers for Concrete
Paving and Structural Construction (Non
extruding and Resilient Bituminous Types)

Preformed Sponge Rubber and Cork Expansion
Joint Fillers for Concrete Paving and
Structural Construction

..
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3.2.1 Air-Entraining Admixture. CRD-C 13.

3.5.1 Portland Cement. Fed. Spec. SS:-C-1960/3, type I, lA, II, or IIA.

3.5.2 High-Early:-Strength Portland Cement. Fed. Spec. SS-C-1960/3, type III.

3.6 Floor Hardener shall be a colorless aqueous solution containing not less than 2 pounds of zinc and/or
magnesium fluosilicate per gallon or sodium silicate solution having a specific gravity of 16.7 degrees Baume, or an
approved proprietary hardener of proven and satisfactory performance delivered ready for use in the manufacturer's
original containers.

3.7 Concrete Pa.tching Compound. Fed. Spec. SS-C-1302, class B,and that can be painted without evidence of
bleeding, and that after final set will be unaffected by high humidity or moisture.

3.8 Curing Materials.

3.8.1 Impervious Sheet Materials. ASTM C 171, type optional, except that polyethylene film if used shall be
white opaque.

Concrete Joint Sealer, Cold-Application Type

Wire-Cloth .Sieves for Testing Purpose~

Water Vapor Transmission of Material.s ill Sheet
Form

D 1850-74

E 11-70

E 96-66(R 1972)

2. GENERAL Full cooperation shall pe giyenother trades· to· install embedded items. Suitable tem.plates or
instructions will be provided for setting items not placed in the forms. Before placing concrete, embedded items shall
;have. been inspected, and tests for. concrete or other materials. or for mechanical operations shall have been
completed and approved. . .

3. MATERIALS shall conform to the requirements specified below.

3.1 Abrasive Aggregate shall consist of not less than ~5 percent aluminum oxide or silicon-carbide abrasive
ceramically bonded together to form a homogenous material sufficiently porous to provide a good bond with
Portland cement paste or shall be crushed, factory-graded emery aggregate, cubical or polyhedral in form, consistini
of not less than 45 percent aluminum oxide and not less than 25 percent ferric oxide. The aggregate shall not be
affected by freezing, moisture, or cleaning compounds. The .. aggregate shall be well. graded in size .. from particles
retained on the No. 30 sieve to particles passing the No.8 sieve designated by ASTM E II.

3.2 Admixtures containing chloride ions, or other ions producing deleterious effect, shall not be used where
concrete will be in contact with aluminum, zinc-coated items, where concrete is tobe sulfate-resistant, or concrete
will be prestressed. .

3.2.2 Other Admixture. Admixture other than air-entraining agent and accelerating agent shall conform to
ASTMC 494 and shall be compatible with the mix at job temperatures. Other admixture may be used in establishing
the design mix. Other admixture may be used on written approval when required by the concrete placing and
finishing conditions; however, reduction of the cement content will not be permitted.

3.3 Aggregates Except for Lightweight Concrete. ASTM C 33. Coarse aggregate shall be well graded from fine to
coarse within the prescribed limits. Except for slabs on grade the maximum nominal coarse aggregate size shall be
not larger than 1/5 the narrowest dimension between the sides of the forms of the member for which the concrete is
to be used nor larger than 3/4 the minimum clearing spacing between bars. For slabs on grade the aggregate shall be
not larger than 1/4 the slab thickness.

304 Anchorage Items. Inserts for anchoring masonry and mechanical items to concrete shall be of standard
manufacture and of types required to engage with the anchors to be provided and installed therein under other
sections of these specifications, and shall be subject to approval.

304.1 Inserts for Shelf Angles and Bolt Hangers shall be of malleable iron or of cast or wrought steel. Inserts for
shelf angles shaH have an integral loop at the back, shall be slotted to receive a special-headed bolt, shall have
provision for nonslip vertical adjustment of shelf angle, and unless otherwise indicated, shall be furnished complete
with special-headed bolt not smaller than 5/8 inch in diameter and of the required length and fitted with hexagonal
nut Inserts for bolt hangers shall be either threaded or slotted as required by the type of hanger to be used.
Threaded inserts shall have integral lugs to prevent turning.

3.5 Cement. Only one brand of anyone type of cement shall be used for exposed concrete surfaces of any
individual structure. In determining the approved mix, Portland cement may be used alone as the cementitious
material.

•



3.8.2 Burlap. Fed. Spec. CCC-C-467.

3.8.3 Membrane-For:ming Curing Compounds. CRD-C 300 or Fed. Spec. TT-C-800, pigmented ornonpigmente4
as required. Nonpigmented compounds shall contain a fugitive dye. . .

3.9 Expansio1l"'Joint Filler Strips, Premo1ded.ASTM D 1751 or D 1752, or resin impleptatedfiberboard
conforming to the physical requirements of ASTM D 1752, and shall be 3/8 inch thick unless otherwise indicated. '

3.10 Forin Materials, Coatings, and Tiesarespecifieq inpaia~rapJiFORMWORK.

3;11 Joint Sealant. One ofthe following: ASTMD' 1190, ASTMD 1850, Fed. Spec. 88'-801401; or Fed.Spec~
S808o195, except for hanger floors use Fed. Spec. S808o200, type M, or Fed. Spec. S8-S-1614. '

3.12 Reinforcement;

3.12.1 Bars. Deformed, conforming to one of the following: ASTM A 615, grade (40).

3.12.2 Mesh Reinforcement ASTM A 185, ofmesh and wire sizesindicated in slabs on grade.

3.13 Tie Bars. Deformed steel bars conforming to ASTM A 615.

3.14 Vapor Barrier.

3.14.1 Asphalt-saturated waterproof reinforced kraft paper.

3.14.2 Polyethylene-coated asphalt-saturated reinforced kraft paper.

3.14.3 Two layers of 3D-pound asphalt-saturated felt solid-mopped with hot bitumen.

3.1404 Polyethylene sheeting conforming to Product Standard PS 17, not less than 6-mil nominal thickness.

3.14.5 Other similar material having a vapor permeance rating n.ot exceeding 0.5 perm as determined tmderASTM
E 96, Procedure E. .

3.15 Water shaH be potable.

4. SAMPLES AND TESTING.

4.1 General.. Testing except as otherwise specified herein shall be performed by an approved testing agency anq
at no additional cost to the Government.

4.2 Cement will be accepted on the basis of the manufacturer's certification of compliance, accompanied by mill
test reports, that cement meets the phYsical and chemical requirements of the specification under which furnished;
Certificates of compliance and mill test reports shall be submitted in accordance with SPECIAL PROVISIONS; fo*
eachinilHot of cement furnished from different mills in mixed shipment and for each separate shipm'eritfrom th~
same mill, prior to using the cement in the work.

4.3 Aggregates shall be tested as prescribed in ASTM C 33.

404 Reinforcement. Mill certificates of testsshall accompany deliveries of bar steel reinforcement.

4.5 Concrete.

4.5.1 Strength Tests During the Work. The Contractor shall provide fortest purposes three sets of test specimens
taken under the supervision of the Contracting Officer, from each 150 cubic yards or fraction thereof of each class
of concrete placed. At least one set of test specimens shall be provided for each class of concrete placed in eacti
8-hour shift. Each set shall consist of 2 test specimens, and shall be made from a separate batch. Samples shall b~
secured in conformance with ASTM C 172•.. Test specimens shall be made, cured, and packed for shipment iIi
accordance with ASTM C 31. Specimens shall. be cured under laboratory conditions except that the Contracting
Officer may require curing under field conditions when he' considers that there is a possibility of the aid
temperature's falling below 40 degrees F. 8pecimenswill be tested by and at the expense of the Government.
Cylinders will be tested in accordance with ASTM C 39. Beams will be tested in accordance with ASTM C 78. Eac~
test result shall be the average of the strengths of the 2 test specimens of a set except that if one specimen in a set of
2 shows evidence, other than low strength, of illlproper saml'ling, molding; handling, or curing, the remaining
specimen shall be considered the test tesult. Test specimens will be evaluated separately, by the Contracting Officer,
for meeting strength level requirements for each class and type of concrete indicated and specified in conformance
with chapter CONCRETE QUALITY of ACI 318. The standard age of test shall be 28 days, but 7-daytests may btl
used, .with the permission of the Contracting Officer,provided that the relation between the 7-day and 28-daYi
strengths of the concrete is established by tests for the materials and proportions used. When laboratory-curecl
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·specimens fail to conform to the requirements for·strength~ the Contracting Officer shal~ have the right to .order a
change in the proportions orin the water content ofthe concrete, Of both, for the remaining portions ofthe work at
no additional cost to the Government. If the average strength of the specimens cured under actual field conditions
falls below the minimum allowable strength, the Contracting Officer may require changes in the conditions of curing
temperature and moisture so as to secure the required strength.

4.5.2 Tests of Hardened Concrete in, or:Removed from, the Structure. When the results of the strength tests of
the control specimens indicate the concrete}s placed does not meet specification requirements or where there is
other evidence that the quality of the concrete is below specification requirements, core-boring tests .shall be made in
conformance with ASTM C 42.. Core specimens will be tested by the GovernI'hent. If the results of core-boring tests
indicate that the concrete as placed conforms to the drawings and specifications, the cost of such tests will be borne
by. the Government.· If the results of core-boring tests indicate. that the concrete as placed does not conform to the
drawings and specifications, the cost of such tests shall be borne by the Contractor. The deficiency shall be
corrected; or, ifthe Contractor elects, he may submit a proposal, for approval, that a load test be made. If the
proposal is approved, the load test shall be made by the Contractor and the test results evaluated by the Contracting
Officer in conform.ance with chapter 20 of ACI 318. The costs of the load tests shall be borne by the Contractor. If
any concrete shows evidence of failure; during the load test, or fails the load test as evaluated, the deficiency shall be
corrected. Any deficiency shall be corrected in a manner approved by the Contracting Officer and at no additional
cost to the Government.

4.6· Memprane-Forining Curing Compounds shall be·tested for conformance to the referenced sp.ecification under
which furnished. .

4.7 Admixtures. Admixture that has been in storage at the project site for longer than 6 months or that has been
subjected to freezing· shall not be used until proved byretest to be Satisfactory.

4.7.1 Air-Entraining Admixture proposed for use shall be selected well in advance of concrete placing. Satisfactory
facilities shall be provided for the ready procurement of test samples.

4.7.2 Coloring Agent. The Contractor shall notify the Contracting Officer of the source from which the coloring
agent will be obtained at least 60 days in advance of the time when concrete placing is expected to begin.

4.7.3 Other Admixture shall be tested for conformance to the referenced specification under which furnished.

5. CONTRACTOR SUBMITTALS.

5.1 Samples of the following shall be furnished and approved before delivery to the jobsite of materials
represented by the· samples.

Abrasive aggregate < Vapor barrier

5.2 Shop Drawings. Before starting construction operations under this section, detail and placing drawings shall
be submitted and approved for the following in conformance With SPECIAL PROVISIONS.

5;2.1 Reinforcement Details showing sizes and grades of steel, bending and splicing details, splice locations,
placement drawings for flat plate and slab steels, concrete protection for steel reinforcement, and accessories,
including positioning of reinforcement and how final position of reinforcement in slab on grade will be obtained.

5.3 Materials Certification. The folloWing materials shall be certified for compliance with all specification
requirements.

Joint sealant

5.4 Other Submittals shall be made as required under the follOWing referenced paragraphs.

SAMPLES AND TESTING

PROPORTIONING OF STRUCTURAL CONCRETE MIXES

PLACING CONCRETE

SETTING OF BASE PLATES AND BEARING PLATES

5.5 Test Reports and Certificates. Certified copies of test reports, or other satisfactory evidence where so
specified, and certificates, shall be furnished in conformance with SPECIAL PROVISIONS and approval received
before delivering certified or tested materials to the project site.

6. STORAGE accommodations for concrete materials shall be subject to approval and shall afford easy access for
inspection and identification of each shipment in accordance with test reporls.
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6.1 Cement, immediately upon receipt at site of worlc, sllallbe stored separately in a dry, weathertight, property
ventilated structure, with adequate provision for preventioJ;l of Ilbsorption of moisture.

6.2 Aggregates shall be stored to assure good dr;;i~ge, topreqlude inclusion of foreign matter, and topreserve~~e
gradation. '

7. FORMWORK. Forms shall be designed, constructed" and maintained so as to insure that after removal 4>f
forms t~e finished concr~te members will llave tru~ surfaces free of offset, waviness orbulgesand will confoIin
accurately to the indi,catedshapes, dimensions, lines, elevations, and positions. Form surfaces that wilL be ,inconta~t
with concrete shall be thoroughly ,cleaned before each use.' '

7.1 Design. Studs and wales shall be spaced to prevent deflection of form material. Forms and joints shall ~e
sufficiently tight to prevent leakage of grout and cerriimt paste during placing of concrete. Joints in forms shall ~e
arranged vertically and horizontally to conform to the pattern of the design. Juncture of form work panels sm,ll
occur at architecturallines,vertical control joints, including alinement with masonry control joints, and constructiqn
joints. Forms placed on successive units for continuous surfaces ,shall be fitted to accurate alinement to assute
smooth completed surfaces free from irregularities. Temporary openings shall be arranged.in wall and columnfor~s

and where otherwise required to facilitate cleaning and inspection. Forms shall be readily removable withollt irnpadt,
shock, or damage to the concrete.

7.2 Concrete Surfaces to be Exposed or Painted. Form surfaces that will be in contact with concrete shall be ~f

material that is nonreactive with concrete and that will produce concrete surfaces equivalent in smoothness aIj.d
appearance to that produced by new 4- by 8-foot plywood panels conforming to Product Standard psi, exteri~r
type, grade B-B, concrete form. Smaller size panels shall be used only where required by openings or the above
architectural lines or joints, with each area less, than 4 feet wide formed With a single panel accurately cut to 4e
required dimensions. Cut surfaces shall be smooth and treated with form coating. Panel joints that will be in contapt
with concrete shall besmooth and free of offset. Form. materials with defects that will impair the texture alld
appearance of finish surfaces shall not be used. Form lining, if used, shall be installed over solid backing..ColUIrln
forms shall be made with a minimum number of joints. .

7.3 Concrete Surfaces to be Unexposed. Forms surfaces that will be in contact With cOncrete shall be. sound,
tight lumber or other material producing equivalent finish.

7.4 Sample Concrete Panels. Before constructing structural formwork, sample concrete panel for exposed or
painted concrete shall be constructed and approved for smooth finish specified in paragraph FlNISHESqF
CONCRETE OTHER THAN FLOOR AND ROOF SLABS. The panel shall be not less than 6 feet long by 4 fe~t

high. Concrete shall be of the approved design mix. Forms shall include a typical joint between form panels. Samp1e
panels shall show tie-hole patching and smooth finish. Sample panels shall be constructed at an approv.edlocatiop,
not as part of the structure, and shall be protected from construction operations, weather, and other damage unjil.
acceptance of the completed concrete work. The approved sample panel shall be representative of the smooth
concrete finish required in the work.

7.5 .F()rm Ties shall be factory-fabricated, removable or snap-off metal, ties of design t~t will not all()w fOIjrn
deflection and will not spall concrete upon removal. Solid backing shall be provided for each tie. Ties shall be fitt¢d
witll devices that will leave holes in the concrete surface not less than 3/8 inch nOr more than oneinch in diame*r
and. of depth ofnot less than one inch. The portion oOhe tie remaining in the concrete after removal. of the,exteri(>r
parts shall not' project beyond the surface of the concrete and shall be at least one inch back from anysurfac:e. Of tJjle
concrete that will be exposed, painted, dampproofed, 'waterproofed, or receive direct applications of plaster. Bo~ts
and rods that are to be completely withdrawn sh.alLbe coated with a nonstaining bond breaker.

7.6 Chamfering. External corners of columns, girders, beams, foundation walls projecting beyond overlyi~
masonry, and other external corners that Will be exposed shall be chamfered, beveled, or rounded, by moldings
placed in the forms unless the drawings specifically state that chamfering is to be omitted. '

7.7 Coating. Forms for exposed or painted surfaces shall be coated with form oil ,or form-release agent befo~e

reinforcement is placed. The coating shall be a commercial formulation of satisfactory and proven performance th~t

will not bond with, stain, or adversely affect concrete surfaces, and will not impair subsequent treatment of concre~e
surfaces depending upon bond or adhesion nor impede the wetting of surfaces to be cured with water or curi~
compounds. The coating shall be used as recommended in the manufacturer's printer or written instructions. Fontts
for unexposed surfaces, other than retained-in-place metal forms may be wet with water in lieu of coat~g

immediately before placing of concrete, except that in cold weather with probable freezing temperatures coatUJ,g
shall be mandatory. SUrPlus coating on form surfaces and coating on reinforcing steel and construction joints sMll
be removed ·before placing concrete.

7.8 Removal of FOrInS shall be in a manner to insure complete safety of the structure after the folloWi~g
conditions have been met. Where the structure as whole is supported on shores, forms for beam and girder sid~s,

columns, and similar vertical structural members may be removed after 24 hours,provided concrete is sUfficient~y

hard not to be iniured thereby. Supporting forms or shoring shall not be removed until structural membershaye
acquired sufficient strength to support safely their own weight and any construction and/or storage load to whi¢h
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they may be subjected, but in no case shall they be removed inless than 7 days, nor shall forms used for curing be
removed before expiration of curing period except as specified in paragraph CURING. Care shaH be taken to avoid
spalling the concrete surface or damaging concrete edges. Wood forms shall be completely removed.

7.8.1 Control Tests. Results of suitable control tests will be used as evidence that concrete has attained sufficient
strength to permit removal of supporting forms. Cylinders required for control tests shall be provided in addition to
those otherwise required by this specification. Test specimens· shall be removed from molds at end of 24 hours and
stored in the structure as near points of sampling liS possible, shall receive insofar as practicable the same protection
from the elements during curing as is given those portions of the structure which they repreSent, and shall not be
removed from the structure for transmittal to the laboratory prior to expiration of 3/4 of the proposed period
before removal of forms. Cylinders will be tested by and at the expense of the Government. Supporting forms or
shoring shall not be removed until control-test specimens have attained strength of at least 1,500 pounds per square
inch for columns and 2,000 pounds per square inch for all other work. The newly unsupported portions of the
structure shall not be subjected to heavy construction Or material loading.

7.8.2 Tie- Rods to be entirely removed from the wall shall be loosened 24 hours after concrete is placed, and form
ties, except for a sufficient number to hold forms in place, may be removed at that time. Ties wholly withdrawn
from wall shall be pulled toward the face that will be concealed from view in the permanent work.

7.8.3 Filling of Tie-Rod or Bolt Holes is specified in paragraph FINISHES OF CONCRETE OTHER THAN
FLOOR AND ROOF SLABS.

8. REINFORCEMENT shall be fabricated to shapes and dimensions shown and shall be placed where indicated.
Reinforcement shan be free of loose or flaky rust and mill scale, or coating, including ice, and any other substance
that would reduce or destroy the bond. Reinforcing steel reduced in section shall not be used. After any substantial
delay in the work previously placed reinforcing steel left for future bonding shall be inspected and cleaned.
Reinforcing steel shall not be bent or straightened in a manner injurious to the steel or concrete. Bars with kinks or
bends not shown on drawings shall not be placed. The use of heat to bend or straighten reinforcing steel will be
permitted only if the entire operation is approved. Bars shall be moved as necessary to avoid interference with other
reinforcing steel, conduits, or embedded items. If bars are moved more than one bar diameter, the resulting
arrangement of bars including additional bars necessary to meet structural requirements shall be approved before
concrete is placed. In slabs, beams, and girders, reinforcing steel shall not be spliced at points of maximum stress
unless otherwise indicated. Laps or splices shall be made in conformance with ACI 318. Exposed reinforcement bars,
inserts, and plates intended for bonding with future extensions shall be protected from corrosion.

8.1 Reinforcement Detailing and Placement, Including Concrete Protection for Steel Reinforcement, unless
otherwise indicated, shall conform to ACI 318 and 315.

8.1.1 Wire-Mesh Reinforcement shall be continuous between crack-control joints in slabS on grade, and shall be
continuous betWeen expansion joints in other slabs. Laps shall be at least one full mesh plus 2 inches, staggered to
avoid continuous lap in either direction, and securely wired or clipped with standard clips.

8.1.2 Dowels in slabs on grade shall be installed at right angles to construction joints and expansion joints. Dowels
shall be accurately alined parallel to the finished surface, and shall be rigidly held in place and supported during
placing of the concrete. One end of dowels shall be oiled or greased.

8.1.3 Tie Bars in slabs on grade shall be placed at right angles to construction joints. Tie bars shall be accurately
alined parallel to the finished surface, and shall be rigidly held in place and supported during placing of the concrete.

8.2 . Supports shall be provided in conformance with ACI 315 and ACI 318 unless otherwise indicated or specified.
Reinforcement over pile caps shall be supported on precast concrete. Wire ties, when used, shall be l6-gage black
annealed" wire and shall have ends pointing away from the form.

8.2.1 For Slabs on Grade. Reinforcement shall be supported on precast concrete units spaced at intervals
required by size of reinforcement used, to keep reinforcement the minimum height specified or indicated above the
underside of slab orfooting.

8.2.2 For Slabs Other Than on Grade. Supports for which any portion will be less than one inch from concrete
surfaces that will be exposed to view or painted shall be plastic-coated steel conforming to ACI 315, stainless steel,
precast concrete units, or plastic. Precast concrete units shall be wedge-shaped, not larger than 3-1/2 by 3-1/2 inches,
and of thickness equal to that indicated for concrete protection of reinforcement. The precast units shall have cast-in
galvanized tie wire hooked at top for anchorage and shall blend with concrete surfaces after finishing is completed.
Concrete shall be of the same quality as for slabs, but with coarse aggregate reduced. Plastic supports shall be of
strength and spaced so as not to deform under weight to which subjected.

9. CLASSES OF CONCRETE, AND USAGE.

9.1 Strength Requirements. Concrete of the various classes indicated and as required under other sections shall
be proportioned and mixed for the following strengths.
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10.4 Corrective Additions to remedy deficiencies in aggregate gradations shall be used only on written approval.

10.5 Slump shall be determined in conformance with ASTM C 143, and shall be within the following limits"
provided the required strength is obtained:

Concrete made with high~arly-strengthcement shall have a 7-day strength equal to the specifiet£28-day strength fOil
concrete of the class specified mad,e with type lor II Portialld cement.

9.2 Usage. Concrete of the variousdasses shall be used as' follows.

9.2.1 Oass A Concrete. For all reinforced work not otherwise indicated.

9.2.2 Oass B Concrete. For reinforced work in slabs-on-grade and footings.

9.2.3 Class C Concrete. For all concrete not reinforced except as otherwise indicated.

10. PROPORTIONING OF CONCRETE MIXES. Trial design batches and. testing to meet requirements of the
classes, of concrete specified shall be the responsibility of the Contractor. The design mix shall contain aggregates
repr~entative of those proposed for use in the work and shall be of consistencies specified heteinafter in paragrap~

Slump. Tests for slump, unit weight, and air content shall be performed in the field under the supervision of the!
Contracting Officer.

10.1 Entrained-Air Content. Air entrainment shall be produced by either adding an air-emttaining agent at thtt
mixer or by use of.lllill-produced air-entraining cement. When necessary to increase the air eOlltent to withinthtt
specified range, additional air-entraining admixture compatible with that already in the mixture shall be added at the
mixer. Air content shall be based on measurements made in concrete mixtures at point of discharge at the jobsite.

10.1.1 For Exterior Concrete, air content by volume of concrete shall be maintained at 5 to 7 percent as
determined in conformance with ASTM C 231. Air-engrained concrete may be used in portions of the work other
than Where specified. ' ,

10.2 Concrete. MVSes shall be proportioned by weight except that water and admixture may be by volume or by!
weight. Specimens shall be xnade and cured in conformance with ASTM C 192 and tested in conformance wit~
ASTM C 39 or C 78, as applicable. Curves representing relation between the water-cement ration and the average!
28-day compressive or flexural strength, or earlier strength at which the concrete is to receive its full wQ-rking load~

shall be established for a range of values including the compressive and flexural strengths indicated or specified.!
Curves shall be established by at least 3 points, each point representing average values from atleast 3 test specimenS-!
The maximum allowable water-cement ratio shall be that shown by these curves to produce an average compressive
strength or an average flexural strength 15 percent greater than indicated or specified.

1Q.3 Established Design-Mix Proportions. Prior to commencing operations, the Contractor shall furnish a
statement giving the mix proportions of all ingredients, maximum nominal coarse-aggregate size, (and unit weights
per cubic foot of lightweight structural concrete, freshly mixed and 28-day air-dry,) that will be used in the!
manufacture of each class of concrete proposed for use. Proportions shall indicate weight of dry cement and weightS
of· aggregates in saturated surface-dry condition except dry weights shall be indicated forlightweight aggregates; Thtt
statement shall be accompanied by test reports and all test results from an independent commercial testing
laboratory, attesting that the proportions thus selected will produce concrete of the qualities indicated. NQ
substitutions shall be made in the materials used in the work without additional tests to show that the quality ofth¢
concrete is satisfactory.

•
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MaximUlm

Specified flex
ural stre!lgth

Class 28 days, psi

Slump for vibrated concrete, inches

3

2
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11. JOINTS. No reinforceqtent, corner protection angles, or other fixed qtetal items shall be run continuous
through joints containing expansion-joint filler, through crack-control joints in slabs on grade, or through joints
between slabs on grade and vertical surfaces. Reinforcement shall be interrupted, 2 inches clear each side, at
crack-control joints specified in ·paragr~phSLABSON GRADE.

11.1 Perimeter Felt Joints. _ Joints betweeni.nterior slabs on grade and vertical surfaces, unless otherwise shown,
shall be of3(}-pound asphalt-saturated feit, extending full slab depth. The perimetelS of slabs at the joints shall be
free of fins, rough edges, spal1ing, or other unsightly appearance.

11.2 Premo1ded Expansion Joint Filler. _

11.2.1 Joint with Joint Sealant. .At expansion joints in concrete slabs tobe exposed, expansion joints where filler
is completely covered by base and shoe mold, and at other joints indicated to receive jOint sealant, premolded
expansion-joint filler strips shall be installed at the proper level below the finished floor with a slightly tapered,
dressed-and-oiled wood strip temporarily secured to the top thereof to form a groove not less than 3/4 inch deep.
The wood strip shall be removed after concrete has set. The groove, when surface dry, shall be cleaned of foreign
matter, loose particles, and concrete protrusions, then filled approximately flush with joint sealant so as to be
slightly concave after drying.

11.2.2 Joint With Compound. When slabs on grade are to receive resilient flooring and premolded
expansion-joint filler is required between the slabs or between the slabs and vertical surfaces, the filler strip shall be
installed at the proper level below the finished floor with a slightlY tapered, dressed-and-oiled wood strip temporarily
secured to the top thereof to form a groove not less than 1/4 inch deep. The wood strip shall be removed after the
concrete has set.

11.2.3 Finish at Joints. Edges of exposed concrete slabs along expansion joints shall be neatly finished with a
slightly rounded edging tool.

11.3 Construction Joints Other Than Slabs on Grade. The unit of operation shall not exceed 60 feet for
foundation walls and other foundation work except footings. Concrete shall be placed continuously so that the unit

. will be monolithic in construction. Fresh concrete may be placed against adjoining units provided the set concrete is
sufficiently hard not to be injured thereby. Joints not indicated shall be made and located to least impair strength
and appearance of the structure. Construction joints, if required, shall be located near the midpoint of spans for
slabs, beams, or girders unless a beam intersects a girder at the center, in which case the joints in the girder shall be
offset a distance equal to twice the width of the beam with provision for transfer of shear and other forces through
the construction joint by use of reinforcement as approved. Joints in columns or piers shall be made at the under
side of the deepest beam or girder framing thereto. Concrete for columns, walls, or piers shall be in place at least
2 hours before concreting beams, girders, or slabs thereon. Beams, girders, brackets, column capitas, and haunches
shall- be considered as part of the floor system and shall be placed monolithically therewith. No horizontal joints
shall be made in footings. Vertical construction joints in wall footings shall be reduced to a minimum. Placement of
concrete shall be at such rate that surfaces of concrete not carried to joint levels will not have attained initial set
before additional concrete is placed thereon. Girders, beams, and slabs shall be placed in one operation. In walls
having door and window openings, individual lifts shall terminate at top and bottom of opening. Other lifts shall
terminate at such levels as are indicated or as to conform to structural requirements or architectural details, or both,
as directed. Where horizontal c6nstruction joints are required, a strip of one inch squared-edged lumber, beveled to
facilitate removal, and oiled, shall be tacked to the inside of the forms at the construction joint. Concrete shall be
placed to a point one inch above the under side of the strip. The strip shall be removed one hour after the concrete
has been placed, any irregularities in the joint line leveled off with a wood float, and al11aitance removed. Prior to
placing additional concrete, horizontal construetionjoints shall be prepared as specified in paragaph BONDING.

11.4 Vertical ContrOl, Weakened-Plane, Joints shown as continuations of control joints in masonry construction
and shown at other locations shall be left ready for sealing.

11.5 Crack-Control Joints in slabs on grade are specified in paragraph SLABS ON GRADE.

12. INSTALLATION OF ANCHORAGE ITEMS.

12.1 Inserts for Hangers for Piping and Mechanical Fixtures and their installation shall be as specified under
sections: PLUMBING, and HEATING.

13. PREPARATION FOR PLACING. Water shall be removed from excavation before placing concrete. Any flow
of water shall be diverted through proper side drains and shall be removed without washing over freshly deposited
concrete. Hardened concrete, debris, and foreign materials shall be removed from interior of forms and from inner
surfaces of mixing and conveying equipment. Reinforcement shall be secured in position, and shall be inspected, and
approved before placing concrete. Runways shall be provided for wheeled concrete-handling equipment; such
equipment shall not be wheeled over reinforcement nor shall runways be supported on reinforcement.
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14. PLACING CONCRET:E.Concreteshall be handled from mixer to transport vehicle to place of final deposit
in a continuous manner, as rapidly as practicable, ~d without segregation or loss ofingre!'lieqtuntil the approved:
unit. of operation is completed. Placing. will not .bepremitted when the· sun, .heat, wind, or limitations. of facilities J

furnished by the Contractor prevent proper finishing and curing ofthe.·conrete. Concrete shall be ,placed in the:
forms. as close :as possible in final position, in uniform approximately horizontal layers not -over 12 inches deep!
except that classPconcrete shall be placed in a single layer. Forms splashed with concrete and reinforcement:
splashedwithcD1lcreteor form coating shall be cleaned inadvance of placingsuhsequent lifts.QJncrete :shal. not 'be:
allowed to drop freely more than 5 feet in unexpose<i work nor more than 3 feet in exposed work; where greater!
drops are required, a tremie or other approved means shall be employed. The discharge of the tremies shall be;
controlled so that the concrete may be effectively compacted into horizontal layers not moreftla~ 12 inches thi~f

and the spacing of the trel1'liesshall be such that segregation does not occur. Concrete to receive other construction:
shall bescreededto thepropeTlevel to avoid excessive shimming or grouting. Conduits and pipes shall not be
embedded in concrete unless specifically indicate<i. .

..
14.1 Time Interval Between Mixing and Placing. Concrete mixed in stationary mixers and tranSP()1'teobY:
nonagitating equipment shan be placed inihe forms within 4S minutes from the time ingredi~tsarecharged 1JJtq
the mixing drum; Concrete that is truck mixed or transported in truck mixers or truck agitators i>hall be delivered tei
the site of the work and discharge completed in the forms within the time specified in paragrap'h 9.70fA,sTM.C 94J
except that when the concrete temperature exceeds 85 degrees F., the time shall be redwced to 45 minutesi
Transit-mixed concrete that is completely mixed at the site of concrete placement or batched cement andaggregateli
transp;orted to mixers shall be placed in the forms within 1-1/2 hours·after cement has been added. Concrete shall bt!
placed in the forrns, within J5 minutes after .discharge from the mixer at the jobsite. .

14.2 Cold-Weather Requirements. Concrete shall not he placed when without special p.roteetiontheconcrete i$
likely, to be 'SUbjected to freezing temperature before the expiration of the specified curing penod. If necessary to
place <concrete under conditions of low temperature, placement shall be approved by the Contracting Officer. T~
temperature of the concrete when placed shall be not less than 50 degrees F. Heating of the mixing waterandjot
aggregates will be required as necessary to maintain the minimum concrete temperature of 50 degrees F.,andal~

methods and equipment for heating shall be subject to approval. Materials entering the mixershaU be free from ict;
snow, frost, and ·frozen lumps. Surfaces that will be in contact with concrete shall be free of frost, ice,or snow:.
Suitable covering and other means that will not stain concrete, as approved, shall be provided for maintaining the
concrete at the temperatures and period specified in paragraph CURING. Salt, chemicals, or other materials shall not
be mixed with the concrete to prevent freezing, except that calcium chloride may be used as anaccclerating agen1j,
after written approval, when the weather is cold enough to require protection of the concrete from free~ing. Tht
amount of calcium chloride shall not exceed 2 percent by weight of the cement being used. The useofcalciuqt
chloride in . concrete shall not, in any way, relieve the Contractor of reponsibility for compliance with tht
requirements of these specifications goverping protection and curing of the COncrete. Any concrete damaged by
inadequate protection or procedure shall be removed and replaced at no additional cost to the Government.

14.3 Placing During Warm Weather. Concrete shall he placed at the coolest temperaturepracticahle, and in no
case shall the temperature of the concrete when deposited in the forms exceed 90 degrees F. Theaggregatesandlo~
mixing water shall be cooled as necessary tornaintain the concrete temperature at not more thanthe specified
maximum. Forms and underlying material that will not he covered by vapor barner or similar material shall b~

sprinkled with water immediately before placing the concrete. . .

14. 4 Earth~Foundation Placement. Concrete footings, exterior slabs, and exterior foundations. receiving
equipment or machinery shall be placed upon undisturbed surfaces conforming to section: EXCAVATlOl(,
FILliNG, AND BACKFILLING FOR BUILDINGS. The surfaces shall be clean, free from frost, ice. mUd,an~
water. Waterproof paper, polyethylene sheeting of nominal 4-milminimum thickness, or polyethylene-coated burlap
shall be laid ove~ dry or pervious surfaces receiving concrete. Such material shall be of a type specified forcuri~

concrete except that the polyethylene film maybe other than white. The concrete footings and exterior slabsan~
foundations may be placed directly on impervious surfaces that are thoroughly moistened but not muddy at Ute
time concrete is placed. .

14.5 Conveying Concrete by Chute, Conveyor, or Pump. Concrete may be conveyed by chute, conveyor, ~r
pump if approved in writing. In requesting approval, the Contractor shall submit his entire plan of operation frolin
time of discharge of concrete from the mixer to final placement in the forms, and the steps to be taken to preve*
the formation of cold joints in case the transporting of concrete by chute, conveyor, or pUmP is disrupte4l
Aluminum chutes and pipelines shall not be used for placing concrete. Conveyors and pumps shall be capable cjIf
expeditiously placing concrete at the rate most advantageous to good workmanship. Approvals will not be given f<jlr
chutes or conveyors requiring changes in the concrete materials or design mix for efficient operation. .

14.5.1 Chutes and Conveyors; Chutes shall be of steel or steel·;lined wood, rounded in crosssection,ri;gidin
construction, and protected from overflow. Conveyors shall be designedaI)d operated,and chutesectionssha11 ije
set, to assure a uniform flow of concrete from mixer to final place of deposit withoutsegl'egation of ingreditmts, lolls
of mortar, or change in slump. The discharge portion of each chute or conveyor shall be provided with a device~o
prevent segregation. The chute and conveyor shall be thoroughly cleaned before and after each run. Waste materiid
and flushing water shall be discharged outside the forms.
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14.5.2 Pumps shall be operated and maintained so that a contilluous stream of concrete is delivered into the forms
without air pockets, segregation of change in slump. When pumping is completed, concrete to be used remaining in
the pipeline shall be ejected without contamination of COncrete or segregation of ingredients. After each operation,
equipment shall be thoroughly cleaned, and the flushing water shall be wasted outside the forms.

14.6 Placing. Concrete Through Reinforcement. Where. congestion of the steel or other conditions will make
placing or compaction of concrete difficult, a layer of mottar shall be first deposited in the forms to a depth of
approximately one inch. Mortar proportions shall be the same as the concrete minus the coarse agregate. .

15. COMPACTION. Immediately after placing, each layer of concrete, other than lightwei~t insulating concrete
and lightweight concrete for fill, shall be compacted by internal concrete vibrators supplemented by hand-spadi~,

rodding and tamping. Tapping or other external vibration of forms will not be permitted. Vibrators shall not be used
to transport concrete inside forms. Internal vibrators sUbmerged in concrete shall maintain a speed of not less than
7,000 impulses per minute. The-vibrating equipment shall at all times be adequate in number of units and power to
properly consolidate all concrete. Spare units shall be on hand as necessary to insure such adequacy. Duration of
Vibration shall be limited to time necessary to produce satisfactory consolidation without causing objectionable
segregation. The vibrator shall not be inserted into lower courses that have begun to set. Vibratots shall be applied at
uniformly spaced points not farther apart than the visible effectiveness of the machine.

16. BONDING. Before depositing new concrete on or against concrete that has set, the surfaces of the set
concrete shall be thoroughly cleaned so as to expose the coarse aggregate and be free of laitance, coatings, foreign
matter, and loose particles. Forms shall be retightened. Thec1eaned surfaces may be moist but shall be without free
water when concrete is placed.

17. SLABS ON GRADE. Capillary water barrier or subgrade shall conform to section: EXCAVATION,
FILLING, AND BACKFILLING FOR BUILDINGS. .

17.1 Vapor Barrier. Immediately prior to placing concrete, the subgrade under slabs within the building shall be
covered with a vapor barrier except where membrane waterproofing of slabs is indicated. Punctures and tears shall be
patched. Edges shall be lapped not less than 4 inches and end joints shall be lapped not less than 6 inches. Edges and
lapped joints shall be sealed with a pressure-sensitive tape, not less than 2 inches wide, compatible with the

.membrane.

17.2 Concrete shall be compacted, screeded to grade, and prepared for the specified finish. Concrete shall be
placed continuously so that each unit of operation will be monolithic in construction. Concrete shall be placed in
alternate checkerboard pattern terminating at crack-control joints or may be placed in alternate paving lanes as
limited by expansion and construction joints and with contraction joints to provide panels of size specified.
Crack~control joints shall be expansion, contraction, or construction joints. Joints not shown shall be located at
column centerlines and at intermediate intervals so that each panel shall be not more than 600 square feet in area.
Panels shall be approximately square with dimension of one side not more than 2S feet. Forms shall remain in place
for at least 12 hours after concrete placement. Diamond-shaped isolation joints shall be provided in slabs on grade at
columns on separate footings for full Slab depth and shall be constructed so that corners of isolation joints will meet
at crack-control joints. Where columns bear on. thickened slabs or thickened edges, flopr slab construction,
contraction or expansion joints shall be offset from thickened slabs or thickened edges.

17.3 Contraction Joints may be formed by the insertion of hard-pressed fiberboard strips inserted in the plastic
concrete or may be cut with an approved concrete-sawing machine after the concrete has set. Unless otherwise
indicated or directed, the joints shall be 1/8 inch wide and of depth equal to approximately 1/4 of the slab thickness
or the maximum size of the coatse aggregate, whichever is greater.

17.3.1 Fiberboard Joints. Fiberboard strips shall be of the required dimensions and as long as practicable. After
the first floating, the concrete shall be grooved with a tool at the desired joint locations to a depth approximately
equal to the width of the strip. The strip shall be inserted in the groove, using a U-shaped device of sheet metal fitted
over the top edge of the strip to maintain true alinement until the top edge of the strip is flush with the surface of
the Slab. When the concrete has set sufficiently to retain the strip, the sheet metal device shall be withdrawn. The
Slab shall be floated and finished as specifed, using an edging tool on each side of the inserted joint strip where slabs
will be left exposed to view.

17.3.2 Sawed Joints. Contraction joints shall be cut to true alinement with concrete-sawing machines adequate
in number and power and with sufficient replacement blades to complete the sawing at the required rate. Time of
cutting shall be varied and shall be such as to prevent uncontrolled cracking of the slab. Joints shall be cut as soon as
the concrete has hardened sufficiently to permit cutting the concrete without chipping, spalting, or tearing. U.nless
otherwise approved, joints shall be cut in the sequence of concrete placement. Sludge and cutting debris shall be
removed.

17.4 Sealing. Concrete joints, where sawed or formed, shall be filled with joint sealant except where floor
covering is required.

4J-ll



18. SETTING OF BASEPLATES AND BE:f\~INGPLATES.Afteibei:n.g plumbed and properly positioned,
column base plates, bearing plates, for "earns and similar structural members, an4machineryand equipment b~ei
pIates shall be provided With full bearing With;datp:p:-pa9k.beq.ding mortar .except .where expansiv~ srout is indicated..
The space between the top of concrete or masonry bearing surfaces and the bottom of the plate shiill be!
approximately 1/24 of· the Width of the plate, but not less than 1/2inchforplates less than 12 inches Wide.:
Concrete surfaces shall be rough, clean" frl:ll:l of Oil,grtlllSe, anci laitance, a.nd Shllll be damp. Metal surfacl:lsshallbei
clean and free of oil, grease, and rust.. .

18.1 Damp-Pack Bedding ~ortar shall consist of one part type I Portland cementand 2/ 1/2 parts. of fine aggregate!
conforming to ASTM C 33, proportioned by weight, and Dot more tltan 4-1/2 gallons of water per bag ofcement.

.The space between the top of the concrete orm~(ll1rybearingsurface and the bottom of the plate shall bl:l packed!
With the bedding mortar by tamping .or ramming with a .bar or rod until the voids are completely {illed.

18.2 Expansive Grout shall.conform to CRD-C 588, typeMor type A. (Minimum compressive strength shall be!
3000 psi at 28 daYs.) For c!l:larance of2inches or IIlore, the mix shall include. by weight 1-1/2 parts of sound, qleani
uncrushed gravel 1/4~ to 3/8-inch size, to one part Portland cement unless otherwisere.commended bytheIIlateriall
manufacturer. Water content shall be thl:l minimum that will provide a flowable mixture andcompll:ltely fillthe!
space to be grouted without segregation, bleeding, or reduction of strength. Prior to placing grout, the Contractori
shall t\lrnish for approval (design mix proportions of all ingredients and certified copies of laboratory test results)
(certificates signed by the material manufacturer and descriptive literature) indicating that thtl materials and mix,
tested in conformance with CRD-C 589, WilLproduce grout meeting specified requirements.

18.2.1 Mixing and Placing shall be in conformance with the material manufacturer's instructions and as specified!
therein Ingredients shall be thoroughly dry-mixed beforeadding water. After adding water, the batch ~l be mixed!
for 3 minutes. Batches shall be of size to allow continuous placement of freshly mixed grout Grout not used within
30 minutes after mixing shall be discarded. Placing shall be quick and continuous. The space between the top of the:
concrete or masonry bearing surface shall be filled solid with the grout Forms shall be of wood or other equallYi
suitable material for retaining the grout and shall be removed after the grout has set. The placed grout shallb~

worked to eliminate voids; however, overworking and breakdoWn of the initial set shall be avoided. Grout shalln()t
be retempered or subjected to vibration from any source. Where clearances are unusually small, placement shallb~

under pressure with a grout pump. A detailed plan shall be submitted for approval, showing equipment and!
procedures proposed for use..Temperature of the grout, and of surfaces receiving the grout, shalt be maintained at 65,
to 85 degrees F.until after setting. ..

18;2.2 Treatment of Exposed Surfaces.

18.2.2.1 Type M Grout. After the grout has set, the exposed surfaces shall be cut back one inch and immediately
covered with a parge coat of mortar proportioned by weight of one part Portland cement, 2 parts sand, and

.sufficient water to make the mixture placeable. Parge coat shall have smooth, dense finish.

18.2.2.2 Type A Grout. Exposed surfaces Shall have smooth, dense finish.

18.2.3 Curing. Grout and pargecoat shall be cured in conformance with paragraph CURlNG.

19. FINISHES OF CONCRETE OTHER THAN FLOOR AND ROOF SLABS. Within 12 hours after forms are
removed, surface defects shall be rem edied. as specified herein Temperature of the concrete, ambient air,and mortal!
during remedial work including curing shall be above 50 degrees F. Fins and loose material sl1allberemoved~

Honeycomb, aggregate pockets, voids over 1/2-inch in diameter, and holes left by the rods or bolts shall be cut ou~
to solid concrete, reamed, thoroughly wetted, brush-coated with neat cement grout, and filled With mortar. Morta~

shall be a stiff mix of one part Portland cement to not. more than 2 parts fine aggregate passing the No. 16 meslt
sieve, and minimum amount of water using white Portland cement for all or part of the cement so that when dry~
the color of the mortar shall match tlte adjoining concrete color. Mortar shall be thoroughly compacted in place"
Holes passing entirely through· walls shall be completely filled from the inside face by forcing mortar through to tM
outside face. Holes that do not pass entirely through the wall shall be packed full. Patchwork shall finish flush and iri
the same place as adjacent surfaces. Exposed patchwork Sltall be finished to match adjoining surfaces in texture and
color. Patchwork shall be damp:-cured for 72 hours. Protruding portions of bar supports shall be ground flush with
concrete surfaces that will be exposed, painted, or plastered directly.

19.1 Smooth Finish. After the above operations have been completed, smooth finish shall be given to interior
and exterior concrete surfaces that are to be painted or exposed to view. Smooth finish shall consist in thoroughl)f
wetting and then. brush-coating the surfaces With cement grout composed by volume of one part Portland cement tq
not more than 2 parts fine aggregate passing the No. 30 meslt sieve and mixed with water to the consistency ofthicW
paint. White Portland cement shall be used for all or part of the cement, proportioned as determined by trial mixe~
so that the final color of grout, when dry, will be approximately the same as the color of the surrounding concreteJ
Grout shall be cork- or wood,floated to {ill all pits, air bubbles, and surface holes. Excess grout Shall be scraped oft
With a trowel and the surface rubbed with burlap to remove any visible grout film. The grout shall be kept damp by
means of fog spray during the setting period. The finish of any area shall be completed in the same day and th~

limits of a finished area shall be made at natural breaks in the finished surface. (Concrete patching compound may
be used in lieu of cement grout to completely fill all pits, air bubbles, and surface holes of interior concrete surface$
indicated to receive textured coating specified in section: PAINTING, GENERAL. The compound shall be used iII.
accordance with the manufacturer's directions, finished to match adjoining concrete in texture, and excess remove<4
as approved.).
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20. , CONCRETE FLOOR ANDR,O()F S~AB fINISHES., Th~ambient temperature of spaces being finished shall
be not less than 50 degreesF. Finished floor and J:'0ofS!ab surfaces shall be true plan surfaces with no deviation in
excess of 1/8 inch when tested with a ,l(HoQt straightedge. Surfaces shall be pitcheli todrains. The dusting of fi~ish

surfaces with dry: materials or ildditioils of water to concretesurfa~eswill not he permitted.

20.1 Monolithic Finish. Except where.' other,wise sp~ifi~d, the concrete fQr floor and roof slabs shall bescreeded
and floated with straightedges to bring the surface to' the required finish level with no coarse aggregate visible. The
concrete, while, still green but, sufficiently hardened to bear a man's weight without deep imprint, shall ,be
wood-floated to a, true; even plane. After the surface moisture has disappeared, the surfaces shall be troweled to the
required finish with no coarse aggregate visible. Floor surfaces shall be steel-troweled to a smooth, even, dense finish
free from blemishes including trowel marks. Roof surfaces shall be lightly steel-troweled and left free of ridges and
other projections.

20.2 Rough Slab Finish. Slabs to receive fill andmortarsetting beds shall be screeded with straightedges to bring
the surface to the required finish plane with no coarse aggregate visible.

20.3 Wood-Float Finish. Surfaces of interior or exterior foundations or slabs receiving equipment or machinery
shall be screeded with straightedges to bring the surface to the required finish plane with no coarse aggregate visible.
After surface moisture has disappeared the surfaces shall be finished with a float to an even textured surface.

20.4 Heavy-Duty Ficlsh. Floors or slabs indicated to receive heavy-duty finish shall be screeded to a true, even
plane 3/4-inch below the required finish level, and while the concrete is still green a hard-aggregate wearing surface
shall be applied.

20.4.1 Mix., Concrete shall consist of selected, aggregates, Portland cement, water, and additives where so
indicated in the aggregate producer's basic formulation. Proportioning shall be in strict accordance with the
aggregate producer's printed data. Coarse aggregate shall be uniformly graded diabase, basalt, emery, granite, or
other natural or manufactured aggregate having equivalent hardness and wearing qualities, and l/2-inch maximum
size. Maximum water content shall be 3-3/4 gallons per bag of cement.

20.4.2 Placing'and Finishing. The wearing-surface coat shallbescreeded to a true, even plane and thoroughly
tamped by mechanical equipment or rolled with rollers weighing not less than 10 pounds per linear inch of roller
width to obtain maximum density for the full depth of the wearing-surface coat. After tamping or rolling, abrasive
aggregate shall be sprinkled tmiformly over the surface at the rate of 1/4 pound per square foot. After sprinkling the
surface with aggregate there shall not less than 2 steel trowelings. The first troweling shall remove all marks and
blemishes and bring the surface toa hard impervious finish. Subsequent troweling shall produce a ringing sound from
the trowel and leave a burnished finish. '

20.4.3 . Curing arid Protection. Immediately following the final troweling, the finished surface shall be cured for
not le~ than 10 days in conformance with paragraph Impervious-Sheet Curing. Use of the floor shall not be
permitted for at least 5 days after completion of curing and orily light use shall be permitted for an additional
1&day period.

20.5 Nonslip Finish shall be given to exterior building entrances, exposed concrete floors of vestibules, piatforms,
ramps, and concrete stair threads and landings.

20.5.1 , Abrasive Aggregate Finish shall be given to exterior concrete, stair treads, entrances, and landings for
buildings. The concrete shall be screededand floated to the required finish level with no coarse a~regate visible.
Abrasive aggregate shall be uniformly sprinkled over the floated surface at a rate of not less than 1/4 pound per
square foot. The surface shall be steel-troweled to a smooth, even finish that is uniform in texture and appearance
and free from blemishes including trowel marks. Immediately after curing, cement coating' or l8itance covering the
abrasive aggregate shall be removed by steel brushing, rubbing with an abrasive stone, or sandblasting to expose the
abrasive particles. '

20.5.2 Broom Finish shall be given to exterior surfaces (except concrete stair treads, entrances, and landings for
buildings). The concrete shall be screeded and floated to the required f!nish level with no coarse aggregate visible.
After the surface moisture has disappeared and laitance has been removed, surfaces shall be steel-troweled to an
even, smooth finish. The troweled surfaces shall be broomed with a fiber-bristle brush in a direction transverse to
that of the main traffic.

20.6 Power-Machine Finish (Option). In lieu of hand finishing, an approved power finishing machine may be
used in accordance with the directions of the machine manufacturer. The preparation of concrete surfaces for
finishing by machine shall in general be as hereinbefore required for hand finishing. Finished surfaces shall be free of
machine marks, ridges, or other blemish.
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3 days
7 days

.•.... 10 days

Types 111, lIlA cement.. . . . " •. .
Types 1, lA, 11, IIA,IP, IP-Acement
Types IS, IS-A, S, SA, N, or

blends containing pozzolans, " ,
natural cement, ()r slag cement ..

20.7 Vacuum Process or its equivalentmay be psed. iRapplyi~~)loQr finishes. The process shall de:llydratethe
concrete and simultan.eously compact it with a pressure of not lessth,an 1,500,'pounds per square foot so that the'
concr~te' will be of no-slump. consistency immediateJy'lifter' proces~ng.,Before, placing the concrete, screed strips :
shall be set not over 10 feet apart The cqncrete .shaJibe :screeded, and immediately thereafter.the process shall be, t,
applieq. for 1 to 2 minutes per inch of slab thickness; After processing; slabs that are to receive concrete finishes and'
rough slabs. that are to rec~ive"waterproofing or rqofingSl:1all h,e ~0Vl'er.f1oateli to a level unif0l'1ll, surface. Troweling
shall then be perfornied forthe vilrious floorfinis1).¢shereinbefore specified.

. ..' "', ". ," " .

21. CURING. Concrete shall be protected against moisture l~s, rapid tempera,turechange, mechanical, il,1j~rY,
and inj.ury from rain or flowing water, fora periOd qf ,time given below cqrresPOrrdingto the cementiJlg materials
used inthe concrete. '

23. PRECAST CONCRETE TRIM ITEMS are specified in section: MASONRY.

2J.l .. Moist Curing. Unformed surfaces shall be covered withl:>urlap or mats, wetted before placing, and :
overlapped at least 6 inches. Burlap or mats ,shall be keptcontinuallywetaIlll in intimate contact with the ~utface.
Where, forined surfaces are cured in the forms, the forms shallbe kept continually wet IUhe forms are remQved
before the end of the curing period, curing ,shall be continued as on unformed surfaces, using suitaple materials.
Burlap shall be used orily on surfaces that will be unexposed in the finished work and shall be in twolaye~,

21.2 Impervious-Sheet turing. All surfaces shall be thoroughly wetted with anne, spray of water. and be
completely covered with waterproof paper" polyethylene sheeting, or with polyethylene-coated. burlap 'having the
burlap thoroughly water-saturat~d befo~e pllidng. <::overing shall be laid with light-colored side up. Coveting shall be
lapped not less than 12 inches and securely weighted d;own or shall be lapped not less than 4)richeSllIld tliP,ed to
form a continuous~over with completely closed joints. Sheets shall be weighted to prevent displacement or
billowing from winds. Coverings shall be folded down over exposed edges of slabs and secured by apprOVed tneans.
Sheets shall be immediately repaired or replaced if tears or holes appear during the curing perioa.

21.3 Membrane-Forming Compound Curing. Before applying curiJ1g compound, tops of joints that are t() receive
sealant shall be tightly closed with temporary material to prevent entry of the compound and to prevent moisture
loss during the curing period. The compound shall be applied. on damp surfaces as, soon as the moisture film has
disappeareci The curing compoundshall be applied bypovver spraying equipment using a spray nozzle equipped
with a wind guard. The compound shall be applied in a tWo'coat, CQl1tinuousoperation at a coverage of not more
than 400 square feet per gallon for ea~h coat. When application is made by hand sprayers, the second coat shailpe
applied in adirection apprOXimately at right angle to the direction of the first coat. The compound shall form a
uniform, continuous, adherent film that shall not cpeck, crack,orpeel,and shall be free from pinholes or other
imperfections. Surfaces subjected to rainfall Within 3 hours after compound has been applied, or smfaces damaged
by subsequent construction operations within the curing period shall be immediately resprayed at the rate specified
above. Membrane curing compound; shall not l:>e used" ()n surfages .thatare to receive any subSequent treatment that
depends 011 adhesion or bonding to the concrete. (except that reSin,-base or ch1orinated~rubber~bast):curing
compounds may be used on floors that lire to re'c.eivea,dhesiveapplicatiolls of resilientflooriJ1g). Membrane curing
compound shall not be used em surfaces that are maintained at ,curing temperatures withJree steam. Where
membrane,.forming curing compounds are permitted, permanently exposed surfaces shall be. cured by USe of.a
nonpigmented membrane-forming curing compound containing a fugitive dye. Where nonpigmented-type curing
compounds are used, the concrete suri.ace shall .beshaded from the direct rays of th,e sun for. tllecu)'ing period~

Surfaces coated with curing compound shall be ~ept f~ee of foot and vehicUlar traffic, and froIll other sources of
abrasion and contamination during the curing period. . . .

22. SETTING BEDS required over slabs for floor finishes other than concrete are covered under other sections of
these specifications in which the floor finish is specified.

xConcrete shall be
maintained in a moist condition at temperature above SO, degrees F. throughout the specified cu~ngperiod and until
remedial work is started unlier paragraph FINISHES OF CONCRETEOTHER THAN Fr.,OOR, AND ROOF SLABS.
Fuel-bumingheaters Shall be vented to the exterior. Concrete shall be protected from local a'Ppliciations ofbeat.
Concrete shall be protected from rapid temperature change and rapid drying for the first 24l:1Qurs following the
removal of temperature protection. Curing activities shall bestarted as soon as free water has Qj.sappeared fromthe
surface of the concrete. after placing and finishing. Formed undersurfaces of beams, girders, floor slabs, and other

similar unders~rfaces,shall be moist cured with forms in place fOr the full curing period, or, if forms are removed,
prior to the end of the cul'ing period, by other approved means. Curing shall, be accomplished by any of the
following methods or combination thereof, as approved. '
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~EI~FPRCEDMASONRY

Ready-Mixed Concrete

Sampling and Testing Concrete Masonry Units

Aggregate for Masonry Mortar

Portland Cement

Hydrated Lime for Masonry Purposes

Zinc-Coated (Galvanized) Iron or Steel
Farm-Field and Railroad Right..of-Way Wire
Fencing.

Zinc Coating (Hot Dip) on Iron and Steel
Hardware

Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement

Quicklime for Structural PurPoses

Concrete Aggregates

Compressive Strength of Cylindrical Concrete
Specimens

Hollow Load-Bearing Concrete Masonry Units

Masonry Cement

Cold Drawn Steel Wire for Concrete
Reinforcement

Grout F1uidifier

Concrete Masonry Units, Hollow (and Solid,
Prefaced and Unglazed) ..

6. EnvironmentalConditions
7. Materials
8. Mortar Mixes
9. Grout Mixes

10. Preparation of Concrete Surfaces
11. Installation
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A 153-73

C 5-59 (R 1974)

C 33-74a

C 39-72

A 615-75

A 82-72

C 90-75

C91-75

C 94-74a

C 140-75

C 144-76

C 150-74

C 207-74

A 116-73

3J5-65 PR

CRD-C 566-64

Manual of Standard. Practice for Detailing
Reinforced Concrete Structures

1.4 American Society for Testing and Materials (ASTM)Standards.

SS-C-62Ib
& Int. Am-2
(GSA-FSS)

1.2 U.S.· Army CorPs of Engineers Publications.

1.3 American Concrete Institute (ACI) Standard.

1. APPliCABLE PUBliCATIONS•. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by references thereto.

1.1 Federal Specifications.

1. Applicable Publications . .
2. Qualifications of Testing Agency
3. Sample Panels

3A. Definitions
4. Submittals
5. Delivery, Storage, and Handling



4. SUBMITTALS.
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(3) Aggregates - One sample Shall be taken at the source from each stockpile for each type aggregate!
specified herein. Each sample shall be collected by' taking three incremental samples at random from the source!
material to make a composite sample of ngt less than 10 pounds.

Bond Strength of Mortar to Masonry Units

Compressive Strength of Masonry Prisms

Mortar for Unit Masonry

LightWeight Aggregates for Concrete
Masonry Units

Aggregates for Masonry Grout

Drying Shrinkage ofConcretli' Block

Moisture Condition of Hardened Concrete
by Relative Humidity Method

Mortar and Grout for Reinforced Masonry

.Staining Materials in Lightweight Condete
Aggregates ..

Indentation Hardness of Rubber aM Plastics bY
Means of a Durometer

C 331-69 (R 1976)

D 224~75

C 404-70 (R 1975)

C 426-70

C427-64(R 1972)

E 14~66(R 1973)

E 447-74

C476-71

C 641-71

C 270-73

4.1 Samples. The following s;tmples shall be submitted for approval before work is started.

(I) Anchors and Ties - Two of each type proposed for use.

(2) Concrete Masonry Units - Shapes, sizes, and kinds in sufficient numbers to show full range of color and!
texture.

2. QUAUFICATIONS OF TESTING AGENCY. The Contractor shaUretainat his expen~ a testing laboratory
to perform the laboratory and field testing and sampling specified herein. The laboratory shall have all facilitiei;
required to perform the specified sampling and testing. Personnel employed in the testing shall. have had previoU$
experience in sampling and testing the materials involved. Information regarding testing laboratories an4
qualifications of testing personnel shall be submitted to the Cont~ctingOfficer for approval. '

3. SAMPLE PANELS. After mater,ial samples are approved,mnd prior to starting masonry work,construet
sample panels of each type and color of masonry. Sample panels shall not be built in orasp.art ofthestmcture but
shall be located where directed. Panels shall be not less than 6 feet long by 4 feet high. Panels shall be of typical wall
thickness for the masonry represented. Panels shall show color range, texture, bond, mortar joints including tOOling:'
anchors, wall ties, reinforcing bars, grouting, and cleaning of masonry. The approved sample panelsaftercleanin
shall be used as a standard of workmanship for the type of masonry represented. Protect sample panelS from th ,
weather and construction operations until the masonry work controlled by the sample panels has been.eoinpleteq
and approved. Remove sample panels after completion of work controlled by the panel. Erection of masonry will
not be permitteduntii sample panel(s) have been approved. '

3A. DEFINITIONS.

3A.I Conceall~d masonry surfaces are defined as follows: Surfaces of foundation walls ag8Inst which backfill i~
placed; surfaces covered by furring and wallboard, plaster, stucco, or masonry facings; surfaces above suspended
ceilings. .

3A.2 Exposed masonry surfaces are defined as aliother masonry surfaces including those to be painted.

3A.3 Grout Lift and Grout Pour. A grout lift is defined as the layer of grout placed in a single continuoUS!
operation. A grou t pour is defined as the entire height of grout fill placed in one day and is composed of a numbli'~
of successively placed grout lifts.
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6. ENVIRONMENTAL CONDITIONS.

5. DELIVERY, STORAGE, AND HANDLING. Handle, store, and protect masonry units in a manner to avoid
chipping, breakage, or contact with the soil or contaminating materials and exposure to the elements. Deliver
concrete masonry units to the jobsite in air dry condition as defined hereinafter. Keep anchors and ties free of rust.
Steel reinforcing bars shall be free of loose scale and rust. Deliver cement and lime in unbroken bags, barrels, or
other approved containers, plainly maxked and labeled with the manufacturers' names and brands. Store
cementitious materials in dry, weathertight sheds or enclosures or under watertight tarpaulins. Store and handle
cement in a manner which will prevent the inclusion of foreign materials and damage by water or dampness.

4.2 Certificates of Conformance or Compliance. . Before delivery of the f()llowing materials, notarized certificates,
in triplicate attesting that materials meet the requireme:flts specified shall be submitted for approval.

7. MATERIALS.

6.2 Cold Weather Installation. No frozen work shall be built upon. Do not lay masonry during temperatures
below minus 10 degrees F. unless authorized in writing. Before erecting masonry during temperatures below 40
degrees F., submit for approval a written statement giving the methods proposed to heat the masonry materials and
to protect the masonry from freezing. Keep masonry units completely covered and free from frost and ice at all
times and maintain them at a minimum temperature of 32 degrees F. when laid. Maintain temperature of mortar and
grout between 40 degrees F. and 120 degrees F. by heating mixing water and/or sand. Temperature of mixing water
or of water and sand introduced to cement shall not exceed 160 degrees F.

6.1 Hot Weather Installation. Masonry erected when the ambient air temperature is more than 99 degrees F. in
the shade and the relative humidity is less than 50 percent shall be protected from direct exposure to wind and sun
for 48 hours after installation.

4.3 Certified Laboratory Test Reports. In addition to the submittal of certificates specified herein, certified
copies, in triplicate, of the reports of all tests listedpelow and required in referenced publications for the following
materials shall be submitted for approval. The testing shall have been performed by an approved independent
laboratory acceptable to the Contracting Officer within 6 months of submittal of reports for approval. Test reports
on a previously tested material shall be accompanied by notarized certificates from the manufacturer certifying that
the previously tested material is of the same type, quality, manufacturer, and make as that proposed for this project.

(1) Concrete Masonry Units- Linear drying shrinkage, compressive strength and absorption of each type of
unit and popou t and staining properties of light weight aggregates used in the units. .

(2) Cement - Certified mill test reports of each mill lot.

4.4 Shop .Drawings. The folloWing shop drawings shall be submitted for approval prior to delivery of the
materials to the job site.

(1) Reinforcing Bars. Shop drawings for reinforcing bars shall include plans, elevations, and details showing
treatment of reinforcing at turns and offsets; intersections of similar and dissimilar materials; tops, bottoms, and
ends of walls; control and expansion joints; and wall openings. Shop drawings shall also show details of positioning
devices used to hold the vertical reinforcing bars in the proper position within the cells.

7.1 General. The source of materials which will affect the appearance of the finished work shall not be changed
after the work has started. Wire gages specified herein are American Steel Wire Gages. Materials shall conform to the
respective specifications and other requirements specified below.

7.2 Admixtures. The high-lift grout admixture shall conform to CRD-C 566 and in addition shall produce an
expansive action in the plastic grout sufficient to offset initial water loss shrinkage and promote bonding of the
grout to all interior faces of the masonry units. Other admixtures may be used in mortar or grout provided that the
admixture does not adversely effect bond or compressive strength of mortar or grout designed without the use of the
admixture. Anti-freeze compounds shall not be used. The admixtures shall not contain calcium chloride salts or any
other chemical that will adversely affect metals or the coatings of metals embedded in the mortar or grout.

•

•

(1) Concrete Masonry Units

(2) Control Joint Key

(3) lime

.. (4) Mortar Coloring

(5) Reinforcing Bars



7.3 Aggregate for Mortar. . ASTM C 144, exctrpt that .not less than 3 percent nor more than 15 percent shall pass
the No. 100 sieve. Aggregate used in mortar for joints l/4-inch orlessshall have 100 percent passing the No., 8 sieve
with 10 percent being retained on the No. 16 sieve.

7.4 Aggregate for Grout.

7.4.1 Fine Aggregate. ASTM C 404 or C 144.

7.4.2 Pea Gravel. Clean or washed gravel conforming to ASTM C 404, except that 100 percent shall pass the
3/8-inch screen and not more than 5 percent shall pass the No.8 sieve.

7.4.3 Coarse Aggregate. ASTM C 404, size No. 8 or ASTM C 33, 3/4-inch maximum size as indicated in Grading
Table for coarse ~ggregates.

7.4.4 Lightweight Aggregate. ASTMC 331 except gradlitionshall conform to ASTM C 33 or C'404as indicated
in Grading Table.

7.5 Anchors, Ties, and Centering Devices.

7.5.1 Wire Devices. Factory fabricated from steel wire conforming to ASTM A 82. Wire devices in all walls shall
be formed from wire that has been zinc coated in accordance with ASTM A 116, Class 1.

7.5.1.1 Wall ties shall be formed from not lighter than 9 gage wire. Width of ties shall be not less than 4 inches and
length shall be 2 inches plus or minus l/8-inch less than the thickness of the wall in which it is to be placed.

7;5.1.2 Centering clips shall be formed from not lighter than 9 gage wire. Clips shall be of a design that will prevent
displacement of the reinforcing bars during the course of constIuction.

7.5.1.3 Wire anchors for usewith embedded slots or wire inserts shall be formed from not lighter than 9 gage. wire .
looped and closed. .

7.5.2 Dovetail Anchors. Dovetailanchors for l,lSe with embedded slotssh,all be not lighter than 16 gage steel not
less than one-inch wide. Anchors shall be crimped, corrugated, or bt:rtt at the end to provide anchorage. Dovetail
anchors shallbe hot-dip zinc-coated in accordance with ASTM A 153, Class B-2.

7.6 Portland Cement. AST'MC ISO,Type 1,1I,0r III,· inCluding the requirements for low alkali content.

7.7 . Concrete Masonry Units.

7.7.1 Aggregates. ASTM C 331 except as follows.

7.7.1.1 Testing of lightweight aggregates for drying shrinkage as stipulated in ASTM C 331 will not be required.

7.7.1. 2 Lightweightaggregates and blends oflightweight and heavier aggregates in proportionS used inproducing
the units shall comply with the following requirements when tested for stain-producing iron compounds in
accordance with ASTM C 641: by visual classification method, the iron stain deposited on the filter paper shall not
exceed the "light, stain" classification; by. chemical analysis method a.nd reported as Fe2 0 3, the iron stain deposited
on the filter paper fn;>m 20D-gram sample shall not ,exceed 1. 2 milligrams of Fe203.

7.7.2 The linear <,itying shrinkage of concrete masonry units shall not exceed 0.045 percent when tested in
accoidancewith ASTM C 426. .

7.7.3 Kinds and Shapes. In addition to the requirements specified above, concrete masonry units ofthevarious'
kinds shall conform to the specifications referenced below. Units shall include closer, jamb, header, lintel, and bond:
beam units and special shapes and sizes to complete the work as indicated. In exposed interior masonry surfaces,.
units having a bullnose shall be used for vertical external comers except at door, window, and louverjiunbs. Radiusi
of bullnose shall be one inch. All units used in exposed masonry surfaces in anyone building shall have a uniformi
fine to medium tex ture and a uniform color.

7.7.3.1 Hollow Concrete Masonry Units. ASTM C90, Type I, grade N-lhaving an oven-dry weight of over 125'
pounds per cubic foot.

7.8 Control Joint Keys. t'lactoty-fabriqatedsolid section. of natural or synthetic. rubber, plastic, or othel1
rubber-like .material. The material shall be resistant to oils and solvents and shall remain flexible at a temperature of
minus 40. degrees F. after exposure for 5 hours. Durometer hardness shall not be less than 70 when tested in
accordance with ASTM D 2240. Shear section shall be solid and shall be not less than S/8-inch thick.. Flange shall be
3/8-inch thick with a tolerance of plus or minus 1/16-inch;
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7.9 Lime Paste. Lime paste shall be made vvithpulvedzed quicklime or hydrated lime. Hydrated lime processed
by the steam method shall be allowed to soak not less than 24 hours. Quicklime and other hydrated lime shall be
allowed to soak not less than 72 hours. In lieu of hydrated-lime paste fOr use in mortar, the hydrated lime may be
added in the dry form.

7.9.1 Hydrated Lime. ASTM C 207, type S.

7.9.2 Pulverized Quicklime. ASTM C 5, except 100 percent shall pass the No•. 20 sieve and 90 percent shall pass
the No. 50 sieve.

7.10 Mortar Coloring. Chemically inert, finely ground liineproofpiglllent.

7.11 Reinforcing Bars. ASTM A 615, grade 40.

7.12 Water. Water used in mortar and grout shall be taken from a supply distributed for domestic purposes and
at the time of mixingshall be clean and free of acids, alkalies, or other organic materials.

8. MORTAR MIXES.

8.1 Proportions. Mortar shall be Type S in accordance with the proportion specifications of ASTM C 270 as
modified below. Materials shall be Portland cement, hydrated lime or lime paste, aggregate, mortar coloIing and
water as specified herein. The mortar shall have a flow, after suction, of 70 percent otmore when tested for water
retention in accordance with ASTM C 91, except mortar shall be mixed to an initial flow of 125 to 135 percent.

8.2 Color. Mortar coloring, not to exceed 3 percent of the weight of cement for carbon black and 15 percent of
the weight of cement for all other pigments, shall be added to the mortar used for exposed masonry surfaces to
produce a uniform color matching the block. The color pigment should be ground into the cement at the cement
mill or shall be furnished in accurately pre-measured and packages units that can be added without measuIing to a
measured amount of cement

9. GROUT MIXES.

9.1 Proportions. Grouts shall beixed in laboratory established proportions to attain a compressive strength at 28
days of not less than 2,000 pounds per square inch when tested in accordance with ASTM C 91 for fine aggregate
and ASTM C 39 for grout containing coarse aggregate. Grout shall be classified as fine, low lift, and high lift types as
specified below and shall be used subject to the limitations of Table t.

9;1.1 Fine Grout. Fine grout shall consist of Portland cement, lime paste or hydrated lime,and fine aggregate
mixed with sufficient water to obtain a pouring consistency without segregation of the constituents. Slump shall be
approximately 5 inches.

9.1.2 Low;.Lift GroUt. Low-lift grout shall consist of Portland cement, lime paste Or hydrated lime, fine aggregate
and coarse aggregate mixed with sufficient water to obtain a pouring consistency without segregation of the
constituents. Slump shall be approXimately 5 inches. Maximum size ··of coarse aggregate fOr grout shall be in
accordance with Table L

9~1.3 High-Lift Grout. High-lift grout shall consist of Portland cement, grout admixture, fine aggregate, and pea
gravel or coarse aggregate mixed with sufficient water to obtain a consistency sUitable for pumping without
segregation of the constituents. Slump shall be between 9 and 11 inches. The maximum size of coarse aggregate shall
be in accordance with Table I.

9.2 Mixing. Batchi'ng and mixing of high-lift grout, iJlclUding eqUipment used therein, shall conform to the
applicable requirements of ASTM C 94.

10. PREPARATION OF CONCRETE SURFACES. Clean laitance, dust, dirt, oil, organic matter or other foreign
materials from concrete surface upon which reinforced masonry is to be placed. Use sand blasting, if necessary, to
remove laitance from pores and to expose the aggregate.

-II. INSTALLATION.

11.1 Laying Masonry Units. Space back-up courses to level with facing courses where metal ties occur. Adjust
each unit to its final position while mortar is still soft and plastic. Remove and relay in fresh mortar, any unit that is
disturbed after mortar has stiffened. Keep chases, raked;.out joints, and spaces to be grouted free from mortar and
other debris. Units used in exposed masonry surfaces shall be free from chipped edges or other imperfections
detracting from the appearance of the finished work.

11.1.1 Tolerances.tay masonry plumb, true to line, with courses level. Bond pattern shall be kept plumb
throughout Lay masonry within the following tolerances.
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1l.l. L 1 Variation from t~e plumb in the lines and surfaces· of columns, walls and arise$.

(1) InadJacentm,asonry units - US-inch.

(2) In 10 feet - 1/4-inch.

(3) In any story or 20 feet maximum - 3/S-inch.

(4) In 40 feet or more '::"1/2-inch.

11.1.1.2 Variations from the plumb forexternalcorners,expansionJoints, and other conspicuous lines..

(1) In any story or 20 feet maximum - 1/4-inch.

. (2) In 40feet or more.- l/2~inc~

11.1.1.3 Variations from the level orgrades imlicatedonthe drawings for exposed lintels, sills,parapets, horizontal
grooves, and other conspicuous lines•

.(1) In any bay or 20 f~et m/lXimum". l/4-inch.

(2) .In 40 feet or mor~ -.1l2-ipc1l..

11.1.1.4 .Variations of the linear building li~es from established position In plan and related portion of COlumns,
walls, ;md p.artitions,

(1) In any bay or 20Jeetmaximu~":'1/2-inch.

(2) In 40 feet or more - 3/4-inch.

11.1.1.5 Variation in cross sectional dimensions of columns and in thickness of walls.

(1) Minus -,-- J/4-inch.

(2) Plus -l/2-inch.

11.1.2 Cuttirig and Fitting. Wherever possible, use full units of the proper size in lieu of cut units. Cu~ting and.
fitting, inchidingthat required to acpommodatethe work of others,shall be done by masonrymec::hanics using

.power masonry saws; ·Concretemasonry units shalLbe wet cut; Wetcutlplits, before being plaped<inthe work, shall :
be dried to the same surface-drY appearance as uncut units being laid in the wall. Cut edges shall be clean, true.and
sharp. Make openings carefully so that wall plates, cover plates or escutcheons required by the installation will
completelY conceal tlle,openingsandwilLhav:ebottoms parallel witll tile masonry joints, Cut. webs of hollow
masonry units to the minimum required for proper installation. Provide reinforced masonry lintels above openings
.over 12 inches wide for pipes, ducts, and cabl~trays unless steel ~eevesare used,

11.1.3 Embedded Items. Fill spaces around metal door frames and other built-in items with mortar. Openings
around flush-n:lOuntelectrical outlet boxes in wet locations, including the flush joint llbove the box, shall be pointed
with mOrtar. Anchors, tie~, wallplugs,accessori-es, flasllings,pipe sleeve~ and other items required to be built-in shall
be built"inas themasonrywofk progresse~EmbedancholS,tiesand joint reinfOrcement f1,1l1y in the mortar. Fill
cells receiving anchor bolts and cells of the filSt COUlSe below bearing plates with mortar or grout.

11.1.4 Unfinish",d Work. Step back unfinislledwoIk fOTJoiningwith new work. Do not use toothing. Rem,ove
loose mortar and thoroughly clean the exposed joints before laying new work. After c1e!lning, dampen the surfaces
of clay or shale brick as required to obtain a good bond with subsequent work.

11.1.5 Jointing. Tooljointswhen the mortar is thumbp!i.ntllard.Tool horizoptal JOin~ ihst.Brushjoints to
remove all loose and excess mortar. Mortar joints shall be finishedas·follows.

11.1.5.1 Flush Joints. Joints in concealed masonry surfaces and vertical joints in exposed masonry and joints .
above electrical outlet boxes in wet areas shall be flush cut. Make flush cut joints by cutting off the mortar tlush
with the face of thewall.}oints in unparged masonry walls belowgradesball be pointe<1 tight,

11.1.5.2 Tooled Joints. Ho:rizontal joints in exposed exteriorand interior masonry surfaces sha.ll be raked.

11.1.5.3 Raked Joints. In exposed exterior masonry surfaces, raI<:econtrol jointsconstruct~d with mortar,
dummy joints in bond beams and joints between door frames and abutting masonry walls to a depth of 3/4-inch
ready for calldng. In exposed interi.or ma-sonry .surfaces· rake control joints constructed with mortar t(). a depth of
I/2-inch areas. On the interior side of exterior door frames rakejoints"~tween <1oorframesand abuttingmasonry
walls to a depth of 3/8-inch. In showers, joints shall be raked to a depth of 3/8-inch, filled with pointing mortar, and;
finished flush with the tile surface.
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11.1.6 Joint Widths. Joint widths shall be approximately as follows.

11.1.6.1 Concrete Masonry Units. Three-eight-inchwide.

11.1.7 Forms and Shores. Where required, construct forms to the shapes, lines, and dimension!; of the members
indicated. Construct forms sufticientlyrigid to prevent deflections which may result in cracking or other damage to
supported masonry and sufficiently tight to prevent leakage of mortar and grout. Do not remove su'pportingforms
or shores until the supported masonry has acquired sufficient strength to support safely its weight and any
construction loads to which it may be subjected•• In: no case shall supporting forms or shores be removed in less than
10 days. At least 16 hours shall have elapsed after groutinginasonry columns or walls before applying uniform loads
and an additional 48 hours shall have elapsed before applying concentrated loads.

11.2 Reinforced Hollow Unit Masonry. Reinforced hollow unit masonry shall consist of hollow concrete
masonry units reinforced vertically and -horizontally with steel bars located within cells in the units and with cells
containing reinforcing bars filled solidly with grout. Lay hollow masonry units so as to preserve the vertical
continuity orcells filled with grout. The minimum clear horizontal dimensions of vertical cores shall be 2 inches by
3 inches. Units shall be masonry bonded at corners. Intersections shall be anchored by reinforcing bars or stirrups as
indicated.

11.2.1 Cleanouts. Provide cleanout holes at the bottom of every pour in cores containing vertical reinforcement
when the height of the grout pour exceeds 48 inches. Establish a new series of cleanouts if grouting operations are
stopped for more than 4 hours. Cleanouts shall be not less than 3- by 4-inch openings cut from one face shell.
Manufacturers' standard cut-out units may be used at the Contractor's option. Do not plug cleanout holes until
ma<ionry work;reinforcement, and final cleaning of the grout spaces have been completed.

11.2.2 Bond Pattern. Except where stacked bond is indicated, lay hollow masonry units in funning bond.

11.2.3 Mortar Joints. Fill bed joints with mortar for the full thickness of the face shell. Where omy cells
containing reinforcement are to be grouted, -spread cross webs around such cells with mortar to prevent leakage of
grout. Provide grout barriers -not more than 25 feet apart as required to limit the horizontal flow of grout for each
grout pour. Butter head joints for the full thickness of the face shell and shove the units into place. Avoid fins of
mortar that protrude into cells to begrouted.

11.2.4 Bond Beams and Bond Beam Lintels. Bond beams and bond beam lintels shall consist of bond beam units,
reinforced as indicated but with not less than two No.4 bars where not indicated and filled with grout. Cut webs of
hollow brick units as required to form -bond beam units. Use open bottom type bond beam units over cells to be
filled. Place wire mesh or small mesh metal lath under open bond beam units if used -over _cells not to be filled.
Lintels shall bear as shown on the drawings. Structural bond beams at floor and roof levels shall be continuous at
control joints. All other bond beams shall be discontinuous at control joints. All bond beams shall be discontinuous
at control joints. -

11.2;5 Control Joints. Provide control joints in reinforced hollow concrete masonry walls and partitions where
indicated. Construct control joints in accordance with the details, using special control joint Rnits, metal sash jamb
units and control joint-keys, or open end stretcher units. Form dummy control joints in continuous bond beams at
control joint locations. Rake control joints as specified in paragraph entitled, "Jointing". Calk control joints in
exposed exterior surfaces and in exposed interior masonry surfaces. Calking is specified in section: CALKING AND
SEALANTS.

l1.2.6Parging. Parge with Portland cement mortar, the outside face of below grade exterior concrete masonry
unit walls enclosing useable rooms and spaces. Parging shall be extended from the top of footings and shall be
stopped at the finished grade. Apply parging in two 3/8-inch thick coats. Cross-scratch the first coat and trowel the
second coat smooth. Damp-cure the parging coat for at least 3 days before backfill is placed against it. Protect
parging from fre<-zing temperatures until it has hardened. .-

11.3 Placing ReinforCIng Steel. Prior to placing grout, clean all reinforcement of loose, flaky rust, scale, grease,
mortar, grout, or other coating which might destroy or reduce its bond with the grout. Umess otherwiseindicated,
the details of reinforcement shall conform to ACI 315. Do not bend or straighten reinforcing in a manner injurious
to the steel. Do not use bars with kinks or bends not shown on the drawings. Placement of reinforcement shall be
inspected and approved prior to placing grou1. Vertical bars shall be spliced amy where indicated.

11.3.1 Positioning Bars. Position vertical bars accurately at the centerline of the wall. Maintain a minimum
clearance between the bars and masonry units of l/2-inch betweeri parallel bars of one diameter of the
reinforcement. Hold vertical reinforcing in place using metal supports, centering clips, spacers, ties, or caging-devices
located near the ends of each bar and at intermediate intervals of not more than 192 diameters of the reinforcement.
Wire column and pilaster ties in position around the vertical steel; laying ties in mortar joints will not be permitted.

11.3.2 Splices. Locate splices amy where shown on the drawings. Stagger splices in adjacent bars. Lap bars a
minimum of 40 diameters of the reinforcement or 2 feet whichever is greater. Welded or mechanical connections
shall develop at least 125 percent of the strength of the reinforcement.
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11.4 Placing Grout. Place grout using a hand bucket, concrete hopper, or grout pump. Pla~egrout so as to
completely fill the grout spaces Without segregation of the aggregates. Where grouting is discontinued for more than
one hour, stop the grout 1-1/2 inches below the top of a course to form a key at pour joints. The height of grout
pours and type. of groutused shall be limited by the dimensions of grout spaces as indicated in table III.

1104.1 Grout Holes. Provide groutingholes in slabs, spandrel beams, and other in-place ovefheadconstruction.
Locate holes over vertical reinforcing bars. Provide additional openings spaced not more than 16 inches on centers
where aroutirigof all hollow unit masonry is indicated and where reinforced two-wythe solid ma$onry is indicated.
Openings shall not be less than 4 inches in diameter or 3- by4-inchesin horizontal dimensions.lIpon completion of
groutin& operations, plug grouting holes and finish'to match surrounding surfaces. .

11.4.2 Grouting Equipment,

11.4.2.1 Grout Pumps. PumPing through aluminum tubes will not be permitted. Operate pUtJlps to produce a
continuous stream of grout wi,thout air pockets. Upon completion of each day's pumping, eject~out from pipeline
without contaminati(}n or seg~gation of the grout.. Remove waste materials and debris from the equipment. Dispose
of waste materials, debris, and all flushing water outside the masonry. .

11.4.2.2 Vibrators. Internal vibrators shall maintain a speed of not less than 5,000 impulse§ per minute when
subme~ed in the grout. MaiI\tain at least one spare vibrator, or sufficient parts for repairing vibrators, at the site at
all tim~. Apply vibrators at lU,liformly spaced points not further apart than the visible effectiveness of the machine.
Limit duration of vibration tQ time necessary to produce satisfactory consolidation without causing segregation.

11.4.3 Low-Lift Method. Place grout as masonry is erected at a rate that will not cause displacement of the
masonry due to hydrostatic pressure of the grout. If mortar has been allowed to set prior to grouting, remove all fins
protrU<;ling more than l/2-i1io:\1 into the grout space. Place grout in final position within 2-1/2 Q9urs after mixing i
when the air temperature 80 degrees F. or higher and 3-1/2 hours after mixing when the air temperature is less than
80 degrees F. Rod or puddle grout during placement using a one inch by 2 inch wood stick or a mechanical vibrator
to insure complete filling of the grout space. Do not insert the vibrators into lower pours that are in a semi-solidified
state.

11.4.4 High-Lift Method. Lay masonry to the top of a pour before placing grout. Do not pour grout in hollow
unit m~onry until mortar joints have set for at least 24 hours. Oean mortar droppings from the bottom ofthe grout
spar;:e and from reiIlforcing steel. Remove mortar fins protruding more than 1/2-inch into the grout space by
dislodging the projections with a rod or stick as the WOlK progresses or by washing the grout space at least twice a
day during erection using a high 'pressure stream of water. Place grout in final position within 1-1/2 hours after
mix~gwhenair temperature is 80 degrees F. or higher and 2-1/2 hours after mixing when the air temperature is less
than 80 degrees l"..Place grout in lifts not to exceed 4 feet in height, with a waiting period between lifts; dependent
on weather and absorption rate of the masonry, iIl order to place the succeeding lift after the preceding lift becomes
plastic but prior to iIlitial set. The first lift shall be consolidated using mechanical vibrators. After the required
waiting period, place the second lift and consolidate with the vibrator extending 12 to 18 inches into the previous
lift. Do not insert vibrators into lower pours that are in a semi-solidified state. Repear the waiting, pouring, and
consolidating process until the top of the grout pour is reached. Reconsolidate the top pour after the required
waiting period. The high-lift grouting of any section of wall between lateral flow barriers shall be completed to the
top of apoui in one working day unless a new series of cleanout holes is established and the resultiIlg horizontal
construction joint cleaned.

11.4.5 Blowouts. Brace walls against wind and other forces during construction. Allow sufficient time between
lifts to preclude displacement of solid masonry units or cracking of face shells of hollow masonry units. If blowouts,
misalinement, or cracking of face-shells should occur during construction, tear down and re-build the wall at no
additional cost to the Government.

11.5 Pointing and Cleaning. After mortar joints have attained their iIlitial set but prior to hardening, completely
remove mortar and grou t daubs or splashings from exposed masonry surfaces. Before completion of the work, rake
out an defects in joints in exposed masonry surfaces, fill with mortar and tool to match existing joints. Immediately
after grout work is completed remove scum and stains which have percolated through the masonry using a high
pressure stream of water. Do not use metal tools or metal brushes for cleaning.

11.5.1 Concrete Masonry Units. Dry brush exposed concrete masonry unit surfaces at the end of walk each day
and after any required pointing. Use stiff-fiber bristled brushes only.

11.6 Field Tests.

11.6.1 Air-Dry Conditions. Sampling and testing of concrete masonry units for air-dry condition will be
performed by the Government,. Upon delivery of units to the project site and periodically thereafter, samples shall
be selected at random from stockpiles and tested in accordance with ASTM C 427. Air-dry condition is defined as
the moisture condition of a concrete masonry unit in a state of equilibrium with a relative humidity of not greater
than 15 percent higherthan the average relative humidity at the project site, except that therelativehumidity of the
unit at equilibrium shall not exceed 85 percent and will not be required to be less than 50 percent. The average
relative humidity at the project site shall be as determined by the nearest U.s. Weather Bureau station from the total
of annual observations recorded for the month in which the unit is delivered.
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11.6.2 Mortar and Grout. Mortar and grout shall he laboratotY-proportioned and tested by a qualified testing
laboratory. Certified copies of laboratotY established proportions shall be submitted with the required test reports
and test data. Laboratory-establisll\i'd prqportions shall not be changed and materials with different physical or
chemical characteristics shall not be used, in "mort~r ,for the wor~ unless additional evidence is furnished that the
mortar meets the specified requirements.

11.6.3 Mortar and Grout Admixtures. When it is proposed to use a mortar admixture, test reports indicating the
advantages to result shall be submitted. Testing shall be performed by the laboratory that designed the mortar mix.
Six test specimens shall be made from mortar without admixture,as control specimens, and six test specimens shall
be made from the mortar containing admixture. The mortar used in this testing shall be identical except for the
admixture and shall be designed anq :rni){ed from identically graded aggregates and from the same brand and type of
cement, in stiict conformance totheproperties specified hereinbefore for mortar. The mortar with and without arid
admixture shall have the same aggregate ratio, water retention, and compressive strength as stipulated. Admixture
shall be used in conformance with manufacturer's recommendations. Each of the mortars shall be tested for bond
strength in conformance with ASTM, E 149, and shall. be tested for water retention and compressive strength in
;conformance with ASTM C 270.

11.6.4 Field Tests for Strength' of Mortar and Grout The strengths specified for grout and mortar shall be
verified during the progress of the work by testing samples taken at the job site as follows. All sampling, shall be
performed by the Contractor. The testing laboratotY shall test the samples.

11.6.4.1 Mortar. Take at least three specimens each day of mortar placed that day. Spread a layer of mortar
1/2-inch to SIS-inch thick on the masonry units and allow to stanq for one minute. Remove the mortar and place it
in a 2-inch by 4-inch cylinder'in two layers, compressing the mortar into the cylinder using a flat end stick or fingers.
Lightly tap the mold on opposite ,sides, level off and immediately cover molds and keep them damp until taken to
the laboratory. After 48 hours, remove molds and place specimens in a fog room until tested in a damp condition.
Samples shall be tested, in accordance with the applicable portions of ASTM C 39 and shall exhibit a minimum
ultimate compressive strength of I,SOO pounds per square inch.

11.6.4.2 Grout. Take at least three specimens each day of grout placed that day. On a flat non-absorbent base,
form a space approximately 3 inches by 3 inches by 6 inches using masonry units having the same moisture
condition as those being laid. Line the space with a permeable paper Or porous separator so that water may pass
through the liner into the masonry units. Thoroughly mix or agitate grout to obtain a fully representative mix and
place into molds in two layers. Puddle each layer with a one-inch by 2-inch puddling stick to eliminate,airbtibbles.
Level off and immediately cover molds and keep them damp until taken tothelaboratory. After 48 hours, remove
molds and place specimens in a fog room until tested in the damp condition. Samples shall be tested in accordance
with the applicable portions of ASTM C 39 and shall exhibit a minimum ultimate compressive strength of 2,000
pounds per square inch.
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TABLE i

POUR HEiGHT AND TYPE OFGROUT FOR VARIOUS
.GROUT SPACE DIMENSIONS

8

8

8

16

24

72l1!

180~

180'"

Heiiht of!
Grout Pout

(inches)!

Maximum

None

ASTM C 404, Size 8

Course
Aggregate

None

ASTM C 404, Size 8

3/8-inch pea gravel

3/8-inch pea gravel

ASTM C33,'3/4-inch
Max;

3/8-inchpea gravel·

Fine·or mortar

Fine or low lift

Fine or low lift

Fine or mortar

High lift

High lift

High lift

'Type
(See

'paragraph
entitled
"Grout")

Grout

5

Minimum
Width of
ColIa;l'
Joint
(incn~)

3/4

2

3

3-J/4".

Grout Space Dimensions

Minimum
Horizontal
DimeIlsions
of Core
(inches)

2x3

2x4

2-1/2 x4

3x4

3-1/2 x4

Sx6

Brick tloatedin
grout

*Where only cells of ~ollow tnasonry units containing reinforcement are grouted, the maximum height ofthe pou~
shall not ,exceed the distance between bond beams. ' .

;
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SECTION 4L

CONCRETE SIDEWALKS, AND CURBS

Air-Entraining Admixtures for Concrete

Liquid Membrane-Forming Compounds
for Curing Concrete

Preformed Expansion Joint Fillers for
Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete
Paving and Structural Construction

Concrete Joint Sealer, Cold-Application
Type

Air Content of Freshly Mixed Concrete
by the Volumetric Method

Air Content of Freshly Mixed
Concrete by the Pressure
Method

Ready-MiXed Concrete

Portland Cement

Sheet Materials for Curing Concrete

6. Subgrade Preparation
7. Forms
8. Concrete Placement and Finishing
9. Curing and Protection

10. Field-Control Tests

Index

C 1850-74

D 1752-67 (1973)

C 260-74

C 309-74

C 231-75

D 1751-73

C 94-74a

C 150-74

C 171-69 (R 1975)

C 173-75

1. Applicable Publications
2. Submittals
3. Storage
4. Concrete
5. Joint Materials

2. SUBMITTALS.

2.1 Certified Laboratory TestReports. 'Beforede1ivery of materials, certified copies in triplicate of the reports of
all tests required in referenced publications shall be submitted to and approved by the Contracting Officer. The
testing shall have been performed by an approved independent laboratory, acceptable to the Contracting Officer,
within one year of submittal of reports for approval. Test reports on previously tested material shall be accompanied
by notarized certificates from the manufacturer certifying that the previously tested material is of the same type,
quality, manufacturer, and make as that proposed to be supplied.

2.2 ' Concrete Certification Report. A concrete certification report shall be furnished with each batch of concrete
prior to unloading at the site in accordance with ASTM C 94 Section 15.

3. 'STORAGE. Storage accommodations for concrete materials shall be subject to approval and shall afford easy
access for inspection and identification of each shipment in accordance with test reports.

3.1 'Cement. Immediately upon receipt on worksite, cement shall be stored separately in a dry, weathertight,
properly ventilated structure and adequate provision made to prevent absorption of moisture.

3.2 Aggregates. Aggregates shall be stored to assure good drainage, to preclude inclusion of foreign matter, and
to preserve gradation.

1. APPliCABLE PUBliCATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.



4. 'CONCRETE.

4.1 Sidewalk Concrete. Concrete and the equipment, workmanship, lj,nd materials therefor shall conform to th~
applicable requirements of section: CONCRETE except as specified below. Concrete shall be class B. The maximum
size of coarse aggregate shall be 1-1/2 inches. Concrete shall have a slump of not more than 3 inches. The concretb
mixtures shall have air content by volume of concrete, based on measurements made immediately after discharg~
from the mixer, of 3 to 5 percent. Air content shall he determined in accordance with ASTM C 173 or C 231. Th~
laUe1; is intended for use with concretes and mortals made with relatively dense natural aggregates~ ,

4.2 ' Curb Concrete. Cot:Icrete and the equipment, workmanship and materials therefor s;hallconform to- th~
applicable requirements 0f section: CONCRETE, except as specified below. Concrete shall be class B. Thj::
maximum size of coarse aggregate shall be 1-1/2 inches. Concrete shall have a slump of not mOre than 3 inches. Th¢
concrete mixtures shall have air content by volume of concrete, based on measurements made immediately after
discharge from the mixer, of 3 to 5 percent.

5. 'JOINT MATERIALS.

5.1 ' Expansion joint fillers shall conform to ASTMD 1751 or D 1752 or shall be resin impregnated fiberboar41
conforming to the physical requirements of ASTM D 1752.

6. 'SUBGRADE PREPARATION.

6.1 ' Sidewalk Subgrade. The subgrade shall be constructed true to grade and cross section. The subgrade shall b~
thoroughly wetted and then compacted with 2 passes of a 50o-pound roller. Yielding material t,leflecting more than
1/2 inch under the specified roller shall be removed to a depth of not less than 4 inches below subgrade elevatioh
and replaced with an approved granular material. The material shall then be compacted as described above. T~
completed subgrade shall be tested for grade and cross section with a template extending the full width of t~e

sidewalk and supported between side forms. The subgrade shall be maintained in a smooth, compacted condition, ill
conformity with the required section and established grade until the concrete is placed. The subgrade shall be in ~

moist condition when the concrete is placed. The subgrade shall be prepared and protected so as to provide a
sUbgrade free from frost when the concrete is deposited.

6.2 ' Curb SUbgrade. The subgrade shall be constructed true to grade and cross section. The subgrade shall be df
materials equal in bearing quality to the subgrade under the adjacent roadway, street, or open storage area, and shah
be placed and compacted to conform with applicable requirements of the section: EARTHWORK. The sUbgrad~

shall be tested for grade and cross section by means of a template extending the full width of the curb, guttet,
entrance, or combination curb and gutter. The subgrade shall be maintained in a smooth, compacted condition,ih
conformity with the required section and established grade until the concrete is placed. The subgrade 'shall be in ~

moist condition when concrete is placed. The subgrade shall be prepared and protected so as to produce a subgrad¢
free from frost when the concrete is, deposited. '

7. FORMS.

7.1 ' Sidewalk Forms. Forms shall be of wood or steel, straight, of sufficient strength to resist springing dUri~
depositing and consolidating concrete, and of a height equal to the full depth of the finished sidewalk. Wood forll1S
shall be surfaced plank,. 2 inch nominal thickness, straight and free from warp, twist, loose knots, splits or other
defects. Wood forms shall have a nominal length of 10 feet, with a minimum of 3 stakes per form, at maximuIh
spacing of 4 feet. Comers, deep sections, and radius bends shall have additional stakes and braces, as required.
Radius bends may be formed with 3/4 inch boards, laminated to the required thickness. Steel' forms shall ~e
channel-formed sections with a flat top surface and with welded braces at each end and at not less than 12
intermediate points. Form ends shall be interlockedand self-alineing. Forms shall include flexible forms for radi$
forming, comer forms, form spreaders, and flliers. Forms shall have a nominallength of 10 feet, with a minimumdf
2 welded stake pockets per form. Stakepins shall be solid steel rods with chamfered heads and pointed tips, designe~
for use with steel forms. Forms shall be set with the upper edge true to line and grade and shall beheld rigidly iP
place by s,takes placed at intervals not to exceed 4 feet. After forms are set, grade andalinement shall be checke~

with, a 10 foot straightedge. Forms shall conform to line and grade with an allowable tolerance of 1/8-inch in an~

10 foot long section. Forms shall have a transverse slope as indicated. Forms shall be coated with form oil each ti~e

before concrete is placed. Wood forms may, instead, be thoroughly wetted with water before concrete is placet
except that with probable freezing temperatures, oiling is mandatory. Side forms shall not be removed for lessthain
12 hours after finishing has been completed. '

7.2 Curb Forms. Forms shall be of wood or steel, straight, and of sufficient strength to resist springing duririg
depositing and consolidating the concrete. The outside forms shall have a height equal to the full dept:!). of the cur~.
The inside form of curb shall have batter as indicated and shall be securely fastened to and supported by the outside
form. Straight forms of wood shall be surfaced plank, 2 inch noriJinal thickness, straight and free from warp, twist,
loose knots, splits, or other defects. Wood forms shall have a nominal length of 10 feet, with a minimum of 3 staklls
per form, at maximum spacing of 4 feet. Corners, deep sections, and radius bends shall have additional stakes an~
braces, as required. Radius bends may be formed with 3/4-inch boards, laminated to the required thickness. Stefl
forms shall be channeHormed sections with a flat top surface and with welded braces at each end and at not l~s
than 2 intermediate points. Form ends shall be interlocked and self-alineing. Forms shall include flexible forms fQr
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radius fOlming, corner forms, form spreaders, and fillers. Forms shall have a nominal length of 10 feet, with a
minimum of 2 welded stake pockets per form. Stake pins shall be solid steel rods with chamfered heads and pointed
tips, designed for use with steel forms. Rigid forms shall be provided for curb returns, except that benders of thin
plank forms may be used for curb or curb returns with a radius of 10 feet or more, where a:rade changes occur in the
return, or where the central angle is. such that a rigid form with a central angle of 90 degrees cannot be used. Back
forms for curb returns may be made of Ij2-inch benders, for the full height of the curb, cleated together. Curb
forms shall be carefully set to alinement and grade and to conform to the dimensions of the curb. Forms shall be
held rigidly in place by the use of stakes placed at intervals not to exceed 4 feet. Oamps, spreaders, and braces shall
be used where required to insure ridigity in the forms. The forms on the front of the curb shall be removed not less
than 2 hours not more than 6 hours after the concrete has been placed. Forms back of curb shall remain in place
until the face and top of the curb have been finished as specified in paragraph: Finishing. Forms shall not be
removed while the concrete is sufficiently plastic to slump in any direction. Forms shall be cleaned and coated with
formoi! each time before concrete is placed. Wood forms may, instead, be thoroughly wetted with water before
concrete is placed, except that with probable freezing temperatures, oiling is mandatory.

8. 'CONCRETE PLACEMENT AND FINISHING.

8.1 ' Sidewalk Concrete. Concrete shall be placed in the forms in one layer of such thickne$ that when
compacted and finished the sidewalk will be of the thickne$ indicated. After concrete has been placed in the forms,
a strike-off guided by side fonns shall be used to bring the surface to proper section to be compacted. The concrete
shall be tamped and consolidated with a suitable wood or metal tamping bar, and the surface shall be finished to
grade with a wood float. Finished surface of the walk shall not vary more than 3/16-inch from the testing edge of a
10 foot straightedge. Irregularities exceeding the above shall be satisfactorily corrected. The surface shall be divided
into rectangular areas by means of contraction joints spaced at nor more than 5 feet on center.

8.1.1 Concrete Finishing. After straightedging, when most of the water sheen has disappeared, and just before
the concrete hardens, the surface shall be finished to a smooth and uniformly fine granular or sandy texture, free of
waves, irregularities, or tool marks. A scored surface shall be produced by brooming with a soft-bristled broom. .

8.1.2 Edge and Joint Finishing. All slab edges, including those at formed joints, shall be finished carefully with
an edger having a radius of 1/8 inch. When brooming is selected for the final surface finish, the transverse joints shall
be edged before brooming, and the brooming hall eliminate the flat surface left by the surface face of the edger.
Corners and edges which have crumbled and areas which lack sufficient mortar for proper finishing shall be cleaned
and fl1led solidly with a properly proportioned mortar mixture and then finished.

8.1.3 Contraction Joints. The contraction joints shall be fanned in the fresh concrete by cutting a groove in the
top portion of the slab to a depth of at least 1/4 of the sidewalk slab thickness, using a jointer to cut the groove, or
by sawing a groove in the hardened concrete with a power-driven saw in conformance with paragraph "Sawed
Joints" below unless otherwise approved.

8.1.3.1 Sawed Joints. Sawed joints shall be constructed by sawing a groove in the concrete with a l/8-inch blade
to the depth indicated. The time of sawing shall be varied, depending on existing and anticipatt}d weather conditions,
and such sawing shall be at the required rate. An ample supply of saw blades shall be available on the job before
concrete placement is started, and at least one standby sawing unit in good working order shall be available at the
jobsite at all times during the sawing operations.

8.1.4 Expansion Joints. Transverse expansion joints shall be installed at sidewalk returns and opposite expansion
joints in adjoining curbs. Where the sidewalk is not in contact with the curb, transverse expansion joints shall be
installed as indicated. Transverse expansion joints shall be filled with l/2-inch-thick joint filler strips. Joint filler shall
be placed with top edge 1/4 inch below the surface and shall be held in place with steel pins or other devices to
prevent warping of the fl11er during floating and finishing. Immediately after finishing operations are completed,
joint edges shall be rounded with an edging tool having a radius of 1/8 inch, and concrete over the joint fIller shall be
removed. Expansion joints shall be formed about structures and features that project through or into the sidewalk
pavement, using joint filler of the type, thickness, and width indicated. The filler shall be installed in such manner as
to form a complete, uniform separation between the structure and sidewalk pavement. At the end of the curing
period, expansion joints shall be carefully cleaned and filled with joint sealer. Concrete at the joint shall be surface
dry, and the atmospheric and pavement temperatures shall be above 50 degrees F. at the time of application of
joint-sealing materials. Joints shall be filled flush with the concrete surface in such manner as to minimize spilling on
the walk surface. Spilled sealing material shall be removed immediately and the surface of the walk cleaned. Dummy
groove joints shall not be sealed. .

8.1.5 Surface Uniformity. The completed surface shall be uniform in color and free of surface blemishes and tool
marks.

8.2 Curb Concrete. Concrete shall be placed in 6 inch layeIS in curb. Concrete shall be thoroughly consolidated
by tamping and spading or with approved mechanical vibrators.

8.2.1 Concrete Finishing. The edges of the gutter and top of the curb shall be rounded with an edging tool to a
radius of 1/2 inch and the surfaces shall be floated and finished with a smooth wood float until true to grade and
section and uniform in texture. Floated surfaces shall then be brushed with a fine-hair brush with longitudinal
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strokes. linmediatelyafter removing the front curb fonn, the face of the curb shall be rubbed with a wood Orj
co~cret~ rubbing block and wate! until blemishes, form marks, and tool marks have been removed. The surface'l'
while still wet, shall be brushed In the same manner as thegurter and curb top. Thetop surface of gutter .and,
entrance shall be, finished to grade with, a wood float. Except at grade,changes or curves, finished surfaces shal11'lo~
vary, from the testing edge ofa 10 foot straightedge; morethan 1/8-inchforgutter and entrance and Ij4-inchfon
top and face of curb. IrregUlarities exceeding the above shall be satisfactorily corrected. Visible surfaces andedges,o~
finished curb, gutter, entrance, and combination curb and gutter shall be freeof.blemishes andforrn andtoolrnarks,:
and shall be uniforrnin color, shape; and appearance. '

8.2.2 ' Joints. Expansion joints and contraction joints shall be constructed at right angles to the line of curb)
gutter, entrance,and combinationcurbandgutter.

8.2.2.1 "Contraction Joints. Contraction joints shall be constructed by means of 1/8-inclrthick separators, of a
section conforming to the cross section of the curb, gutter, entrance, and combination curb and gutter. Contraction
joints shall be constructed directly opposite contraction joints in abutting portland-cement-concrete pavement~

Where curb, gutter, entrance, and combination curb and gutter do not abut portland-cement-concrete pavementsJ
contraction joints shall be so placed that monolithic sections between curb returns will not be less than 5 feet nOlt
greater than 15 feet in length. Separators shall be removed as soon as practicable after concrete has set sufficiently to
preserve the width and shape of the joint. Sepal'at6ISshall be removed prior to finishing.

8.2.2.2' Expansion Joints. 'Expansion joints shall be formed by means of preformed expansion-joint fillermateriat
cut and shaped to the cross section of curb, gutter, entrance, and combination curb and gutter. Expansionjoint$
shall be provided in curb at the end of all returns. Expansion joints shall be provided in curb, gutter, entrance, an4
combination curb and gutter directly oppalite expansion joints of abutting portland-cement-concrete ,pavement an4
shall be of the same type and thickness as joints in the pavement. Where curb, gutter, entrance, and combinatioti
curb and gutter do not abut portland-cement-concrete pavement,expansion, joints at least 1/2-inch in width shall be
provided at intervals not exceeding 120 feet. Expansion joints shall be provided in nonreinforced concrete gutter at
locations indicated. ' ,

8.3 'Curb-Forming Machines. Curb-forming machines for constructing curb and gutter will be approved based on
trial use on the job. Use of the equipment shall be discontinued at any time during construction if the equipment
produces unsatisfactory results, and the work shall be accomplished as specified above. Unsatisfactory work shall b~
removed and reconstructed for the full length between regularly schedule joints. Removed portions shall be dispose4
of as directed. ' ,

9. 'CURING AND PROTECTION.

9.1' Curing. Immediately after the fiIlishing operations, exposed concrete surfaces shall be cured byoneofthe
following methods as the Contractor may elect, , '

9.1.1' Mat Method. The entire exposed surface shall be covered with 2 or mOre layers of burlap. Mats shaIII
overlap each otherat least 6 inches. The ma~ shall be thoroughly wetted with water prior to placingon concret~

surface and shall be kept continuously in a saturated condition and in intimate contact witli concrete for not le!$
than 7 days.

9.1.2 Impervious Sheeting Method. The entire exposed surface shall be wetted with a fine spray of water an~
then covered with impervious' sheeting material. Sheets shall be laid directly on the concrete surfac'e with th~

light-colored side up and overlapped 12 inches when a continuous sheet is not used. The curing medium shaUnot b~
less than 18 inches'wider than the concrete surfac'e to be cured, and shall be securely weighted down by heavy wood!
planks, or by placing a bank ofmoist earth along edges and laps in the sheets. Sheets shall be satisfactorily repaired
or replaced if torn or otherwise' damaged during curing. The curing medium shall remain on the concrete surfacett>
be cured for not less than 7 days. '

9.2 'Backfilling. After curing, debris shall be removed, and the area adjoining the sidewalk shall be backfille4,
graded, and compacted to conform to the surrounding area in accordance with lines and grades indicated." •

9.3' Protection. 'The completed sidewalk shall be protected from damage until accepted. The Contractor shall
repair damaged concrete and clean concrete discolored during construction. Sidewalk that is damaged Shall '*
removed and reconstructed for the entire length between regularly scheduled joints. Refinishing the damage(!
portion will not be acceptable. Removed damaged portions shall be disposed of as directed. '

1O.FIELD-CONTROL TESTS. Preparation of field-control samples and testing thereof shall be accomplished by
the Contractor at no additional cost to the Government. The taking of samples, the making of test specimens, anll
the testing thereof shall be performed under the supervision of the. Contracting Officer. .

" ,
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1.2 ' American Society for Testing and Materials (ASTM), Publications.

Insulating Board (Cellulosic Fiber),
Structural and Decorative

Insulation Board, Thermal (Mineral Fiber)

Cement, Bituminous, Plastic

4. Application
5. Protection

D 1668-73

D 1327-59 (R 1972)

D 450-71

D 449-73

D 127-56 (R 1970)

D 226-75

D 173-74

D 43-73

D 41-73

C 208-72

HH-I-526c

SS-C-153C

3. 'MATERIALS shall conform to the respective specifications and other requirements specified below. Materials
shall be delivered to the site in sealed containers bearing the manufacturer's original labels.

3.1 'Asphalt. ASTM D 449, Type B.

3.2 ' Asphalt Saturated Felt. ASTM D 226, Type I.

SECfION 4N

BITUMINOUS WATERPROOFING

Primer for Use with Asphalt in Dampproof
ing and Waterproofing

Creosote for Priming Coat with Coal-Tar
Pitch in Dampproofing and Waterproofing

Woven Cotton Fabrics Saturated with
Bituminous Substances for Use in
Waterproofing

Asphalt-Saturated Roofing Felt for Use in .
Membrane Waterproofing and Bui1t~Up

Roofings

Coal·Tar Saturated Roofing Felt for Use in
Waterproofing and in Constructing Built
Up Roofs

Asphalt for Damproofing and Waterproofing

Coal-Tar Pitch for Roofing, Damproofing
and Waterproofing

Woven Burlap Fabrics Saturated with
Bituminous Substances for Use in
Waterproofing

Woven Glass Fabrics Treated for Use in
Waterproofing and Roofing

2. GENERAL. Waterproofing shall be installed where indicated. Waterproofing may be either asphalt or coal-tar
and shall be applied when the ambient temperature is 40 degrees F or above. Materials shall be stored in an enclosed
area free from contact with soil, weather, and an area maintained at not less than 50 degrees F for at least 24 hours
before use. When waterproofing in an enclosed space, adequate ventilation shall be provided. Where pipes, conduit,
or other items pass through the areas to be waterproofed and where floor drains occur in such areas, the
waterproofing shall be installed after the flashing. .

1.1 ' Federal Specifications (Fed~ Spec.).

1. Applicable Publications
2. General
3. Materials

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. '



3.3 Coal-Tar Pitch. "ASTM D 450, Type B.

3.4 ' Coal-Tar Saturated Felt. 'ASTM D 227, 36-incMvidth.

3.5 'Flibric. ASTM D 173, ASTM D 1327, or ASTM DJ668.

3.6 ' Plastic Cement. 'Fed. 'Spec. SS-C-153, ~ Typelfo~asphalt, Type II for coal-tar pitch.

3.7 'Primer. 'For asphalt - ASTM D 41; for coal-tar pitch- ASTM D 43.

3.8 ' Insulation Board. "ASTM C 208, dass C, 1/2-inch thick, asphalt saturated or coated; Fed. Spec. HfH-526,
7jl6-inch thick,covered one side with an asphalt surfacing weighing not less than 4 ounces .per squllIe foot and facel:i
with asphalt-saturated kraft paper; or prefabricated membrane board 1/8-inch thick, consisting of asphalt-$aturate~

felt laminated under pressure to both sides of mineral filled asphalt core. ' •

4. 'APPLICATION.,

4.1 ' Inspection. . Surfaces to be waterproofed shall be examined carefully for defects or conditions that wiP
prevent a satisfactory application. Waterproofing work shall not start until corrections have been made. Particul~r
attention shall be given to the following. ,

. 4.1.1 ' Surfaces shall be free of holes, joints, cracks and projections which would puncture the membrane. Hole$,
joints and cracks shall be pointed flush with mortar and projections shall be cut off or ground smooth. ' .

4.1.2 . Sleeves, metal flashings, floor drains, reglets and wood nailers shall be properly installed.

4.1.3 ' Su;faces to be waterproofedshail be s~ooth and swept thoroughly to remove dust, foreign matter and loo~e
materials immediately before waterproofing is applied. Surfaces shall be thoroughly dry at time waterproofing is
applied. All surfacesshall,be inspected and approved before application of waterproofing. .

4.2 ' Priming. Surfaces to be waterproofed shall be coated uniformly with primer at the rate of not less than 0*
gallon per 100 square feet of surface. Primer shall be permitted to dry before bitumen is applied. Use ASTM D 411
for asphalt waterproofing and ASTM D 43 fOTcoal-tar pitch waterproofing. .

4.3 ' Membrane. Membrane shall be formed of either asphalt-saturated felt applied in solid moppings of hqt
asphalt or coal-tar pitch saturated Jelt applied in solid moppings of hot coal-tar pitch. The membrane shall be 5 pli~

and extent of membrane shall be ·asindicated. . '

4.4 'Application of Membrane. Asphalt shall not be heated above 450 degrees F, nor coal-tar aboVie
375 degrees Po Thermometers shall be used to 9heck the temperatures at the kettle during the heating process tp
insure maximum temperature is not exceeded. BitUmen shall be applied uniformly at the rate for each ply of not less
than 25 pounds per 100 square feet for asphalt and 30 pounds per 100 square feet for coal-tar pitch. Felt shall ~e
rolle? or p'ressed, fir-?11y into the hot bitumen to, eliminate air pockets, wn,:nkles 0,r, similar deficiencies. ,P!ie,s sha~ ~,Ie
applied shingle fashion and the felt shall be coated thoroughly. The entIre top surface shall then ,be glven a flIuH
mopping using not less than 70 pounds of pitch, or 60 pounds of asphalt for each 100 square feet of surface. .

4.5 Fabric Reinforcing. 'Reinforcing· consisting of 2 plies of fabric and moppings of bitumen shall be provid~
over the membrane at corners, angles, where the membrane passes through a wall, over construction joints, an~
points where the membrane may be subject to unusual stress. Where slabs abut walls, the first ply of reinforcing shaP
extend at least 6 inches on the slab and 8 inches on the wall. At vertical corners, the first ply extend at least 5 inches
to each side of the corner. The second ply shall lap the first ply by at least 2 inches. . .

4.6' Clamping Devices. At floor drains and elsewhere as indicated; membrane shall be extended into.clampiqg
device, set in a heavy coating of plastic cement, and clamp,ed securely. .

4.7 .. Flashing. . Flanges of flashing around penetrations lJ,ndprojectionsshaUbec()ated with primer lJ,nd permitte~
to dry. Flangesshallt>e stripped in with two fabric colla1'$extending 4a.nd 6. inches, respectively, beyondtlle,flangtjs
and set in plastic cement. Flashing thus installed shall be lappedandinopped intotheplies of the waterproofitigtp
assure a waterproof joint.

4.8 . Flood Test. Prior to concealment, waterproofing on floo1'$ oVer finished spaces shall be tested fdr
watertightness. Drains shall be plugged and floors shall be flooded with 3 inches of water. Water shall be permitteki
to stand for 24 hours. If water level changes, leaks shall be locate9 alld repaired, and membrane shall be retested. '!

5. 'PROTECTION. Waterproofmg against which backfill is to be placed shall be protectedbyasingletmckness df
insulation board. The insulaHon board shall be pressed into the final mopping while the mopping is still hot,. with
edges of boards brought into moderate contact and joints staggered. Where surfaced mineral-wood board is used, t~e
surfaced side shall face outward. Boards shall be carefully and. neatly fitted around pipes and projections and shan
cover the entire surface of the waterproofing. Membranes not covered with insulating fiberboards shall begive~ a
temporary protection to prevent injury to the membrane due to subsequent building operations. . ',.,

* * * * *
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b. An exposed face plus sufficient explorations (results of which are made available to the Government) to
demonstrate that an adequate quantity of stone is available to fullfill the contract requirements.

SECTION SD

STONE PROTECTION

Soundness of Aggregates by Use of
Sodium Sulfate or Magnesium Sulfate

Specific Gravity and Absorption of
Coarse Aggregate

Sieve or Screen Analysis of Fine and
Coarse Aggregates

Resistance to Abrasion of Small Size
Coarse Aggregate by Use of the Los
Angeles Machine

Resistance to A-brasion of Large Size Coarse
Aggregate by Use of the Los Angeles Machine

Substitute Ocean Water

4. Placement
S. Scales
6. Waybills and Delivery Tickets

Index

C 136-71

C 131-69

C 88-73

C 127-73

1. Applicable Publications
2. Materials
3. Foundation Preparation

C 53S-69
(R 1975)

D 1141-S2

2. MATERIALS.

2.1 Source and Material Approval. The Contractor shall make all arrangements, pay all royalties, and secure all
permits for the procurement, furnishing and transporting of materials. The source(s) from which the Contractor
proposes to obtain the material shall be selected and a sample submitted a minimum of 4S days in advance of the
time when the material will be required in the work. Stone from a proposed source where exploratory investigations
and compliance test reports or satisfactory service records are not available, will be tested by the Government for
quality compliance. The Government will test one sample at its expense. If the material fails the tests or if the
Contractor desires to utilize more than one source, additional testing will be accomplished by the Government for
the sum of $92S.00 for each sample tested. The costs of such tests will be deducted from payment due the
Contractor. All test samples (SOO pounds minimum) shall be representative of the rock source and shall be obtained
by the Contractor under the supervision ofthe Contracting Officer and delivered at the Contractor's expense to the
South Pacific Division Laboratory, U.S. Army Engineer Division, South Pacific, Sausalito, California. A list of
sources from which acceptable stone protection materials have been obtained is available for informational purposes
in the office of the District Engineer, Foundations and Materials Branch, 300 North Los Angeles Street, Los Angeles,
California. Sources listed may no longer be available due to depletion or may not be acceptable because of changes
in the material. The Contractor shall vary the quarrying, processing, loading and placing operations to secure the
type and quality of stone protection specified. If the stone being furnished by the Contractor does not fully meet all
the requirements of these pecifications, the Contractor shall furnish at no additional cost to the Government, other
stone meeting the requirements of these specifications. Approval of stone from a source shall not be construed as a
waiver of the right of the Government to require the Contractor to furnish stone which complies with these
specifications. Materials produced from localized areas, zones or strata will be rejected when such materials do not
comply with the specifications.

2.2 Quality Compliance. Test results and service records may be used to determine the acceptability of the stone
protection materials. In the event compliance test reports and/or service records are not available, the material shall
be subjected to the tests outlined in these specifications to determine its acceptability for use in the work. Before a
proposed new source of stone will be considered for sampling and testing, one of the following criteria must be met:

a. A sufficiently developed quarry operation to demonstrate that an adequate quantity of stone is available to
fulfill the contract requirements; or,

1. APPUCABLE PUBLICATIONS. The following American Society for Testing and Materials Standards of the
isslleslisted below, but referred to thereafter by basic designation only, form a part of this specification to the
extent indicated by the references thereto.

•

•



2.3 Quality Compliance Tests for Stone Protection. Stone shall meet the following test requirements.

2.5 Gradation.

2.5~1 General. All points on individual grading curves shall be between the boundarY limits as defined by smo()th
curves !:l:t:awn through specified grading limits plotted on a mechanical analysis diagram. The individual grading
curves shall not exhibit" abrupt changes in slope denoting skip grading or scalping of certain sizes~ Specified grading
of all material shall be met both at the source and as delivered to the project. In addition, material not meeting the
required grading due, to segregation or degradation during placement shall be rejected. If best results show that stone
does not meet the required grading, the hauling operation will be stopped immediately and willnotre~ume until
processing procedures are adjusted and a gradation test is completed showing gradation requirements are met. All
gradation tests shall be at the expense of the Contractor." "

2.5.2 Stone shall be reasonably well graded within the limits specified below:

In addition to the above tests, the stone shall be subjected to a petrographic and X-ray diffraction analysis. The
stone must not contain any swelJ,irig type clay (illite or montmorillonite). .

NOTE: (l): Test procedure wetting-and-drying tests. The initial step of the test is the careful examination of the:
entire sample and the selection of representative test specimens. The piece should be large enough to produce two
cut slabs, linch thick (±. 1/4 inch) with arninimum surface area of 30 square inches on one side. Two chunks
approJdmately three by four inches are also chosen. The slabs and chunks are carefully examined under a low-power
microscope and all visible surface features are noted and recorded. The specimens are then oven dried at 140 degrees:
F., for eight hours, cooled and weighed to the nearest tenth of a gram. The test specimens are photographed to show'
all surface features before tbe test. The chunks and slabs are then subjected to fifteen cycles of wetting and drying.
One slab and one chunk are soaked in fresh tap water, the other slab and chunk are soaked in salt water prepared in
accordance with ASTM D1141. Each cycle consists of soaking for sixteen hours at room temperature and then
drying in .an oven for eight hours at"140 degrees F. After each cycle the specimens are examined with the low-power,
microscope to check for O,pening or movement of fractures, flaking along edges, swelling of clays, softening or rock,
surface, heaving a! micaceous minc!rals, breakdown of matrix material and any other evidence, of weakness
developing in the rock. The cycle in which any of these actions occurs is recorded. After fifteen cycles, the slabs and
chunks are again carefully examined and all changes in the rocks are noted and recorded. The test specimens
together with all flakes or particles which come off during the test are oven dried, weighed and photographed.

NOTE: (2): The test shall be made on 50 particles each weighing 100 grams, ± 20 grams, in lieu of the gradation:
given in C 88.

'NOTE: "(3): Weakening and loss of individual surface particles is permissible unless bond of the surface grains softens"
alldcauses general disintegration of the surface material.

NOTE: '(4): Sandstones which have a loss greater than the specified liinit will be accepted iUhe Contractor
demonstrates that the rock has a satisfactory 'service record. . '.

2.4 "Gradation Sampling and Testing for Stone Protection. ,Test shall be performed by an approved testing
laboratory on samples selected by the, Contracting Officer. The Government reserves the right to perform check tests
and to" use the Contractor's sampling and testing facilities to make. the tests. Each sample shall" consist of not less
than five tons of materials and shall be selected at random from the production run. One gradation jestjsrequp-edat
the beginning of produCtion prior to delivery of stone to the project and a ininimum of one additional test for each
(10,000) tons of material placed. All sampling and gradation tests performed by the Contractor shall, be under the
supervision of the Contracting Officer.

Requirement

2.50 minimun
2.0% maXimum
No fracturing(3)
10% max~ loss(4)
50%max.loss ".

(by Weight)

100
60-100
25-50

0-35
0-15

50.2

Test Method

ASTM C 127
ASTM C 127
SPD Test Procedure( 1)
ASTM C88(2) "
ASTMC535

(Pounds)

175
75
35
20
10

Test

Specific Gravity (Bulk SSD) <

Absorption
Wetting & Drying
Sodium Sulfate
Abrasion Loss



3. FOUNDATION PREPARATION. Areas on which stone is to be placed shall be trimed and dressed to conform
to cross sections indicated or directed, within an allowable tolerance of plus or minus one inch from the theoretical
slope lines and grades. Where such areas are below the allowable minus tolerance limit they shall be brought to grade
by filling with earth similar to the adjacent material and well compacted, or by filling with approved material, and
no additional payment will be made' for any material thus required. Immediately prior to placing the stone, the
prepared base shall be inspected by the Contracting Officer and no material shall be placed thereon until that area
has been approved. .

4. PLACEMENT.

4.1 Stone shall be placed in a manner to produce a reasonably well graded mass with the minimum practicable
percentage of voids, and shall be constructed to the lines and grades indicated or directed. Stone shall be placed to
its full course thickness in one' operation and in a manner to avoid displacing the underlying material. Method of
placement shall be submitted to Contracting Officer for approval prior to commencement of placement operations.
The Contractor shall maintain the stone protection until accepted and any material displaced by any cause shall be
replaced at his expense to the lines and grades shown on the drawings. Self propelled equipment shall not be used on
the levee slopes and/or toe slopes. Hand placing, barring, or placing by crane will be required only to the extent
necessary to secure the results specified. Placing stone by dumping into chutes or by similar methods likely to cause
segregation wUl not be permitted. A tolerance of plus 3 inches and minus 0 inches from the indicated slope lines and
grades will be allowed in the. finished surface, except that either extreme of such tolerance shall not be continuous
over an area greater than 200 square feet.

5. SCALES shall be standard truck scales of the beam type. The scales shall be of sufficient size and capacity to
accommodate aU trucks used in hauling the material. Scales shall be tested, approved, and sealed by an inspector of
the State Inspection Bureau charged with scales inspection within the state in which the project is located. Scales
shall be calibrated and resealed as often as necessary to insure continuous accuracy. The necessary number of
standard weights for testing the scales shall be on hand at all times and, if an official inspection bureau of the state is
not available, the scales will be tested by the Contracting Officer.

6. WAYBILLS AND DELIVERY TICKETS. Copies of waybills or delivery tickets shall be submitted to the
Contracting Officer during the progress of the work. Before the final statement is allowed, the Contractor shall file
with the Contracting Officer certified waybills and/or certified delivery tickets for all stone actually used in the
construction covered by the contract. .

* * * * *
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1.3 American National Standards Insitute, Inc. (ANSI) Standard.

1.4 American Society for Testing and Materials (ASTM) Standards•

SECfION6A

MISCELLANEOUS METAL

Safety Requirements for Fixed Ladders

Metal, Expanded, Steel

Hardware, Builders'; Shelf and Miscellaneous

Coating Compound, Bituminous, Solvent; Coal
Tar Base

Screw,. Cap, Slotted and Hexagon Head

Bolt, Toggle: and Expansion Sleeve Screw

Grating, Metal, Bar Type (Floor; Except for
Naval Vessels)

Varnish: Asphalt

Structural Steel

Washers, Lock (Spring)

Screw, Machine: Slotted, Cross-Recessed or
Hexagon Head

Screw, Wood

Shield, Expansion; Nail Expansion; and Nail,
Drive Screw (Devices, Anchoring,. Masonry)

Gray Iron Casting;

Welded and Seamless Steel Pipe

8. Qualification of Welders
9. Anchorage

10. Access Doors and Acoess Panels
11. Handrails
12. Mirror Frames
13. Miscellaneous Plates and Shapes
14. Shop Painti-r-g

Index

6A-l

MIL-M-17194C
& Am-2

MlL-C-18480A
(DOCKS)
& Am-3

FF-~OOlllb
(GSA-FSS)

FF-8-85C
& Am-I

FF-8-92B
&Am~l

FF-8-l11D

FF-8-325
& Int. Am-3
(GSA-FSS)

FF-W-84a
& Am-2

RR-G-661C

FF-B-588C
& Am-}

TT-V-51F

A 36-75

A 48-74

A 53-73

AI4.3-74

1.2 ' Military Specifications.

1.1 " Federal Specifications.

1. Applicable Publications
! 9 General
3. Dissimilar Materials
4. Materials
5. Shop Drawin~

6. Samples
7. Workmanship

1. APPLICABLE PUBLICATIONS. "The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. '

•



6A-2

4.4.2 Powder-Driven Fasteners may be usedortly when approved in writing.

4.2 ' Anchon;.·

4.2.1 Expansion Shields. Federal Specification FF-8-325.

4.2.2 ' Toggle Bolts. Federal Specification FF-B-588.

4.3 ' Expanded metal shall conform to Military Specification MIL-M-17 194, type II, class 1 or class 2.

4.4 Fasteners.

4.4.1 ' Bolts and Nuts shall be suitable for use intended.
..

Zinc-Coating (Hot-Dip) on Assembled Steel
Products

Zinc-Coated Steel Wire Strand

Zinc (Hot-Galvanized) Coatings on Products
Fabricated from Rolled, Pressed, and
Forged Steel Shapes, Plates, Bars, and
Strip

Zinc-Coated (Galvanized) Wrought Iron Sheets

Steel Sheet, Zinc-Coated (Galvanized) by the
Hot-Dip Process, General Requirements

Qualification Procedure (Reprint April 1969)

Structural Welding Code

A 123-73

A 475-72a

A 525-73

B3.o-41

D1.1-72
& Errata, Oct 1972;
Rev 1-73 and 2-74
with Errata Jul 1974

A 163-66

A 386-73

1.5 American Welding Society (AWS) Standards~

2. 'GENERAL. The Contractor shall verify all measurements and shall take all field measurements necessary
before fabrication. Welding to or on structural steel shall be in accordance with the Structural Welding Code of the
American Welding Society. Items specified to be galvanized, when practicable and not indicated otherwise, shall be
hot-dip processed after fabrication. Galvanizing shall be in accordance with ASTM Specification A 123, A 163,
A 386, or A 525, as applicable. Exposed fastenings shall be compatibe materials, shall generally match in color and
finish, and shall harmonize with the material to which fastenings are applied. Materials and partsnec:essary to
complete each item, even though such work is not definitely shown or specified, shall be included. Miscellaneous
bolts and anchon;,supports, braces, and connections necessary for completion of the miscellaneous metalwork shall
be provided. The necessary rebates, lugs, and brackets shall be provided SO that the work can be assembled in a neat
and substantial manner. Holes for bolts and screws shall be drilled or punched. Poor matching of holes shall be cause
for rejection. Fastenings shall be concealed where practicable. Thickness of metal and details of assembly and
supports shall give ample strength and stiffness. Joints exposed to the weather shall be formed to exclude water.

3. 'DISSIMILAR MATERIALS. Where dissimilar metals are in contact, or where aluminum is in contact with
concrete, mortar, masonry, wet or pressure-treated wood, or absorptive materials subject to wetting, the surfaces
shall be protected with a coat of bituminous paint conforming to Military Specification MIL-C-18480 or to Federal
Specification TT-V-51, unless otherwise specified, to prevent galvanic or corrosive action. . .

4. 'MATERIALS shall conform to the requirements specified for the particular item; and where these reql,lirements
are not specified in detail, the materials shall be suitable for the intended usage of the item. The materials listed
below shall conform to the respective specifications and other requirements as designated below.

4.1 Aluminum. Unless otherwise specified, aluminum items shall be in standard mill finish. When anodic coatings
are specified hereinafter, the coatings shall Conform to The Aluminum Association Publication Standards for
Anodized Architectural Aluminum, with treatment to a coating thickness not less than that specified in The
Aluminum Association Publication Designation System for Aluminum Finishes for the protective and decorative
type finish (for items used in interior locations and architectural class I type finish for items used in exterior
locations). Items to be anodized shall receive a· polished-satin-finish pretreatment and a clear-lacquer overcoating .
conforming to the Standards for Anodized Architectural Aluminum. .



4.4.3 ' ,Screws~Federal Specification FF-S-85, FF-S-92, and FF-S-lll, as best suited for use intended

4.4.4 ' Washers. Federal Specification FF-W~84forlock washers. Flat washers shall be suitable for use intended.

4.5 ' Hardware. .'UnleSs otherwise specified, hardware provided as an integral part of miscellaneous metal items
shall conform to Federal SpecificatibnFF-H-Hl.

5. 'SHOP DRAWINGS, along with catalog cuts, templates, and erection and installation details, as appropriate, for
all miscellaneous metal items shall be submitted for approval in accordance with the SPECIAL PROVISIONS.
Submittals shall be complete in detail; shall indicate thiCkness, type, grade, class of metal,and dimensions; and shall
show construction details, reinforcement, anchorage, and installation with relation to the building ,construction. '

6. 'SAMPLES shall be full size, shall be taken from manufacturer's stock, and shall be complete as required for
installation in the structure. After approval, samples may be installed in the work, provided each sample is clearly
identified and its location recorded One sample of any item shall be submitted for approval upon request by the
Contracting Officer. .

7. WORKMANSHIP. Miscellaneous metalwork shall be well formed to shape and size, with sharp lines and angles
and true curves. Drilling and punching shall produce clean true lines and surfaces. Welding shall be continuous along
the entire area of contact except where tack welding is permitted Exposed connections of work in place shall not be
tack welded. Exposed welds shall be ground smooth. Exposed surfaces of work in place shall have a smooth finish,
and unless otherwise approved, exposed riveting shall be flush. Where tight fits are required, joints shall be milled to
a close fit. Corner joints shall be coped or mitered, well formed, and in true alinement. Work shall be accurately set
to established lines and elevations and securely fastened in place. Work shall be executed and finished in accordance
with approved drawings, cuts, details, and samples. '

8. 'QUAliFICATION OF WELDERS. Welding to or on structural steel or miscellaneous items of structural steel
such as lintels and ladders shall be performed by certified welders and qualified in accordance with procedures
covered in American Welding Society Standard B3.0 using procedures and materials and equipment of the type
required for the work.

9. ANCHORAGE shall be provided where necessary for fastening miscellaneous metal items securely in place.
Anchorage not otherwise specified or indicated shall include slotted inserts, expansion shields, and powder-driven
fasteners when approved for concrete; toggle bolts and through bolts for masonry; machine and carriage bolts for
steel; through bolts, lag bolts, and screws for wood. Slotted inserts shall be of types required to engage with the
anchors and shall be approved '

10. ACCESS DOORS AND ACCESS PANELS shall be flush type unless otherwise indicated Frames for access
doors shall be fabricated of not lighter than l6-gage steel with welded joints and anchorage for securing into
construction. Access doors shall be a minimum of 14 by 20 inches and of not lighter than 14-gage steel, with
stiffened edges and welded attachments. Access doors shall be hinged to frame and provided with a flush-face
turn-screw-operated latch. A removable access panel not less than 12 by 12 inches shall be installed directly below
each valve, flow indicator, damper, or air splitter that is located above the ceiling, other thail an acoustical ceiling,
and that would otherwise not be accessible. '

11. HANDRAILS.

11.1 Steel railings shall be of the type, size and shape indicated. Steel shall conform to ASTM A 500, or A 501 as
applicable and shall be hot dip galvanized

11.2 Welded Joints shall be finished flush and ground smooth. Railing splices shall be butted and reinforced by a
tight-fitting interior sleeve not less than 6 inches long.

11.3 ' Installation.

11.3.1 In Concrete. Posts shall be inserted into sleeves leveled, plumbed and alined The annular space between
pipe posts and sleeves shall be filled solid with quick-setting hydraulic cement.

12. MIRROR FRAMES for plate-glass mirrors larger than 18 by 30 inches shall be fabricated from extruded
aluminum with anodized fihish. Frames shall be provided with concealed fittings and tamperproof mountings.

13~ MISCELLANEOUS PLATES AND SHAPES for items that do not form a part of the structural steel
framework, such as lintels, sill angles, miscellaneous mountings, and frames, shall be provided to complete the work.
Miscellaneous plates and shapes shall conform to ASTM Specification A 36.

6A-3



14. SHoP PAINTING. unless otherwis.e specified, surfaces of ferrous met31, except galvanized surfaces, shall be
cleaned and shop coated with the manufacturer's' standard prptecti,ve coating;ltemstobetinishpaintedshall notbe
given a bituminous protective coating. Surfaces shall be cleaned with solvents to remove grease and oil and with
power wire-brushing orsandblasting to remove loose rust,loose mill scale,.and other foreign substances. SUrfaqes of
items embedded in concrete shall not be painted:. Bituminous primersllall conform tpI<:ederal Speqification.Tl'~V-51

or to Military Specification MIL-G:'18480. ' .

,*****
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Index

1.4 ' American Society for Testing and Materials (ASTM) Specifications.

Plain Washers

Structural Steel

Welded and Seamless Steel Pipe

High-Strength Low-Alloy Structural Steel

Carbon Steel Externally and Internally
Threaded Standard Fasteners

Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

Structural Welding Code

Paint, Zinc Yellow-Iron Oxide-Base
Ready-Mixed

Paint, Red-Lead-Base, Ready-Mixed

Primer Coating: Basic Lead Silko
Chromate, Ready Mixed

Primer, Paint, Zinc-Chr<~mate, Alkyd Type

4. Fabrication
5. Erection

A 36-75

A 53-75

A 242-75

A 307-74

Dl.1-75

A 500-74a

B27.2.1965

TT-P-86G

TT-P-6l5d
& Am-3

TT-P-645

TT-P-57b
& Am-I

1.5 ' American Welding Society (AWS) Publication.

SECfION 6B

STRUCTURAL STEEL

2. 'GENERAL. The AISC Specification for the Design, Fabrication & Erection of Structural Steel for Buildings
shall govern the work. Welding shall be in accordance with AWS Code D1.1

2.1 ' Shop Drawings shall be submitted for approval in accordance with the SPECIAL PROVISIONS. Drawings shall
include all shop and erection details, and members and connections for any portion of the structure not shown on
the contract drawings shall be detailed by the fabricator and indicated on the shop drawings. All welds shall be
indicated by standard welding symbols of the AWS. '

2.2 'Certification. 'Certified copies of mill test reports including names and locations of mills and shops, shall be
furnished for all structural steel in accordance with the SPECIAL PROVISIONS. .

1.2 ' American Institute of Steel Construction (AISC) Publication.

Specification for the Design; Fabrication & Erection of Structural Steel for 13uildings (Feb l2~ 1969)
With Commentary, Suppl. No.T(Nov 1, 1970), Suppl. No. 2 (Dec 8,1971), Suppl.No. 3'(Jun12, 1974).

. .

1.3 ' American National Standards Institute (ANSI) Standard.

1.1 ' Federal Specifications (Fed. Spec.). '

1. Applicable Publications
2. General
3. Materials

1. APPliCABLE PUBliCATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation 9nly, form a part of this specification to the extent i.ndicated by the. refere.nces
ili~~' .

•

•



2.3 : Responsibility for Errors. The Contractor shall be responsible for all errors of detailing, fabrication, and for '
the correct fitting of the structural members. '

2.4 : Qualification of Welders. 'Certification that each welder is qualified in accordance with AWS Code DI.l shall
be provided. Any welder shall be retested and recertified when the work of the welder creates a reasonable doubt as
to his proficiency. Tests, when required, shall be conducted at no additional expense to the Government.
Recertification of the welder shall be submitted only after the welder has taken and passed the required retest. ' :

2.5 ' Storage of Materials. 'Material shall be stored out of contact with the ground in such manner and location as
will minimize contamination and deterioration. '

3. 'MATERIALS shall conform to the respective specifications and other requirements specified below.

3.1 : Structural Steel ASTM Specification A 36.

3.2 ' Structural Tubing. ASTM Specification A 500.

3.3 : Steel Pipe. ASTM Specification A 53,Type S, grade B.

3.4 ' Paint-Fed. Spec. TT-P-57, typeI; TT-P-S6, type I or II; TT-P-6l5, type I, II, or V; orTT-}l.645.

3.5 ' Bolts, Nuts and Washers. '

3.5.1 ' Bolts and Nuts, Other Than Higlrstrength, ASTM Specification A 307, grade A.

3.5.2 : Plain Washers, Other Than Those in Contact with HiglrStrength Bolt Heads and Nuts. ANSI Standard
B27.2, type B. :

4. 'FABRICATION." 'Structural steelwork material shall be in accordance with the applicable provisions of the
AISC Specification. Fabrication and assembly shall be done in the shop to the greatest extent possible. Structural
steelwork, except surfaces of steel to be encased in concrete, and surfaces to be field welded, shall be prepared for
painting in accordance with the AISC Specification and primed with paint materials hereinbefore listed. '

5. 'ERECTION. The erection of structural steel shall be in accordance with the applicable provisions of the AISC
Specification. '

5.1 'Connections. Anchor bolts and other connections between the structural steel and foundations shall be
provided and shall be properly located and built into connecting work. .

5.2 ' Base Plates and Bearing Plates. ,'Column base plates for columns and bearing plates for beams,girders, and
similar members shall be provided. Base plates and bearing plates shall be provided with full bearing after the
supported members have been plumbed and properly positioned. Separate setting plates under column base plates
will not be permitted. The area under the plate shall be dry-packed solidly with bedding mortar as specified in
section: CONCRETE. ' "

5.3 : Field Priming. After erection, the field bolt heads and nuts, field welds, and any abrasions in the shop coat
shall be cleaned and primed with paint of the same quality as that used for the shop coat. '

* * * * *
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3. MATERIALS.

6C-I

High-Pressure Decorative LaminatesLD 3-1975

2. GENERAL. Work shall conform to AWl Manual of Architectural Woodwork. Grade, species, type of door and
drawer construction, top material, and finish shall be as indicated.

2.1 Shelves, where indicated, shall be adjustable.

2.2 . Laminated Plastic Work.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

1.1 Architectural Woodwork Institute (AWI), Publication.

Manual of Architectural Woodwork, 1968 Edition.

1.2 National Electrical Manufacturer's Association (NEMA), Standard.

SECTION 6C

CASEWORK

2.2.1 Tops shall have self edge. Back splash shall be square butt with end splash, height as shown. Color shall be
as indicated in color schedule on drawings.

3.1 Conventional Wood Casework as indicated on drawings. Exposed areas shall be select birch, counter tops
plastic, drawers and vertical stile plastic face, adjustable shelves plywood with hardwood edge band, finish shall be
transparent.

3.2 Plastic Covered Casework (no face frame construction) where shown. WIC grade custom, plastic shall be satin
finish, all exposed face, back and ends of cabinet including counter top shall be plastic.

4. HARDWARE FINISH. Hinges and pulls shall be provided with a US 26D finish.

5. SHOP DRAWINGS and catalog cuts shall be submitted to the Contracting Officer for approval in accordance
with the SPECIAL PROVISIONS. Drawings shall clearly indicate the complete layout of cabinets, accessories, and
pertinent details of construction, fabrication, and attachments. Materials shall not be delivered to the site prior to
the receipt of the approved shop drawings from the Contracting Officer.

6. SAMPLES to be submitted simultaneously with the shop drawings shall include:

Laminated Plastic: Manufacturer's standard chit.
Hinges, pulls and catches: One each.

7. PAINTING. At the option of the Contractor, cabinets may be factory finished or field finished in
conformance to requirements of section: PAINTING, GENERAL

8. INSTALLATION. Cabinets shall be installed level, plumb and true to line and shall be attached to the walls or
floors with devices as appropriate for type of construction. Counter tops, accessories, and hardware shall be installed
where indicated. Closer and filler strips and finish moldings shall be provided as required. Prior to final acceptance,
the Contractor shall aline all doors (flush type), adjust all hardware, and clean all finished surfaces.



60.1

1.2 American Society for Testing and Mat(;lrials (ASTM) Standards.

2.3.2 Reinforcing Wire. Minimum tensile strength of 80,000 pounds per square inch, zinc-coated for use with
zinc coated fabric.

Fencing, Wire and Post, Metal (and Gates,
Chain-Link Fabric, and Accessories)

Wire Rope and Strand

Solder Metal
Ready-Mixed Concrete

Index

3. Installatfon ofFence
4. Temporary Fence

SECTION6D

FENCES

RR-F-'I9IG/GEN.

RR~W-4IOC

B 32-70
C 94~74a

1. Applicable Publications
2. Materials

1.1 Federal Specifications.

2. MATERIALS shall conform to Fed. Spec. RR-F-19IG/GEN and other requirements specified below.

2.1 Chain-Link Fabric. Fed. Spec. RR-F-' 19 1, type 1,2 oz. coating Type V, dark green and shall be 9 gage wire
woven in a 2-im;h mesh.

2.3.3 Tie Wire. Aluminum alloy of 0.144-inch diameter for attaching fabric to top rail and to intermediate posts.
Preformed clips of 6-gage zinc-coated steel wire may be used for attaching fabric to intermediate posts.

2.3.4 Hog Rings. Aluminum wire of O.llO-inch diameter for attaching fabric to top and bottom reinforcing
wires.

1. APPLICABLE PUBLICATIONS. The following pUblicatioIls of the issues listed below, but referred to
thereafter by basic designation only, form a part of this, specification to the, extent indicated by the references
thereto.

2.2 Concrete. ASTM C 94, using 3/4-inch maximum size aggregate, and having minimum compres~ve strength of
3,000 p.s.i at 28 days. Grout sball consist of one part portland cement to 3 parts clean, well-graded sand and the
minimum amount of water to produce a workable mix.

2.3 Accessories for Chain-Link Fences. Fed. Spec. RR-F-191, zinc-coated, except as modified herein.

.2.3.1 Gates. Gate leaves more than 8 feet wide shall have either intermediate members and diagonal truss rods or
shall have tubular members as necessary to provide rigid construction, free from sag or twist. Gates less than 8 feet
wide shall have truss rods or intermediatebraces. Gate fabric shall be attached to the gate frame by method standard
with the manufacturer except that welding will not be permitted. Latches shall be arranged for padlocking so that
padlock will· be accessible from both sides of the gate regardless of the latching arrangement•• All gate hinges shall be
the non-removable bolt-pin type.

2.3.1.1 Sliding Gates shall be the type II, cantilever slide gate with frame sizes indicated. Gate accessories shall
include heavy duty pipe roller track, ball bearing V-groove rollers and solid rubber tired ball bearing wheels on latch
end of gate. Fabric height and wire gage shall match the adjacent fence materials. Bracing and other accessories shall
conform,to the requirements for type I and III swing gates.

2.3.1. 2 Rotc-Gates shall be the free standing turnstile, pedestrian traffic control type as indicated. Gate shall
automatically control one way traffic with a manual safety release. Gate shall be fabricated with welded steel
components and stainless steel foot guards. Welds shall be ground smooth. The gates shall be weatherproof and
finished with the manufacturer's standard corrosion resistant finish. The roto shaft bearings shall be ,roller or ball
type.

2.3.5 Post Braces and Truss Rods. For each gate, corner, pull, or end post. Truss rods shall be provided with
turnbuckles or other equivalent provisions for adjustment.

2.3.6 Post, Rails, and Braces. The posts, rails, and braces, shall be either round or H-Section; however, the same
type shall be used throughout the project.

2.4 Temporary Fence. The fabric may be new or used chain link fencing. The fabric shall have a width of not less
than 48 inches.
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3. INSTALLATION OF FENCE.

3.1 General. The fence shall be installed to the alinement indicated. Fence installation shall be in accordance
with the fence manufacturer's written installation instructions except as indicated and modified herein.

3.2 Excavation shall be of the, dimension&, incjicated except in bedrock. If bedrock is encountered before reaching
the required depth, the excavation shall be continued to the depth indicated or 18 inches int() the, bedrock~
whichever is less, and shall be a mimmum 'of 2 inches larger than the outside diameter of the post. Post hole shall be
cleared of loose material. Waste material shall be spreaclw:here directed. '

3.3 Post, Setting. Posts shall be', set pIurnband in alinement. Posts' sJUJ:ll be set in concrete bases of dimension~
indicated except where posts are set in preformed holes or in holes excavated in bedrock, Concrete shall b,
thoroughly compacted so as to be free of voids and finished in a dome. Braced pull posts shall be installed at fence
ends, intersections, each change in direction of 10 degrees or more horizontally, and at each grade change 0'
5 degrees or more. In addition, straight flInS between braced pull posts shall not exceed 500 feet. In bedrQCk and iljl
preformed holes, posts shall beset witha Il'linimum of 1 inch of grout around each post. Grout shall be thoroughl~

worked into the hole so as to be free of voids and finished in a dome. Concrete and grout shall be cured aminimu~
of 72 hours before any further work is done on the posts. '

3.4 Post Caps shall be installed as recommended by the manufacturer. Post caps shall be of t1).e design as required
to accommodate the top rail.

3.5 Top Rails. Top rail shall be installed before installing chain-link fabric and shall pass through intermediate
post caps. The top rail shall have expansion couplings spaced as indicated.

3.6 BottomReinforcing Wires shall be installed before. installing chain-lirik fabric and shall be pulled taut.
, , ,

3.7 Fabric shall be pulled taut and secured to the top rail and bottom wire close to both sides of each post and at
intervals of not more than, 24 inches on centers. ,Fabric shall be attached to the sides of the post awayfromJh¢
enclosed opening. Fabric shall be secured to braced pull posts using stretcher bars and ties or clips or by integrallt
weaving to integral fastening loops of ends, comer, pull, and gate posts for the full length of each post. Fabric shal~

be attached to line posts at not greater than 15 inches on center using ties or clips. Splices in fabric shall be made
with suitable splicing wire. Edges of fabric made bYfield tests shall be knuckled.

3.8 Gates shall be installed as indicated. Hinge bolts shall be installed in drilled holes in the gate posts. Bolts and
nuts shall be tack welded togate.post~.

3.9 ,Repair; Iri the event that any portion of galvanized items is~braded or otherwise damaged totheextennhat
the base metal is exposed, such damaged or ahraded portions shall be neatly covered with Grade 50Bsdldet
conforming to the requirements of ASTM B 32.

4. , TEMPORARY FENCE shall be installecl in locations required for safety and ContractQ~storagearea. Upo~
completion of the work, the fence materials shall become the property of the Contractor and shall beremovedfro~
the site~

*****
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1.3 American Association of State Highway and Transportation Officials (AASHTO) Publications.

SECfION8A

STORM:DRAINAGE SYSTEM

1. APPLI~ABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. .

Preformed ExpansionJoint Filler for
Concrete (Bituminous Type) .

Pellrlitic Malleable Iron Castings

Reinforced Concrete Culvert, Storm Drain
and Sewer Pipe

Air Content of Freshly Mixed Concrete by
the Pressure Method

Joints for Circular Concrete Sewer and
Culvert Pipe, Using Rubber Gaskets.

Asbestos-Cement Storm Drain Pipe

Mortar for Unit Masonry

Compression Joints for Vitrified Pipe'
and Fittings

Frames, Covers, Gratings, Steps, Sump and
Catch Basins, Manhole

Sealing Compound, Preformed Plastic, for
Expansion Joints and Pipe Joints

Test Method for Pavement Subgrade, Subbase,
and Base-Course Materials

8. Excavation and Trenching for Pipe
Culverts and Storm Drains and
Drainage Structures

9. Bedding
10. Placing Pipe
11. Backfilling
12. Hydrostatic Test on Watertight

Joints

Index

8A-l

M 33-70

C443-72A

C 663-73A

M 198~75I

A 220-76

C 76-75

C 270-73

C425~75

C 231-75

T 180-74

1. Applicable Publications
2. DeliverY,Storage,. and. Handlil}g

ofMaterials .
3. Submittals
4. Pipe for Culverts and Storm Drains
5. Drainage Struct~res .
6. Materials for Drainage Structures
7. Joints

MIL-STD-62lA
& Notices 1 & 2

RR-F-621

Joints for Circular Concrete Sewer and
CulvertPipe Using Flexible Watertight Gaskets

Moisture-Density Relations of Soils Using
a lOolb (4.5 kg) Rammer and an l8-in.
(457 mm) Drop

1.4 American Society for Testing and Materials (ASTM) Publications.

SS-S-210A
&Am~l

(GS,A-FSS)

1.2 Federal Standard (Fed. Std.).

1.2A Mv,itary Standard(~. Std.).

1.1 Feder¥Specifications (Fed. Spec.).

•
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3. SUBMITIALS.

5. DR.AINAGE STRUCTURES.

..

Vittified Clay Pipe, Extra Strength"
Standard Strength, and Perforated

Preformed Expansion Joint Fillers for
, Concrete Paving and Structural

Construction (Nonextruding and
Resilient Bituminous Types)' .

Preformed Sponge Rubber and Corle: Expansion
Joint Fillers for Concrete Paving and ", '
Structural Constru-qtion .

Rubber Rings forAsbestos-Cement PipeD 1869-66 (1972)

D 1752-67 (1973)

)) 1751-73

C70o-75

5.1 Manholes and Inlets. Construction shall be of reinforced concrete, complete with gratings where indi911ted

5.2 W~ls andfleadwalls. Construction shall be of reinforced concrete, plain concrete. masonry, or steel sheeting
as indicated.·

5.3 Flared End Sections. Sections shall be of a standard design with pipe manufacturer and manufactured of the •
same material as specified for the pipe.

6. MATERIALS FOR DRAINAGE STRUCTURES.

. ' ~

6.2 Mortar. Mortar for pipe joints. connections to other drainage structures, and brick or block construction
shall conform to ASTM C 270, Type M. except the maximum placement time shall be one hour. '

6.2.1 The quantity of water in the mixture shall be sufficient to produce a stiff workable mortar but in no case'
shall exceed 5 gallons of water per sack of cement. Water shall be clean and free of harmful acids, alkalies. and!
organic impurities. The mortar shall be used within 30 minutes after the ingredients are mixed with water., '

6.1 Concrete. Unless otherwise specified, concrete and reinforcedconcrete shall conform to the I'eq¢rements of
Class A concrete undeJ section: CONCRETE. The concrete mixture shall have air content by volume of COncrete,
based on measurements made immediately. after discharge from the mixer, of 5 to 7 percent when maximum size of,
coarse aggregate exceeds 1-1/2 inches. Air content shall be determined in accordance with ASTM C231. The
concrete coveting over steel reinforcing shall be not less than one inch thick for covers and not less than 1-1/2 inches;
thick for walls. and flooring. Concrete covering deposited directly against the ground shall have a thickness of at least'
3 inches between steel and ground. Expansion-joint filler material shall conform to ASTM D 1751, D 1752, or'
AASHTO M 33 or shall be resin impregnated fiberboard conforming to the physical requirements of ASTM D 1752.,

3.1 Manufacturers 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 these
recommendations shall be furnished to the Contracting Officer ptior to installation. Installation of the item will not
be allowed until the recommendations are received. Failure to furnish these recommendations can because for
rejection of the material. ' . '

4. PIPE FOR CULVERTS AND STOR.M DRAINS shall be as indicated and shall confonn to requireni~nt~for the
following pertinent types.

4.1 R~iniorced Concrete Pipe. ASTM C 76,Oass III, Type n cement.

4.2 Clay Pipe.,Oay Pipe shall be extra strength, as indicated, conforming to ASTM C 700.

4.3 Asbestos-Cement Pipe and Couplings. Type II conforming to ASTM C 663, Class m.

2. DELIVERY. STORAGE~AND HANDLING OF MATERIALS:

2.1 "Delivery and Storage. Materi1l1s delivered to site shall be inspected for damage. Unloaded andstore4,with the
minimum of handling. Do not store materials directly on the ground. Inside of pipes and fitting; shall be kept ftee of
dirt and debris.

2.2 }:Iandli~g. Materials ~all be handled in such a manner as to insure .delivery to the Hench iXt sound undamaged
condItIon. PIpe shall be carned to the trench not dragged. Gasket matenals and plastic materials that are not to be
installed immediately shall not be stoted in the direct sunlight.
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8. EXCAVATION AND TRENCHING FOR PIPE CULVERTS AND STORM DRAINS AND DRAINAGE
STRUcrURES. Excavation of trenches and backfilling for culverts and storm drains shall be in accordance with
the applicable portions of section: EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES
SYSTEMS.

8.1 Trenching. Width of trenches at any point below the top of the pipe shall be not greater than the outside
diameter of the pipe plus 8 inches to permit satisfactory jointing and the thorough tamping of the bedding material
under the around pipe. Sheeting and bracking where required shall be placed within the trench width as specified.
Care shall be taken not to overexcavate. Where trench widths are exceeded, redesign with a resultant increaSe in cost
of stronger pipe or special installation procedures shall be necessary. Cost of this redesign and increased COst of pipe
or installation shall be borne by the Contractor without additional cost to the Government.

/'

7. JOINTS.

7.1 For Concrete and Clay Pipe.

7.1.1 flexible Watertight Joints.
I

6.2.2 The inside of the joint shall be wiped <;:lea,n anQ finished smooth. In pipe toq small for a man to work inside,
wiping may be done by. dragging a suitable swab or long-handled brush through the pipe as work progresses. The
mortar bead on the outside shall be I?rotected from air apd sun with a proper covering unti~ satisfactorily cured.

6.3 Prefabricated Corrugated Metal Martholes. Man1).oleswithor without bituminous coating shall be ofthe type
and design of the manufacturer. Manholes shall be complete with frames and cover, or frames and gratings.

6.4 Frame and Gratings. Fabrication shall be from one or more of the material options presented in Fed. Spec.
RR-1'....62I. except the malleable cast iron option.shall conform to ASTM A 220, Grade 40010; or from reinforced
concrete conforming to the requirements of section: CONCRETE. Weight, shape, size, and waterway opening<; for
grates and curb inlets shall be as. indicated on the plans. Frames· and covers for curb inlets and. for areas not subject
to vehicular traffic or storage may be malleable iron if so indicated. Malleable-iron frames and covers shall conform
to ASTM A 220 and shall be of the weight, shape, and size indicated.

7.1.1.1 ,Materials and· Test Requirements. flexible watertight joints shall be made with rubbel"type gaskets for
concrete pipe and with factory-fabricated resilient materials for clay pipe. The design of joints and the physical
requirements for rubber-type gaskets shall conform to ASTM C 443 or AASHTO M 198. Factory-fabricated resilient
joints materials shall be, at the option of the Contractor,one of three types and of the materials and manufacture
conforming to ASTM C 425 •. Gaskets shall have not more than one factory-fabricated splice, except that two
factory-fabricated splices of the rubber gasket type are permitted if nominal diameter of pipe being gasketed exceeds
54 inches. Material conforming to Fed. Spec. SS-80210 is acceptable as an alternate to ASTM C 443 provided the
necessary installation instructions are furnished.

7.1.1.2 Watertight Joints. Watertight joints shall be tested and shall meet test requirements of paragraph
HYDROSTATIC TEST ON WATERTIGHT JOINTS. Certified copies of test results shall be delivered to the
Contracting Officer before gaskets or jointing materials are installed. Alternate types of watertight joint may be
furnished if specifically approved.

7.1.1.3 Installation. Gaskets and jointing materials shall be as recommended by the particular manufacturer in
regard to use of lubricants, cements, adhesives, and other special installation requirements. Surfaces to receive
lubricants, cements, or adhesives shall be clean and dry. Gaskets and jointing materials shall be affixed to the pipe
not more than 24 hours prior to the installation of the pipe, and shall be protected from the sun, blowing dust, and
other deleterious agents at all times. Gaskets and jointing materials shall be inspected before installing the pipe; any
loose or improperly affixed gaskets and jointing materials shall be removed and replaced. The pipe shall be alined
with the previously installed pipe, and the joint pulled together. If, while making the joint, the gasket or jointing
material becomes loose and can be seen through the exterior joint recess when joint is pulled up to within one inch
of closure. the pipe shall be removed and the joint remade. . .

7.2 For Asbestos-Cement Pipe.

7.2.1 Watertight Joints. Watertight joints shall be made with asbestos-cement sleeve-type couplings and rubber
sealing rings. The physical requirements for the rings shall conform to ASTM D 1869. The ring shall have not more
than one factory-fabricated splice. Watertight joints shall be tested and shall meet the test requirements of paragraph
HYDROSTATIC TEST ON WATERTIGHT JOINTS. Other types of watertight joint may be furnished if specifically
approved. Gaskets and jointing materials shall be installed according to the, recommendations of the pipe
manufacturer in regard to use of lubricants, and gaskets and jointing materials shall be clean and dry and protected
from the sun, blowing dust, and other deleterious agents at all times. If the gasket or joint material is not
satisfactorily installed, the pipe and coupling shall be removed and the joint remade.



8.2 Removal of Rock. Rock in .either ledge or boulder formatiOll. sh<J11 be replaced with seJected materials to
provide a compacted earth cushion havin& a thickness' bf1tween. unrem()ved roc~ and the pipe of at least 8 inches or
1/2-inc:h for each foot of fill over thetop of the pipe, w:bichever is greater,. but not more than 3/4 ~he nominal
diameter of the pipe. Where bell-and-spigotpipe is used, the cushion shall be maintained under the bell as well as
under thestraight portion of the pipe. Rock excavation shall be asspecified.anddefined in sectiqp: EXCAVATION,
TRENCHING, AND BACKFILLING FbR UTILITIES SYSTEMS. .

8.3 Rempval of Unstable Material. .Where. wet or otherwise unstable soil incapable of properly suppori:ing the
pipe, .asdetermined 1>Y the Contracting Officer, is encountered in bottom oftrench, such materillJ shall be removed
to depth required. and replaced to the proper grade with selected J;l1aterial, compacted as provided in paragraph
BACKFILLING. When re~oval of unstable material j~ due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water removal, or .other specified requirements, resu1ti~ material shall be .
excavated and replaced. .

9. B'EDDmG. The bedding surface for the pipe shall provide a firm foundation of uniform density throUgJ:1.out .
the entire length of the pipe. The pipe shall be bedded carefully in a soil foundation accurately shaped and rounded
to conform to the lowest 1/4 of the outside portion of circular pipe or to the lower curved por#9n of pipe arch for
the entire length of pipe or arch. When necessary, the bedding shall be tamped. Bell holes and depressions for joints
shall be only of such length, depth, and width as required for properly making the particular type joint.

, . 0.

10. PLACING. PIPE. Each pipe shall be carefully examined before being laid, and defective or!iamaged pi{'e shall
not be used. Pipelines .shall be laid to the grades and alinement indicated. Proper facilities s~,ll be provided for'
lowering sections of pipe into trenches. Lifting lugs in vertically elongated metal pipe shall be placed in the same
vertical plane as the mltior axis of the pipe. Under no circumstances shall pipe belaid in water, l!~d no pipe shall be
laid when trench conditions or weather are unsuitable f'Or such work. Diversion of drainage or dewatering oftrenches
during construction shall be provided as necessary. All pipe in place shall be inspected beforeblj.ckfilling,. and those
damaged during placement shall be removed and replaced at no additional cost to the Government.

10.1 Concrete and Clay and AsbestoS'Cement Pipe. Laying shall proceed upgrade with spigot ends of'
bell-and-spigot pipe .and tongue ends of tongue-and-groove pipe pointing in the direction of the flow. '
Asbestos-cement pipe and couplings are frangible; therefore, additional care should be used in handling these items.

10.2 'Circular Concrete Pipe with Elliptical Reinforcing. Placement shall be so that reference lines designatingtop
of pipes will be not more than 5 degrees from the vertical plane through the longitudinal axis of the pipe. In all
backfilling operations care shall be taken to prevent damage to or misalinement of the pipe.

11. BACKFILLING.

11.1 Backfllling Pipe in Trenches. After the bedding has been prepared and the pipe installed, selec.ted material
from excavation or borrow, at a moisture content thatwill facilitiate compaction, shall be placed alongboth sides pf
pipe in layers not exceeding 6 inches in compacted depth. The'backfill shall be brougJ:1.t up evenly on both. sides of
pipe forthe ful1length of pipe. Car;; shall be taken to insure thorougJ:1. compaction of the fill underthe haunches of
the pipe. Each layer shall be thoroughly compacted with mech~mical tainpers or rammers. This method of filling and
compacting shall continue until the fill has reached an elevation of at least 12 inches above the top of the pipe. The
remainder of the trench shall be backfilled and compacted by spreading and rolling or compacted by mechanical .
rammers or tampers in layers not exceeding 18 inches. Tests for density will be made as necessary to insure;
conformance to the compaction requirements specified in "Compaction" below. Where it is necessary in the opinion •
of the Contracting Officer, any sheeting and/or portions of bracing used shall be left in place, andthecontractwill
be adJusted accordingly. Untreated sheeting shall not be left in place beneath structures or pavements.

11.2 Backf1lling Pipe in Fill Sections.. For pipe placed in fill sections, backfill material and the placement and
compaction procedures shall be as specified above and in "Compaction" below. The fill material shall be uniformly
spread in layers longitudinally on both sides of pipe, not exceeding 6 inches in compacted depth, and shall be
compacted by rolling parallel with pipe or by mechanical tamping or ramming. Prior to commencing normal filling
operations, the crown width of the fill at a height of 12 inches above the top of the pipe shall extend a distance of
notIess than twice the, outside pipe diameter on each sideof the pipe of12 feet, whichever is less. After the .backfill
has reached at least 12 inches above the top of the pipe, the remainder of the fill shall be placed and thorougJ:1.ly
compacted inlayers not exceeding 18 inches.

11.3 Movement or"Construction Machinery. In compacting by rolling or operating heavy equipment parallel with
the pipe, displacement of or injury to the pipe shall be avoided. Movement of construction machinery over a culvert ,
or st011ll dririn at any stage of the construction shall be. at the Contractor's risk. Any pipe damaged thereby shall be .
repair.ed or replaced at the .expense of the Contractor. .

11.4 . Compaction. Cohesionless materials include gravels, gravel-sand mixtures, sands, and gravelly sands.
Cohesive materials include clayey and silty gravels, gravel-silt mixtures, clayey and silty sands, sand-clay mixtures,
clays,silts, and very fine sands. When results of compaction tests for moisture-density relations are recorded on
graphs, cohesionless soils will show straight lines or reverse-shaped moisture-density curves, and cohesive soils will
show 'normal moisture-density curves. .

8A-4
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11.4.1 Minimum Density. Backfill over and around pipe and backfill around and adjacent to drainage structures
shall be compacted at the approved moisture content to the following applicable minimum density(ies) which will be
determined as specified below. in "Determination of Density."

11.4.1.1 Under airfield and heliport pavements, paved roads, streets, parking areas, and similar-use pavements
including adj acent shoulder areas, the density shall be not less than 90 percent of maximum density for cohesive
material and 95 percent of maximum density for cohesionless material, up to the elevation where requirements for
pavement subgrade materials and compaction shall control.

11.4.1.2 Under unpaved or turfed traffic areas, 90 percent of maximum density for cohesive material and
95 percent of maximum density for cohesionless material.

11.4.1.3 Under nontraffic areas; density shall be not less than that of surrounding material.

11.4.2 Determination of Density. Testing shall be the responsibility of the Contractor and performed at no
additional cost to the Government. Testing shall be performed by an approved commercial testing laboratory or by
the Contractor subject to approval. Tests shall be performed in sufficient number to insure that specified density is
being obtained. Laboratory tests for moistur~density relations shall be made in accordance with AASHTO T 180,
except that mechanical tampers may be used provided the results are correlated with those obtained with the
specified hand tamper. Field density tests shall be performed in accordance with MIL-STD-621, Test Method 106.

12. HYDROSTATIC TEST ON WATERTIGHT JOINTS. A hydrostatic test shall be made on the watertight joint
types proposed. Only one sample joint of each type needs testing; however, if the sample joint fails because of faulty
workmanship, an additional sample joint may be tested. During the test period, the joint shall be protected from
high temperatures that might soften or adversely affect .the jointing materials. The possibility that some water maY
be absorbed by concrete pipes during this test will be considered.before rejecting any rubber seals proposed. No
allowance will be made for leakage in the seams of corrugated metal pipe. Performance requirements for joints in
reinforced and nonreinforced concrete pipe shall conform to ASTM C 443 or AASHTO M 198 and test requirements
for joints in clay pipe shall conform to ASTM C 425, except that tests for either abovementioned requirement shall
be performed at an internal hydrostatic pressure of 10 psi for a 24~hour period. For asbestos-cement with annular
joints in straight alinement, watertight joints shall be required to withstand an internal hydrostatic pressure of 10 psi
without visible leakage over a 24-hour period. Upon completion of the test for asbestos-cement pipe with annular
joints in straight alinement, the test sections shall be deflected from alinement by an angle whose tangent is 1/2 inch
divided by the pipe diameter in inches. Joints shall be required to withstand an internal hydrostatic pressure of
10 psi without visible leakage for 24 hours. Upon completion of the test and for installations in which differential
settlement may be expected, the distance between the coupled pipe ends shall be increased at least 2 inches (by
loosening the longitudinal tie rods holding the test joint and reapplying pressure). Without further adjustment of the
band and gasket, the opened joint shall then be retested and required to withstand additionally internal hydrostatic
pressure equivalent to 5 feet of head without visible leakage over a 24 hour period.

* * * * *
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STANDARD DETAIL 263
CITY OF PHOENIX

PUBLIC WORKS DEPARTMENT

DIVISION OF ENGINEERING

STORM DRAIN MANHOLE BASE NQ It 48It DIA. PIPE a UNDER

APPROVED: ~c:~ %/~ Co
CITY ENGINEER ~ATE

GROUT ALl. AROUND

I I
I I
I I
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SECTION A-A

HOTES:

ALl. CONCRETE Cl.ASS 'A'.
MATCH SPRING LINES OF PIPES ENTERING
M.H. UNLESS OTHERWISE NOTED.

CUT PIPES TO ALLOW SETTING OF 4' OIA.
CYLINDRICAL FORM FROM 6" ABOVE
MAIN UNf PIPE TO SPRING LINE. CUT PIPE
2" LARGER THAN FORM TO Al.LOW Z"CONC.
OVER ENDS OF ALL CUT PIPE. INVERT AND
8A$E OF M.H. TO BE POURED AND INVERT
TO BE SHAPED BY HAND TO MAKE SMOOTH

. TRANSITI~N. FINISli WITH RUBBER FLOAT.

C9iTER ilK. Ott PlPEJOIHT WHERE P1~ CHIlHGES
SIZE, LEAVE GAP. 12" MIH•• 24" MAX.

I"':! 1I leit ....

2#5 BARS TOP AHD BOTTOM WHIN PIP!
ENTERS alCI Ot' kH.

2**' BAftS ."o.e. TOP AND BOTTOM
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TOP AND BOTTOM

6'-0"
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SECflON9A

AGGREGATE BASE (ARIZONA)

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. '

1.1 ' American Society for Testing and Materials (ASTM) Publications.

Resistance to Abrasion of Small Size Coarse
Aggregate by Use of the Los Angeles
Machine

Sieve or Screen Analysis of Fine and
Coarse Aggregates

Materials Finer than No. 200 (75-m)
Sieve in Mineral Aggregates by Washing

Specific Gravity and Absorption of
Coarse Aggregate

Specific Gravity and Absorption of Fine
Aggregate

Sampling Aggregates

Particle-Size Analysis of Soils

Liquid Limit of Soils
Plastic Limit and Plasticity Index of Soils

Density of Soil In Place by the
Sand-Cone MethOd

Moisture-Density Relations of SolIs,
Using lo-lb. (4.5-kg) Rammer and
l8-in. (457-mm) Drop

Sieves for Testing Purposes

9. Mixing and Placing Materials
10. layer Thickness
11. Compaction
12. Edges of Base Course
13. Smoothness Test
14. Thickness Control
15. Maintenance
16. Waybills and Delivery Tickets

Index

C 117-69

C 127-73

C 128-73

C 136-76

C 131-76

D 75-71

D 422-63

D 423-66(R 1972)
D 424-59(R 1971)

D 1556-64 (1974)

E 11-61

D 1557-70

1. Applicable Publications
2. Materials
3. Sampling and Testing
4. Equipment
5. Operation of Pits or Quarries
6. Weather Limitations
7. Preparation of Underlying Surface
8. Grade Control

2. 'MATERIALS. Aggregates shall consist of crushed stone or slag, crushed gravel, angular sand, soil, or other
sound, durable, approved materials processed and blended or naturally combined. Aggregates shall be durable and
sound, free from lumps and balls of clay, organic matter, objectionable coatings, and other foreign material It shall
be the responsibility of the Contractor to obtain materials that will meet the requirements specified herein and that
can be constructed to meet the grade and smoothness requirements specified herein after all compaction
requirements have been completed. The material retained on a No.4' sieve shall be known as coarse aggregate, and
the material passing the No.4 'sieve shall be known as binder material .

2.1 " Coarse Aggregate conforming to the requirements specified above shall have a percentage of wear not to
exceed 50 percent after 500 revolutions. Slag shall be an air-cooled blast-furnace product having a dry weight of not
less than 65 pounds per cubic foot. Cbarse aggregate shall consist of angular fragments reasonably uniform in density
and quality. The amount of flat and elongated particles shall not exceed 30 percent. A flat particle is one having a
ratio of width to thickness greater than 3, and an elongated particle is one having a ratio of length to width greater
than 3. . .
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tThe values are based on aggregates of uniform specific gravity, and the percentageS passing the various sieves are'
subject to appropriate correction by the Contracting Officer when aggregates of varying specific gravities are used. '

3. 'SAMPLING AND TESTING shall be by and at the expense of the Contractor.

3.1 ' Samples shall be the size required and shall be taken by the Contractor. Copies of test results shall be
submitted for approval 30 days prior to starting the work, and thereafter at regular intervals during production as
specified hereinafter. These samples shall be obtained at the source, from test pits, borings, trucks, stockpiles, or
from other designated locations. Samples for material gradation, liquid-limit determination, and plasticity-index tests
shall be taken in conformance with ASTM D 75. After the material has been placed and compacted, samples for
density tests shall be taken as specified in ASTM D 1556, and additional samples for gradation, liquid-limit, and
plasticity-index tests shall be taken by an appropriate method. Where deemed necessary, the sampling will be
supervised by the Contracting Officer. The Contractor shall arrange his work so that sampling and testing may be
performed without interruption. '

100
90-100
45-75

2-9

Percentage by Weight Passing
Square-Mesh Sievet

Sieve Designation

1 inch·
3/4 inch
1/4 inch
No. 200

2.1.1 ' Coarse aggregate retained on each sieve specified shall contain at least 50 percent by weight of crushed pieces
having two or more freshly fractured faces with the area of each face being at least equal to 75 percent of the;
smallest midsectional area of the piece. When two fractures are adjacent, the angle between the planes of the·
fractures must be at least 30 degrees to count as two fractured faces. .

2.2,' Binder Material shall consist of screenings, angular sand, soil, or other finely divided mineral matter processed
or naturally combined with the coarse aggregate. Liquid-limit and-plasticity-index requirements stated herein shall
apply to any component that is blended to meet the required gradation and shall also apply to the completed. coUrse.
The portion of any component or of the completed course passing the No. 40 sieve shall be either nonplastic or shall
have a liquid limit not greater than 25 and a plasticity index not greater than 5. .

2.3 ' Gradation requirements specified herein shall apply to the completed base course, and it s:hall be the ,
responsibility of the Contractor to obtain materials that will meet the gradation requirements after mixing; placing,
compacting, and other operations. The aggregates shall have a maximum size of one inch and shall be continuously
graded within the limits specified below:

3.2 ' Tests.

3.2.1 ' Aggregate Gradation. Aggregate gradation shall be determined in accordance with ASTM C 117, C 127,
C 128, C 136, and D 422. Sieves shall conform to ASTM Ell.

3.2.2 ' Liquid Limit shall be determined in accordance with ASTM D 423.

3.2.3 ' Plasticity Index shall be determined in accordance with ASTM D 424.

3.2.4 ' Wear Test shall be made in conformance with ASTM C 131.

3.2.5 ' Field-In Place Density shall be determined in accordance with ASTM D 1556. Moisture-density relations shall
be established in the laboratory in accordance with ASTM D 1557, method D.

3.3 ' Testing Frequency. 'Results oftests to determine particle shape, presence of objectionale coatings and foreign
matter, percentage of wear, fracture count, gradation, liquid-limit,plasticity-index,specific gravity, and other.
specification requirements for determination of the acceptability of the source shall be submitted for approval at
least 7 days prior to starting ofmanufacture of the base course material. Production testing for material gradation,
liquid limit, and plasticity index shall be performed at regular intervals with at least one test being made for each
500 cubic yards or fraction thereof, of material produced and results shilll be submitted on a daily basis. Deviations
from specification requirements shall be corrected immediately upon discovery. After the material has been placed
and compacted, one field density test for each 1,000 square yards or fraction thereof of finished base course and one
additional gradation, liquid-limit, and plasticity index test for each 3,000 square yards of base course or fraction
thereof shall be performed. Maximum-density moisture relations shall be established for each 1,000 square yards of
base course material. The location of the after-placement tests shall be as directed. One copy of density data (less
dry weight determinations) shall be provided on the day each testis taken. The completed test report shall be
provided with the Contractor Quality Control Report on the following work day. Results of all tests made shall be
submitted for approval on a daily basis and subsequent paving operations shall not commence until final approval
has been obtained. Failure of any test shall be reported verbally, by the most expeditious means and followed
promptly by written report. Contractor field operations shall immediately reflect corrective measures. For every
failing test, retesting after completion of corrective measures have been taken will be required. .
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3.4 ' Approval of Material The source oHhe, materialshaIr be selected 30 gays in advance ofthe time materials
, will be'requi,red'jnthework. Tentative approval of the preliminary reports submitted by the,. Contractor and the
source' will be b~ed of} an inspection by the Contracting, Officer. Tentative approval of t:\1e materials will be based
on test samples'as specified herein. Final approval of both the source and thematerialsw:Ul be based O,n specified
tests performed on ~amples taken from the completed and compacted base course. ' '

4. 'EQUIPMENT. All plant, equipment, and tools used in' the performance ofthe work covered ,bythis,section
will be subject tci approval by the Contracting Officer before the ,work is started and shall be ,maintained in
satisfactory working condition at all times. The equipment shall be adequate and have the cap!lbilityofproducing
the required compaction, meeting grade controls, thickness controls, and smoothness requirements asset forth
herein and within the specified time limits. ' ,-

5. 'OPERATION OF PITS OR QUARRIES. All work involved in clearing, stripping, and excavatingiJ!.opening or
operation of pits or quarries shall be performed by the Contractor. Pits or quarries shall be opened to expose vertical
faces of deposit to depths suitable for working, Materials excavated from pits shall be obtained.in successive vertical
cuts extenditig through all exposed strata. All pockets qr strata of UIisuitable materials oV.lfrlying or occurring within
the. deposit shall be wasted as directed. The methods,of operating pits or quarries and the processing and blending of
the material may be changed or modified by the Contracting Officer when necessary toobtain m!lt~rial conforming
to the specified requirements. Quarries shall be conditioned in agreement with the local laws or authorities. .

6. WEATHER liMITATIONS. Aggregate base courses shall be constructed when the atmospheric temperature is
above 35 degrees F. When the temperature falls 'below 35 degrees F., the Contractor shall protect all areas of the
completed aggregate base course, by approved methods, against any detrimental effects of freezing, Areas of
completed· aggregate base course damaged by freezing, rainfall, or other weather conditions shall be corrected to
meet specified requirements. '

7. 'PREPARATION OF UNDERLYING SURFACE. 'Prior to constructing the aggregate base course, the
previously constructed subgrade shall be cleaned of all foreign substances. The surface of the subgrade shall be
inspected by the Contractor for adequate compaction and surface tolerances. The subgrade shall conform to section:
EARTHWORK. Ruts or soft, yielding spots that may appear in the subgrade areas having inadequate compaction,
and deviations of the surface from the requirements set forth therein shall be corrected to line and grade and to all
specification requirements. The finished sUbgrade shall not be disturbed by traffic or other operations and shall be
maintained by the Contractor in a satisfactory condition until the base course is placed. '

8. 'GRADE CONTROL, During construction the lines and grades including crown and cross slope indicated for
the aggregate base course shall be maintained by means of line and grade stakes placed by the Contractor at the
worksite inaccordance with SPECIAL PROVISIONS of these specifications. '

9. 'MIXING AND PLACING MATERIALS. The materials shall be mixed by the stationary-plant, traveling-plant
or road-mix method and placed in such a manner as to obtain uniformity of the aggregate base courslf material and
at a uniform optimum moisture content for compaction. The Contractor shall make such adjustments in mixing or
placing procedures or in equipment as may be directed to obtain the true grades, to minimize segregation and
degradation, to reduce to accelerate loss or increase of water, and to insure a satisfactory aggregate base course
meeting all the requi11ements of this specification. '

10. LAYER THICKNESS. The compacted thickness of the aggregate base course shall be as indicated. When a
compacted layer of 6 inches is indicated, the material may be placed in a single layer. When a compacted layer
thickness of more than 6 inches is indicated, the material shall be placed in two layers of approximately equal
thickness. '

11. 'COMPACTION. 'Each layer of the aggregate base course (including shoulders) shall be compacted with
approved compaction equipment. Water content shall be maintained at optimum or at the percentage specified
during compaction. In places not accessible to the rollers, the mixture shall be compacted with mechanical tampers.
Compaction shall continue until each layer through the full depth is compacted to at least 100 percent of maximum
density. The Contractor shall make such adjustments in rolling or finishing procedures as may be required to obtain
tIue grades, to minimize segregation and degradation, to reduce or accelerate loss or gain of water, and to insure a
satisfactory aggregate base course. Unsatisfactory materials shall be reworked to produce a satisfactory materiaL '

12. EDGES OF BASE COURSE. Where the course is not placed between curbs or similar construction, approved
material shall be placed along the edges of the aggregate base course in such quantities as will compact to the
thickness of the course being considered, or, when the course is being constructed in two layers, to the thickness of
each layer of the course. Allow in each operation at least a I-foot width of the shoulder to be rolled and compacted
simwtaneously with the rolling and compacting of each layer of the base course, as directed. .

13. SMOOTHNESS TEST. The surface of each layer shall not show any deviations in excess of 3/8 inch when
tested with either a 10- or 12-foot straightedge applied both parallel with and at right angles to the centerline of the
paved area. Deviations exceeding this amount shall be corrected by removing material and replacing with new
material, or by reworking existing material and compacting, as directed.

9A-3



;
;

14. TmCKNESS CONTROL The completed thicknesses of the base course shall be within 1/4 inch, plusori
miilUs, of the thickness indicated. Thiclcness. test shall b.e made and recorded by the Contractor. The thickness of the!
base course shall be measured atintervals insuchmanner that there willbe a thickneSs measurement for at}east each!
500 square yards of base course, The thicknessmeasureinent shall be made by test holes at least 3. inches in diameter!
through the base course. Where the measured thickness •of the base course is more than 1/4 inch deficient in!
t~ckness, the co.ntracto.r,. at no.addi!ionalexpense toth~ Go.ve~me.nt, shall correct such areas. br SCarifying,add.ingll
nuxtureof proper gradatton, reblading, and recompactmg, as directed. Where. the measured thickness of the base
course is more than 1/4 inch thicket than that indicated, it shllli be considered as conforming with the specified!
thickness requirements plus 1/2 inch. The average job thickness shallbe the average of the job measurements!

. determined as specified above, but shllli be withiil 1/4 inch of the thickness indicated. ' .

15. MAINTENANCE. The Contractor shall maintain the aggregate base course in a satisfactory condition untili
the completed work is accepted.' ,

16•. WAYBILts AND DEUVERY TICKETS. Copies of waybills or delivery tickets shall be attached to the Daily:
Contractor Quality Control Report for the day of delivery. Refore the final statement is allowed, the Contractori
shllli file with the Contracting Officer waybills and/or certified delivery tickets for all aggregates actually used in thei
construction covered by the contract. .

* * * * *
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Paint, Varnish, Lacquer, and
Related Materials; Methods of Inspection,
Sampling, and Testing

Colors

Water-Repellent, Colorless Silicone
Resin Base

Enamel, Alkyd, Gloss (For Exterior and
Interior Surfaces)

Enamel, Odorless, Alkyd, Interior,
High Gloss, White and Light Tints

Enamel, Alkyd, Gloss, Tints and
White (For Interior Use)

Enamel: Interior Semigloss,
. Tints and White

Enamel, Odorless, Alkyd, Interior,
Semigloss, White and Tints

Enamel, Interior, Undercoat, Tints
and White

Enamel, Odorless, Alkyd, Interior-Undercoat,
Flat, Tints and Whites

Filler, Block, Solvent-Thinned, for Porous
Surfaces (Concrete Block, Cinder Block,
Stucco, Etc.)

Paint, Latex-Base, Interior, Flat,
White and Tints

Paint, Alkyd, Odorless, Interior,
Flat, White and Tints

Paint, Zinc Yellow-Iron Oxide-Base,
Ready-Mixed

Paint, Red-Lead-Base, Ready-Mixed
Paint, Oil: Chalk-Resistant,

Lead-Free, Exterior Ready-Mixed
White and Tints

Primer Coating: Basic Lead Silico
Chromate, Ready Mixed

Primer Coating; Zinc Dust-Zinc
Oxide (For Galvanized Surfaces)

Primer, Paint, Zinc-Chromate,
Alkyd Type

Primer Coating, Latex Base, Interior,
White (For Gypsum Wallboard)

Sealer Surface: Pigmented Oil, for
Phister and Wallboard

Stain, Oil; Semi-Transparant,
Wood, Exterior

Stain; Oil Type, Wood, Interior

Varnish, Oil, Low Sheen, Brush or Spray
Application

6. Paint Application
7. Painting Schedule
8. Surface Not Requiring Painting
9. Cleaning

Index
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SECTION 9B

PAINTING, GENERAL

1. Applicable Publications
2. General
3. Materials
4. Quality Assurance Provisions
5. Cleaning, Preparation, and Pretreatment

of Surfaces

1. APPLICABLE PUBUCATIONS. The following publications of the issues below, but referred to thereafter by
basic designation only, form a part of this specification to the extent indicated by the references thereto..

1.1 Federal Specifications (Fed. Spec.).

SS-W-llOC

TT-E-489F
& Int Am-l

TT-E-505a & Am-3

TT-E-506J

TT-E-508b & Am-4

TT-E-509b & Am-2

TT-E-543a
& Am-1

TT-E-545B

TT-F-1098D

TT-P-29J

TT-P-30d

TT-P-57b
& Am-l

TT-P-86G
TT~P-I05a

& Am-1

TT-P-615d
& Am-2

TT-P-641G

TT-P-645

TT-P~50C

TT-S-179B

TT-S-708a
& Am-1

TT-S-711b
& Am-2

TT-V-85C

1.2 Federal Standards.

No. 141a& Change Notices
1,2,3,&4

No. 595a & Change Notices
1,2,3, & 4
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2. GENERAL. The term "paint," as used herein, includes enamels, paints, stains, varnishes, sealers, and other
coatings, whether used as prime, intermediate, or finish coats.

3.1 Exterior Oil Paint shall conform to the following Federal or Military Specifications.

3.1.1 For Exposures Not Requiring Fume Resistance.

Sealer, Surface; for Knots
Primer (Wash), Pretreatment, Blue

(Formula No. 117-B for Metals)
Primer Coating, Zinc "Dust Pigmented,

for Steel Surfaces
Paint, Oil, Alkyd, Exterior,

White and Light Tints

Commercial Blast Cleaning

Near·White Blast Cleaning

MIL-S-12935D
MIL-P-15328C
& Am-l

MIL-P-2691SA
(USAF) & Am-l

MIL-P-52324
(MO)

SSPC-SP 6-63

SSPC-SP ID-63T

1.3 Military Specifications.

1.4 Steel Structures Painting Council (SSPC) Specifications.

3. MATERIALS. Paints shall be in sealed containers that plainly show the designated name, formula or
specification number, ·batch number, color, quantity involved, date of manufacture, manufacturer's formulation
number, manufacturer's directions, and name of manufacturer, all of which shall be plainly legible at the time of use.
Pigmented paints shall be furnished in containers not larger than 5 gallons. Materials shall conform to the
specifications shown in the painting schedule herein and to the requirements hereinafter specified. Contractor
inspection responsibility shall be as specified in paragraph titled QUALITY ASSURANCE PROVISIONS. When the
required quantity of a material of a particular color is 25 gallons or less, a proprietary brand of material similar in
intended usage and color to that specified may be proposed, and the responsibility of the Contractor for inspection,
as specified above, may be waived.

White: TT-P-I05; or MIL-P-52324, class (1) (2)
Light tints: TT-P-l OS; or MIL-P-52324, class 2.

3.2 Ferrous-Metal Primer shall conform to Federal Specification TT-P-57, type I; TT-P-86, type I orIl; TT-P-615,
tYpe I, n, or V; or TT-P-645.

3.3 Fungicide. Th~ material specified for the first coat and each subsequent coat, applied to cotton, canvas, or
other fabric, shall contain a fungicide that will not adversely affect the color, texture, or durability of the coating.
The fungicidal agent shall be incorporated into the paint by the manufacturer in a quantitY so that the paint will
meet the fungus resistance test specified in Federal Specification TT-P-19.

3.4 Vinyl-Type Wash Coat shall conform to Military Specification MIL-P-15328.

3.5 Zinc-Dust-Containing Paint shall conform to Federal Specification TT-P-641, type II, or Military Specification
MIL-P-26915.

4. QUALITY ASSURANCE PROVISIONS. Paint proposed for use shall be stored on the project site in sealed
and labeled containers, or segregated at the source of supply, sufficiently in advance of need to allow 30 days for
testing. The Contractor shall furnish a certificate for each paint proposed for use attesting that the paint contains i
not more than either 0.06 percent lead or 0.5 percent lead as defined in paragraph: MATERIALS. When certifying a·,
maximum 0.5 percent lead the Contractor shall also certify that the paint was manufactured prior to 23 June 1977. "
The Contractor shall also furnish either one of the following data for all batches in excess of 25 gallons:

a. A test report showing that the proposed batch has met all specification requirements.

b. A test report showing that a previous batch, manufactured using the same formulation as that used in
manufacturing the proposed batch has met all specification requirements, and a report showing test results on the
proposed batch for the following properties for which there are requirements in the material specification: weight
per gallon, viscosity, fineness of grind, drying time, color, and gloss.

Testing procedures and reports shall be as specified in paragraph 5 of Method 1031. 2 of Federal Standard 141. Upon
notification by the Contractor that the material is at the site or source of supply, a I-quart sample of each batch,
except for small quantities for which the use of proprietary brands has been approved, shall be taken by random
selection from the sealed containers by the Contractor in the presence of a representative of the Contracting Officer.
The contents of the sampled containers shall be so thoroughly mixed as to render the sample truly representative.
Samples shall be clearly identified by designated name, specification number, batch number, project contract
number, intended use, and quantity involved. At the discretion of the Contracting Officer, samples may be tested by
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the Government before approval, or materials may be approved for use based on the test reports furnished. If the
materials are approved based on reports furnished by the Contractor, samples will be retained by the Government
for possible future testing should the materials appear to be defective during or after application. If the sampleis
tested by the Government and it fails to meet specification requirements, the material represented by the sample
shall be replaced, and the cost of retesting will be deducted from the payments due the Contractor at the rate of
$100 per sample retested.

5. CLEANING, PREPARATION, AND PRETREATMENT OF SURFACES.

5.1 General. Hardware, hardware accessories, machined surfaces, plates, lighting fixtures, sprinkler heads or fire
detection elements, and similar items in contact with painted surfaces and not to be painted shall be removed,
masked, or otherwise protected prior to ·surface preparation and painting operations. Such removal shall be done by
workmen skilled in the trades involved. Exposed nails and other ferrous metal on or in contact with surfaces to be
painted with water-thinned paints shall be spot-primed with zinc dust, zinc dust-zinc oxide, basic lead silico
chromate, or zinc chromate primer. Surfaces to be painted shall be clean before applying paint or surface treatments.
Surfaces not to be painted shall be in a new condition or shall be wire-brushed and touched up to remove all
eVidence of rust, corrosion, or abrasion. Oil and grease shall be removed with clean cloths and cleaning solvents prior
to mechanical cleaning. Cleaning solvents shall be of low toxicity and shall have a flashpoint in excess of 100
degrees F. Cleaning and painting shall be so programmed that dust and other contaminants from the cleaning process
will not fallon wet, newly painted surfaces.

5.2 Concrete and Masonry Surfaces to be painted shall be prepared by removing efflorescence, chalk, dust, dirt,
grease, oil, asphalt, tar, excessive mortar and mortar droppings, and by roughening to remove glaze. Surface deposits
of free iron shall be removed prior to painting. Immediately be painted shall be uniformly and thoroughly
dampened, with no free surface water visible, by several applications of potable water with a fog spray, allowing time
between the sprayings for the water to be absorbed.

5.3 Wood Surfaces.

5.3.1 General. Wood surfaces, except surfaces to be given natural finish, shall be primed and finish-coated as
specified in the painting schedule herein. Wood surfaces to be painted shall be cleaned of dirt, oil and other foreign
substances with mineral spirits, scrapers, and/or sandpaper. Finished surfaces exposed to view shall be made smooth
by sandpapering. .Glazing rabbets and beads in exterior sash and doors shall be primed prior to glazing. Small, dry,
seasoned knots shall be surface scraped and thoroughly cleaned, and shall be given a thin coat of knot sealer
conforming to Military Specification MIL-S-12935 before application of the priming coat. Pitch on large, open,
unseasoned knots and all other beads or streaks of pitch shall be scraped off, or if still soft, shall be removed with
mineral spirits or turpentine checked to insure that finishing nails have been properly set; then all holes and surface
imperfections shall be primed. After priming, all holes and imperfections in finish surfaces shall be filled with putty
or plastic wood filler, colored to match the finish coat if natural finish is required, allowed to dry, and sandpapered
smooth. Unless otherwise authorized, painting shall proceed only when the moisture content of the wood does not
exceed 12 percent as measured by a moisture meter.

5.3.2 Interior Wood Surfaces to receive stained or natural finish, except as hereinafter specified, shall be properly
prepared to approved shade and lightly sanded. Oak and other open-grain wood shall be given the same treatment
and,in addition, shall be given a coat of paste wood filler not less than 8 hours after the application of stain. Excess
filler Shall be removed and the surface then sanded smooth. Each varnish coat shall be lightly sanded prior to
application of subsequent coat.

5.4 Ferrous surfaces that have not been shop-coated shall be solvent-cleaned to remove oil and grease. Surfaces
that contain rust, loose mill scale, and other foreign substances shall be mechanically cleaned by power wirebrushing
or sandblasting. Minor amounts of residual rust, that cannot be removed except by thorough blast-cleaning, and tight
mill scale that cannot be removed by applying a sharp knife to any edge, will be allowed to remain. After cleaning,
one coat of ferrous-metal primer shall be applied to ferrous surfaces to receive paint. The semitransparent film
applied to some pipes and tubing at the mill is not to be considered as a shop coat, but shall be overcoated with the
specified ferrous metal primer prior to application of finish coats.

5.4.1 Shop Coated Ferrous Surfaces shall be stored out of contact with the ground in such manner and location as
will minimize the formation of water-holding pockets, soiling, contamination and deterioration of the paint film.
Such metal work shall be protected from corrosion before and after installation by treating corroded areas
immediately upon detection. Abraded or corroded spots on shop-coated surfaces shall be wire-brushed and touched
up with material similar to the shop coat.

5.5 Galvanized Surfaces to be painted shall be solvent-cleaned and treated with vinyl-type wash coat. Galvanized
surfaces not to be painted shall be solvent-cleaned.

5.6 Plaster Surfaces shall be clean, shall be free from grit, loose plaster, and surface irregularities, and shall have an
instrument-measured moisture content not exceeding 8 percent.

5.7 Mastic-Type Surfaces to be painted shall be prepared by removing foreign material.
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5.8 Cotton or Canvas Covering over insulation on pipes, ducts, tanks, and other equipment, in all locations i
regardless of whether exposed or concealed, shall be given two coats of nonpenetrating size to which fungicide has i
been added. The size shall be lightly tinted to facilitate identification and shall be applied in such manner as to,
completely seal the surface. If pipe covering is banded, the banding shall be moved as necessary to accomplish!
thorough sizing under the bands. For subsequent painting, where required, the banding shall be left in place and!
painted along with the insulation covering. ' " !

6. PAINT APPLICATION.

6.1 General. The finished surfaces shall be free from runs, drops, ridges, waves, laps, brush marks, and variations
in color, texture, and finish. The hiding shall be complete, and each coat shall be so applied as to produce film of i

uniform thickness. Special attention shall be given to insure that all surfaces including edges, corners, crevices, welds, '
and rivets receive a film thickness equivalent to that of adjacent painted surfaces. Respirators shall be worn by:
persons engaged or assisting in spray painting. Adjacent areas and installations shall be protected by the use of drop.
cloths, or other approved precautionary measures shall be taken. Metal or wood surfaces adjacent to surfaces to i
receive water-thinned paints shall be primed and/or touched up prior to the application ofwater-thinned paints. The!
first coat on plaster and gypsum wall board shall include such repeated touching up of suction spots or overall i
applications of primer-sealer as necessary to produce a uniform color and gloss. The first coat on both faces of wood'
doors shall be applied at essentially the same time. . .

6.2 Coating Progress.. Sufficient time shall elapse between successive coats to permit proper drying. This period;
shall be modified as necessary to suit adverse weather conditions. Oil base or oleoresinous solvent-type paints shall!
be considered dry for recoating when the paint feels firm, does not deform or feel sticky under moderate pressure of!
the thumb, and the application of another coat of paint does not cause lifting or loss of adhesion of the undercpat.

6.3 Storage, Mixing, and Thinning.

6.3.1 General. At time of application, paint shall show no signs of hard settling, excessive skinning, livering, or
other deterioration. Paint shall be thoroughly stirred, strained, and kept at a uniform consistency during application. ,
Paints of different manufacturers shall not be mixed together. Where necessary to suit conditions of surface,!
temperature, weather, and method of application, packaged paint may be thinned immediately prior to application!
in accordance with the manufacturer's directions, but not in excess of I pint of suitable thinner per gallon. The use,
of thinner for any reason shall not relieve the Contractor from obtaining complete hiding. .

6.3.2 Vinyl-type Wash Coat conforming to Military Specification MIL-P-15328 shall be mixed by adding 1 volume:
of acid component to 4 volumes of resin component. The acid component shall be added slowly, with constant,
stirring, to the resin component. After mixing, the wash coat shall be used within 8 hours. If additional thinning is!
required to maintain a wet spray, reduction shall be made with normal butyl alcohol or 99 percent isopropyl'
alcohol.

6.4 Atmospheric Conditions. Paints other than water-thinned coatings shall be applied only to surfaces that are i
completely free of surface moisture as determined by sight or touch. In no case shall paint be applied to surfaces!
upon which there is visible frost or ice. While painting is being done, the temperature of the surfaces to be painted i
and of the atmosphere in contact therewith shall be at or above 50 degrees F. for water-thinned coatings and 45'
degrees F. for other coatings. During periods of inclement weather, painting may be continued by inclosing the i
surfaces with temporary shelters and applying artificial heat, provided the temperature requirements prescribed:
above are maintained. Unvented combustion type heaters will not be permitted. .

6.5 Time Between Surface Preparation and Painting. Surfaces that have been cleaned, pretreated, and/or
otherwise prepared for painting shall be given a coat of the specified' first-coat material as soon as practicable afte:J:"
such preparation has been completed, but in any event prior to any deterioration of the prepared surface.

6.6 Method of Paint Application.

6.6.1 Metal. FilSt coats other than vinYl-type wash coats shall be applied by brush, except that where the item
has been shop primed or field primed, the filSt coat mhy be applied by brush, roUer, or spray. Subsequent coats may
be applied by brush, roUer, or spray. Vinyl-type wash coats may be applied by brush, spray, or swab.

6.6.2 Exterior Wood Surfaces to Receive Natural Finish. The finish shall be applied by brushing with the grain of!
the wood for the fuUlength of the board or course of siding without stopping form ore than 5 minutes. The finish !
shall be stirred frequently during application to maintain uniform suspension of the pigments. '

6.6-.3 Other Surfaces may be coated by brush, roller, or spray, except for filler coats. Application of!
solvent-thinned filler shall be applied by brush, allowed to set for 3 to 5 minutes or until the fille):" becomes tacky, i
and the excess filler material rem oved with a rubber squeegee. Surface voids, pores, and cracks shall be filled, and the i
dry film shall be uniform and free from pinholes or other voids. Surface irregularties need not be completely filled.
The material shall not be applied over calking compound.

9B-4
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6.6.4 Vh1YI~Type Wash Coat shall be applied at a spreading rate of 250]0 300 square feet per gallon, to give a
dry-film thickness of from 0.3 to a maximum of 0.5 mil. Care shall be exercised in spray application to avoid the
deposition of dry particles on the surface. A wet spray shall be maintained at all times. Surfaces treated with the
.wash coat shall be permitted to dry for not less than 1 hour and shall be coated as soon thereafter as practicable but
within 48 hours after application and prior to any deterioration or accumulation of dust or dirt.

6.6.5 Special Requirements.

6.6.5.1 Rollers for applying paints and enamels shall be of a type designed for the coating to be applied and the
surface to be coated.

6.7 Exterior Wood Surfaces to Receive Natural Finish. On smooth surfaces the finish shall be applied at a
spreading rate of 400 to 500 square feet per gallon. On rough surfaces such as unplaned or scarred face of bevel
siding, the finish shall be spread at the rate of 200 to 250 square feet per gallon.

7. PAINTING SCHEDULE. Except as specified under paragraph: SURFACES NOT TO BE PAINTED, the
surfaces listed in the PAINTING SCHEDULE shall receive the surface. preparation, paints, and number of coats
prescribed. Piping shall not be painted until the piping has been tested and approved. Explanatory information for
use with the painting schedule isas follows:

7.1 Shop-Painted Items. Surfaces of fabricated and assembled items that are finish-painted by the manufacturer,
or specified to be finish-painted under other sections of the specifications, are exempted from the following schedule
requirements for surface preparation and painting. Shop-primed items shall receive surface preparation -and finish
painting as required by this section.

7.2 Colors -and Tints, including shades of stain, shall match the respective color specimens selected by the
Contracting Officer. Colors and tints shall conform to Federal Standard No. 595. Undercoats shall vary slightly from
the color of the next coat Stains shall conform in shade to manufacturer's standard color.

7.3 Surface Preparation and Pretreatment. Cleaning and pretreatment of surfaces -prior to painting shall be
accomplished in accordance with the detailed requirements specified.

8. SURFACES NOT REQUIRING PAINTING. The following listed items will not require painting: Lockers,
toilet compartments, aluminum window, wall components.

9. CLEANING. Cloths and cotton waste that might constitute a -fire hazard shall be placed in closed metal
containers or destroyed at the end of each day. Upon completion of the work, staging, scaffolding, and containers
shall be removed from the site or destroyed in an approved manner. Paint spots, oil, or stains upon adjacent surfaces
shall be removed and the entire job left clean and acceptable.
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PAINTING SCHEDULE

Surface preparation
Surface and pretreatment. 1st coat 2dcoat 3d coat

Ex terior wallboard Remove foreign matter, TT-P-29 Exterior Oil Paint None.

surfaces. efflorescence, and
roughen glazed surfaces.

Exterior concrete Remove foreign matter, SS-W-110 None None.

masonry units and loose particles, and
exposed poured concrete efflorescence.
construction.

Exterior concrete Remove foreign matter, TT-P-19 TT-p.:.19 None.

surfaces. loose particles and
efflorescence

Exterior wood surfaces Remove foreign matter. TT-S-708. None. None.

to receive natural
finish.

\0

~ Exterior ferrous As previously specified. Exterior Exterior None.
0\ surface, exposed oil paint oil paint.

unless otherwise
specified.

Exterior galvanized As previously specified. TT-P-641, . Exterior None.

surfaces. type II, ~r oil paint.
MIL-P-2691S,
type I,
class A.

~

Exposed interior As specified in section: . Same as adjacent areas..

calking compound. CALKING AND SEALANTS.

Interior concrete As previously specified
masonry units, concrete for each type of surface.
(except concrete floors
and textured ceilings),
gypsum board, unless TT-P-29: TT-E-S43 or TT-E-S08 or

otherwise specified.
TT-E-S4S. TT-E-S09.

As previously specified.
•.

IT-E-S45 Or TT-E-S08or
Interior plaster, unless TT-S--179 or
otherwise specified. TT-P-29. TT-E-S45. TT-E-S09.

e • .,



PAINTING SCHEDULE (Continued)

Surface
Surface preparation
and pretreatment. Ist cOat 2d coat 3d coat 4th coat

Interior concret~ As previously specified 17-F-I098. 17-P-29 or TT-E-543 or n-B-505 or 1

masonry-unit walls TT-8-179. 17-B-545-. TT-E-506.
in shower and latrine
areas, unless other-
wise specified

Interior walls and As previously specified TT-P-29 or TT-E-543 or TT-E-505 or
ceilings in shower for each type of surface. TT-8-179 or TT-E-545. TT-E-506..
.arid latrine, except TT-P-650,
ferrous surfaces type L
and concrete masonrl
Units, unless other-
wise specified

Interior eXfosed As previously specified. 17-E-543 or TT-E-505 or None.
ferrous sur aces, . TT-E-545. TT-E-506.

\0 unless otherwise
!p specified.-I

Ferrous surfaces of Solvent clean as speci- TT-E-489, TT-E-489, None.
mechanical and electrical fied. class A. class A.
equipment that has been
factory primed.

Ferrous surfaces of Gean as required None. None. None.
mechanical and electrical
equipment that has been
factory finished.

Interior concrete masonry As previously specified TT-P-29. Tf-E-543 or TT-B-505 or
units, plaster and gypsum for each type surface. TT-E-545. TT-E-506.
board for heavy traffic Fill surface of concrete
areas and areas requiring masonry units with TT-F~

high degree of sanitation 1098.
in the following spaces:
All toilets.

Wood and metal interior As previously specified TT-E-543 or Tf-E-508 or None.
trim, doors, anI! for eacp. type of surface. TT-E-545. TT-E-S09.
windows, except in
shower and latrine
areas, and natural-
finished wood surfaces.
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TT-E-543 or TT-P-30. None.
TT-E-545.

TT-E-543 or TT-E-50S or None.
TT-E-545. TT-E-509.

TT-E-543 or TT-E-505 or None.
TT-E-545. TT-E-506.

PAINTING SCHEDULE (Continued)

Same as for adjacent surfaces.

None.

TT-V-85.

None.
None.

None.

3d cOat
None.-

l-

2d coat
TT-E-505 or
TT-E-506.

TT-V-85.

TT-P-30 or
TT-P-29.

1st coat
TT-E-543 or
TT-E-545.

TT-V-85.

TT-P-30

Where painted adjacent surfaces have
gloss finish:
TT-E-543or TT-E-506 or
TT-E-545. TT-E-505.
Where painted adjacent surfaces have
semigloss finish:
TT-E-543 or TT-E-508 or
TT-E-545. TT-E-509.
Where painted adjacent surfaces have flat finish.
TT-P-30. TT-P-30.

Surface preparation
and pretreatment.
As previouslY specified
for each type of surface.

As previously specified
for each type of surface.

Remove foreign matter.
Sandpaper as required.

As previOUslY specified.

Clean and sandpaper as
required.
Stain with TT-S-711 for
shade as necessary.
Fill and seal as
necessary.

As previously specified.

Interior galvanized sur
faces, unless otherwise
specified.

Interior wood surfaces
(except floors) unless
otherwise specified.

Interior wood surfaces
(except floors,hand
rails, seats, and pews)
to receive stain or
natural finish, as
follows: doors, case
work, trim.

e

Electrical conduit runs,
metallic tubing, uninSlr
lated ducts and pipes,
pipe hangers, louvers,
grilles, and /lir outlets
in areas having painted
adjacent surfaces.

Exposed-to-view-cotton
or canvas fabric covering
over insulation on
pipes, tanks, and other
equipment, interior.

Surface
Interior wood and metal
surfaces in shower and
latrine areas, other than
equipment, machinery and
natural-finished wood
surfaces.

~
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Surface

Exposed-to-view paper
facing of vapor barrier
jackets over pipe or
duct insulation.

Exposed-to-view presized
or adhesive finished glass
cloth over insulation on
pipes, ducts, and equipment,
interior.

PAINTING SCHEDULE (Continued)

3d coat

None.

1-

2d coat

TT-P-30.

1st coat

TT-P-30.

Two coat,s of paint to match adjacent
areas.

* * * * *

Surface preparation
il'ndpretreatment..

As previously specified.

Remove foreign matter.
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1.1 American Society forTesting and Materials (ASTM) Publications.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. .

Concrete Aggregates

Resistance to Abrasion of Small Size
Coarse Aggregate by Use of the Los
Angeles Machine

Aggregate for Masonry Mortar

4. Decomposed Granite
5. Sand Backfill Material
6. Herbicides

Index

C33-74

C 131-69

C 144-70

1. Applicable Publications
2. Gravel Placement and Material
3~ Sand

SECfION9C

MISCELLANEOUS AGGREGATES

5. 'SAND BACKFILL MATERIAL Sand backfill material shall be placed behind wing walls and retaining walls as
shown on the plans and in accordance with the following requirements.

5.1 ' Sand backfill material and sacked drain material shall consist of gravel, crushed gravel, crushed rock, natural
sands, manufactured sand, or combinations thereof. Sand backfill material shall conform to the following gradation
requirements.

2. GRAVEL PLACEMENT AND MATERIAL. Gravel !!hall be placed on the service road and irrigation pump
station site or as shown on the drawings in accordance With the following requirements: Gravel shall be clean, hard,
sound, durable, uniform in quality, and free of any detrimental quantity of soft, friable, thin, elongated, or
laminated pieces, disintegrated material, organic matter, oil, alkali, or other deleterious substance.

2.1 Abrasion. The loss of abrasion in the Los Angeles abrasion machine, determined as prescribed in ASTM C
131, Grading A, shall not exceed 10 percent, by weight, after 100 revolutions nor 40 percent after 500 revoultions.

2.2 • Gravel Composition. Gravel shall be composed entirely of particles that are either fully or partially rounded
and water-worn. Crushed rock may be combined provided it is uniformly distributed throughout and blended with
the gravel. The quality and gradation requirements shall be as follows: ASTM C 33, 3/4-inch maximum size as
indicated in Grading Table for coarse aggregates.

3. .SAND. Sand shall be placed on the areas as shown on the drawings and shall be fine granular material
produced by the crushing of rock or gravel or naturally produced by disintegration of rock and shall be sufficiently
free of organic material, mica, loam, clay, oil, and other deleterious substances. .

3.1 Sand shall conform to the following gradation requirements: ASTM C 144, except that not less than 3 percent
. nor more than 15 percent shall pass the No. 100 sieve.

4. DECOMPOSED GRANITE. Decomposed granite shall be placed on the areas as shown on the drawings in
accordance with the following requirements.

4.1 ' Decomposed granite shall be any granitoid igneous rock which has been weathered in place and which has as
principal constituents granular fragments of quartz and feldspar. It may also contain fragments of granite rock not
yet broken down into the component minerals. The material shall remain stable when saturated with water.

4.2 . Material shall be free from all foreign objects, lumps, irregularities and shall be consistent in color. '

4.3 Decomposed granite shall have a maximum size of not more than 3/4", have not more than 20 percent of the
material passing the No. 200 sieve, and shall have a plasticity index of less than 10 for the materials passing the
No. 40 sieve.
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5.1.2 . Sacked drain material shall be placed at weep boles where indicated and shall conform to the following,
gradation requirements.

100
90- 100
20- 55
0- 10
0- 5

95 - 100
80 - 90
55 - 75
30- 60
to- 30
2- 10

Percent Passing

Percent Passing

No. 4
No. 8
No. 16
No. 30
No. 50
No. 100

. I-inch
3/4-inch
31B-inch

No.4
No.8

Sieve Size

Sieve Size

5.2 . Sand backfill material shall be placed in layers along with and by the same methods specified for structure
backfilL

6. 'HERBICIDES•. Areas to be covered with· decomposed granite or gravel shall be treated with a commercial!
compound of Dimethyl ester of tetrac~oroterephthalicacid applied at maximum manufacturer's approved rates for
pre-emergent herbicides. Material shall be applied to ground ina Slurry mix through a 50 mesh or larger screen prior;
to and following installation of decomposed granite.



PRIME COAT

90.1

3. SAMPLING AND TESTING.

Liquid Asphalt (Medium-Curing Type)

Spot Test of Asphaltic Materials

Sampling BituminousMaterials

6. Equipment
7. Preparation Of Surface
8. Application of Bituminous Material
9. Waybills and Delivery Tickets

Index

D 140-70

D 2027~72

. T 102-68

1.· Applicable Publications
2. Bitummous Material

. 3. Sampling and Testing
4. Quantity To Be Applied
5. Weather Limitations

2. BITUMINOUS MATERIAL. The bituminous material for the prime coat shall be liquid asphalt, conforming to
ASTM D 2027, designation MC-70 with the additional requirement that the residue from, distillation to
680 degrees F. shall show a negative spot test when submitted to AASHTO T 102, using the stan4ard naphtha
specified therein.

6. EQUIPMENT.

1. APPLICABLE PUBLICATIONS. The following· publications of the issues listed below, butreftll'red to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. .

1.1 American Society for Testing and Materials (ASTM) Publications.

4. QUANTITY TO BE APPLIED. Bituminous material for the prime coat shall be applied in quantities of not
less than 0.15 gallon nor more than 0,4 gallon per square yard of the surface to be primed. Application of prime coat
shall be divided, if necessary, into 2 applications to avoid flowing off the. surface. The exact quantities which may be
varied to meet field conditions shall be determined by the Contractor and approved.

5~ WEATHER LIMITATIONS•. The prime coat shall be applied only whIm the prepared surface is dry or contains
moisture not exceeding quantity to permit uniform distribution and desired penetrations; and the temperature has
not been below 35 degrees F. for 12 hours immediately prior to application. Prime coat shall not be applied when
the atmospheric temperature in the shade is below 50 degrees F.

3.2 Testing shall be the responsibility of the Contractor. Testing shall be performed by an acceptable commercial
testing laboratory or by the Contractor on approval of the Contracting Officer. Materials shall be tested to establish
compliance with the specified requirements.

SECTION 9D

6.1 GeneraL All equipment, tools, and machines, used in the performance of the work required by this section
shall be subject to the approval and shall be maintained in satisfactory working condition.

'3.1 Sampling. Samples of bituminous material, unless otherwise specified, shall be .in accordance with
ASTM D140.

·1.2 . American Association of State Highway and Transportation Officials (AASHTO) Standard•

3.3 Certified Laboratory Test Reports. Before delivery of bituminous materials, certified copies, in triplicate, of
. the tests specified herein and in referenced publications shall be submitted to and approved by the Contracting
Officer. The testing shall have been performed by an independent laboratory approved by the Contracting Officer.



6.2 Bituminous Distributor shall have pneumatic tires of such width and number than the load produced on the
base surface shall not exceed 650 pounds per inch of tire width. The distributor shall be designed and equipped to
distribute the bituminous material uniformly at even heat on variable widths of surface at readily determined and
controlled rates from 0.05 to 2.0 gallons per square yard with a pressure range of 25 to 75 pounds per square inch
and with an allowable variation not to exceed 5% from any specified rate.. Distributor equipment shall include a
separate power unit for the bitumen pump, full circulation spray bars, tachometer, pressure gage, volume measuring
devices, adequate heaters for heating the materials to the proper application temperature, a thermometer to show
the temperature of the tank contents, and a hose attachment suitable for applying.bituminous material to spots'
unavoidably missed by the distributor. The distributor shall be equipped to circulate and agitate the bituminous
material during the heating process. .

6.3 Heating Equipment for Storage Tanks. Equipment for heating bituminous material shall consist of steam
coils and equipment for producing steam, so designed that steam cannot get into the material An armored
thermometer with a range from 40 to 200 degrees F. shall be· fixed to the tank so that the temperature of the
bituminous material may be. read at all times.

6.4 Brooms and Blowers shall be of the power type and shall be suitable for cleaning prepared surfaces.

7. PREPARATION OF SURFACE. Immediately before applying the prime coat, all loose material, dirt, clay or
other objectionable substance shall be removed from the surface by means of a power broom or blower
supplemented with hand brooms. After the· cleaning operation and prior to the application of the material, an
inspection of the area to be treated shall be made .by the Contractor to determine its fitness to receive the material. .
The Contracting Officer shall be notified 24 hours in advance of application of the material. To assure a uniform •
spread of the material, the areas prepared for treatment, if excessively dry, shall be lightly sprinkled with water
immediately before the application as directed.

8. APPLICATION OF BITUMINOUS MATERIAL. Immediately following the preparation of the surface, the
bituminous material shall be applied by means of a bituminous distributor. The bituminous material shall be applied
at a pressure within the range of 25 to 75 pounds per square inch and in the amounts as directed. The bituminous
material shall be so applied that uniform distribution is obtained at all points of the surface to be treated. Unless the
distributor, is equipped to obtain satisfactory results at the junction of the previous and subsequent applications, .

. building paper shall be spread on the surface of applied material for a sufficient distance back from the ends oLeach '
application so that flow from the sprays may be started and stopped on the paper, and all sprayers operate at full
force on the surface to be treated. Immediately after the application, building paper shall be removed and·destroyed.
Spots unavoidably missed by the distributor shall be properly treated with bituminous material. Following the
application of bituminous material, the surface shall be allowed to dry without being disturbed for a period of not
less than 48 hours, or longer as necessary to attain penetration into the foundation course and evaporation of the
volatiles from prime material. The Contractor shall furnish and spread enough approved sand to blot up effectively
and cure any excess bItuminous material. The Contractor shall maintain the primed surface until the succeeding
layer of pavement is placed by protecting the sUrface against damage and by repairing and reprimin,(; deficient areas
at no additional cost to the Government. No smoking, fires, or flames other.than heaters that are apart of the
equipment shall be permitted without heating, distributing, or transferring operations ofbituminous material..

8.1 Application Temperature shall be as directed and shall provide an application viscosity between 40 and 120
centistrokes, kinematic, or 20 and 60 seconds, Saybolt.Furol. Application temperatures shall be between 120·190
degrees F.except that appropriate changes should be made when the range. of viscosity is raised or lowered.

The temperature-viscosity relationship shall be furnished to the Contracting Officer.

9. WAYBILLS AND DELIVERY TICKETS. Copies of waybills or delivery tickets shall be submitted during the
progress of the work. Before the final statement is allowed, the Contractor shall file with the Contracting Officer'
certified waybills and/or certified delivery tickets for all bituminous material actually used in the construction of
pavement covered by this section of the specification. The Contractor shall not remove bituminous material from
the tank car or storage tank until the initial outage and temperature measurements Juive been taken by the
Contracting Officer; nor shall the Contractor release the car or storage tank until the final outage has been taken by .
the ContraCting Officer.

* * * * *
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9&1

3. SAMPLING AND TESTING.

Spot Test of Asphaltic Materia1s

Sampling Bituminous Materials
. Emulsified Asphalt

6. .Weather Limitations
7. Preparation of Surface
8. Application of Bituminous Material
9. Waybills and Delivery Tickets

T 102-68

D 14G-70 (1976)
D 977-73

1. Applicable Publications
2. Bituminous Material
3.. Sampling and Testing
4. Quantities To Be Applied
5. Equipment

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

3.2 Testing shall be the responsibility of the Contractor. Testing shall be performed by an ~cceptable commercial
testing laboratory or by the Contractor on approval of the Contracting Officer. Materials shall be tested to establish
compliance with the specified requirements. Certificates of compliance shall be furnished.

4. QUANTITIES TO BE APPLIED. Bituminous material for the tack coat shall be applied in quantities of not
less than 0.05 gallon nor more than 0.15 gallon per square yard. The exact quantities within the range specified may
be varied to suit field conditions, shall be determined by the Contractor and approved.

5. EQUIPMENT.

2. BITUMINOUS MATERIAL used for the tack coat shall be aspluilt emulsion and shall conform to the following
~equirements.

2.1 Asphalt Emulsion shall conform to ASTM D 977, Type RS-l, with the additional requirement that the base
asphalt. used to manufacture the emulsion shall show a negative spot when tested in accordance with AASHTO
T 102, using the standard naphtha specified therein. The Contractor shall furnish a certified statement from the
emulsion manufacturer giving an analysis of the base asphalt used in the manufacturer of the emulsion and attesting
to conformity to the applicable requirements above. .

5.1 General All equipment, tools, and machines used in performance of work required by this section shall be
subject to approval and shall be maintained in satisfactory working condition.

5.2 Bituminous Distributor shall have pneumatic tires of such width and number that the load produced on the
base surface shall not exceed 650 pounds per inch of tire width.: The distributor shall be designed and equipped to
distribute bituminous material uniformly at even heat on variable widths of surface at readily determined and
controlled rates ranging from 0.05 to 2.0 gallons per square yard, with a pressure range of 25 to 75 pounds per
square inch, and with an allowable variation from specified rate not exceeding 5%. Distributor equipment shall
include a separate power unit for the bitumen pump, full-circulation spray bars, tachometer, pressure gages, volume
measuring devices, adequate heaters for heating materials to proper application temperature, thermometer for
reading the temperature of tank contents, and a hose attachment suitable for applying bituminous material manually
to cover areas inaccessible to the distributor. The distributor shall be equipped for circulation and agitation of the
bituminous material during the heating process.

3.1 Sampling. Samples of bituminous material, unless otherwise specified, shall be in accordance with ASTM D
140.

SECTION 9E

TACK COAT

1.2 American Association of State Highway andTransportation Officials (AASHTO) Standards.

1.1 American Society for Testing and Materials (ASTM) Standards.

5.3 Heating Equipment. The equipment for heating bituminous material shall consist of steam coils and
equipment for producing steam, designed so steam will not be introduced into the materiaL An armored
thermometer with a range from 40 degrees F. to 170 degrees F. shall be fixed to the tank so temperature of the
bituminous material may be read at all times.



5.4 Power Brooms and Power Blowers shall be suitable for cleaning the surfaces to which the tack coatis applied.!

6. WEATHER LIMITATIONS. Tack coat shall be applied only when the surface to be treated is dry and the!
temperature shall not have been lower than 35 degrees F. for 12 hours immediately prior to application. It shall not!
be applied when the atmospheric temperature in the shade is lower than 50 degrees F. .

7. PREPAItATION OF SURFACE. Immediately before applying the tack coat, if surface is sufficiently bonded,!
allioose material, dirt, clay, or other objectionable material, shall be removed from the surface to be treated with aj
power broom or blower supplemented with hand brooms. After the cleaning operation,'andprior to application ofl
the tack coat, an inspection ofthe area to be treated will.be made by the Contracting Officer to determine fitness of!
the area to receive the bituminous coating. That portion of surface prepared for immediate treatment shall be dry!
and in a satisfactory condition. . .

8. APPqCATION OF BITUMINOUS MATERIAL. Immediately following preparation of surface,. the!
bituminous material shall be applied by a bituminous distributor at a temperature determined by the Contracting!
Officer,within the range of 75 to 13Q degrees F. Under no cir~mstancesshall emulsion be heated to a temperature!
greater than 140 degrees F. or exposed to a temperature of less than 40 degrees F. The bituminous material shall be I
applied so uniform distribution is obtained over all points of the surface to be treated. Unless the distributor is i
equipped to obtain satisfactory results at the junction of previous and subsequent applications, building paper shaW
be spread on the surface for a sufficient distance back from the ends of each application so that flow through the!
sprays may be started and stopped on the paper, and all sprays operate at full force on the surface to be' treated.!
Immediately after application, the building paper shall be removed and destroyed. Lightly coated areas and spots!
missed by the distributor shall be properly treated with bituminous material. Following application of bituminous!
material, the surface shall be allbwed to dry to a proper condition of tackiness to receive surfacing. The period ofi
time shall be as determined by the Contracting Officer. The Contractor shall furnish and spread a sufficient quantity!
of clean, dry sand on all areas that show an excess of bituminous material, to effectively blot up and cure, the excess!
when directed by the Contracting Officer. The treated surface shall be maintained by the Contractor until the i
succeeding layer of pavement has been placed. During this interval the Contractor shall protect the treated surface i
against damage and shall repair all damaged spots at no additional cost to the Government. .

9. WAYBILLS AND DELIVERY TICKETS. Copies of waybills or delivery tickets shall be submitted during the i
progress of the work. Before the final statement is allowed, the Contractor shall file with the Contracting Officer!
certified waybills and!or 'certified delivery tickets for. all bituminous material used in the construction of the!
pav~ment covered by this section ,of the specification. The Contractor shall not remove bituminous material from!
tank Car or storage tank until initial outage and temperature measurements have been taken,nor shallthe Contractor!
release the car or storage tank until the final outage has been taken. . .

* * * * *
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1.2 American Society for Testing and Materials (ASTM) Publications.

1.1 American Association of State Highway and Transportation Officials (AASHT) Standard.

Test Methods for Bituminous Paving
Materials

Materials Finer Than No. 200 (75 urn)
Sieve in Mineral Aggregates by Washing

Specific Gravity and Absorption of
Coarse Aggregate

Specific Gravity and Absorption of
Fine Aggregate

Sieve or Screen Analysis of Fine
and Coarse Aggregates

Mineral Filler for Bituminous
Paving Mixtures

Resistance to Plastic Flow of
Bituminous Mixtures Using
Marshall Apparatus

Viscosity Graded Asphalt Cement

9. Treatment of Underlying Surface
10. Transportation of Bituminous Mixture
11. Placing
12. Compaction of Mixture
13. Joints
14. Protection of Pavement
15. Surface Requirements
16. Sampling

Index

D 1559-75

MIL-STD-620A
& Notice 1

C 136-71

D 242-70

M 226-73

C 117-69

C 127-73

C 128-73

1. Applicable Publications
2. Description
3. Aggregates
4. Bituminous Material
5. Aggregate Gradation
6. Composition of Mixture
7. Mixing Plant
8. Other Equipment

4. BITUMINOUS MATERIAL to be mixed with the mineral aggregates shall be asphalt cement conforming to
AASHO M226, viscosity grade AR-80 Table 3.

3. AGGREGATES shall consist of crushed stone, crushed slag, crushed or uncrushed gravel, screenings, sand, and
mineral filler. Aggregates shall have a satisfactory service record in bituminous pavement construction. The source
selected shall be approved by the Contracting Officer. Material passing the No. 200 sieve shall be known as mineral
filler. Mineral filler shall conform to ASTM D 242. The combined aggregates and mineral filler shall meet the
requirements of subsequent paragraphs entitled AGGREGATE GRADATION and COMPOSITION OF MIXTURE.

SECTION9G

ASPHALT CONCRETE
(CENTRAL-PLANT HOT MIX)

(SOUTH PACIFIC DIVISION)
LAD REVISION 8/1/74

1.3 Military Standard.

2. DESCRIPTION. Asphalt concrete indicated as "A.C." or "P.M.S." shall consist of fine and coarse aggregates
and mineral flller, if required, uniformly mixed with hot bituminous material, and placed and compacted on a
prepared base course.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.
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8. OTHER EQUIPMENT.

5. AGGREGATE GRADATION. The aggregate gradation as determined by ASTM C 117 and C 136 and a~

selected by the Contracting Officer shall conform to one of the following:

5o.Blow Compaction
500
20
3-5

75-85

Percentage by Weight, Passing
abc

100
90-100 100

90.100 100
7Q-85 80-95 80.95
50-65 55-72 55-73
38-53 40.55 45-60
12-26 14-27 l7~30

4-8 4-8 4-9

Sieve Openings

1 inch
3/4 inch
1/2 inch
3/8 inch
No.4
No.8
No. 50
No. 200

Test Property
Stability, minimum, pounds
Flow, maximum, l/lOO-inch
Voids total mix, percent
Voids filled with bitumen, percent

6. COMPOSITION OF MIXTURE.

7. MIXING PLANT shall be a weigh-batch or continuous-mixing type approved by the Contracting Officer an~
operated so as to produce a mixture within the job-mix formula.

(1) Addition of heat-stable additives to bitumen.

(2) Addition of hydrated lime, or other cementitious material containing free lime, as a portion of thll
mineral filler.

8.2 Blowers and Brooms shall be of the power type suitable for cleaning the surface to be paved.

8.3 Saw shall be of the power type, capable of rapidly cutting pavement and trimming joints and edges ~
pavement.

6.1 Job-Mix Formula shall be submitted by the Contractor, and no bituminous miXture shall be manufacture~
until it has been approved. The formula· willir.J,dicate the percentage of each sieve fraction of aggregate, percentage o~

asphalt, and temperature of the mixture as discharged from the mixer. The percentage of asphalt in the j6b-m~
formula will be between 5.0 percent and 8.5 percent. Samples of the aggregates and asphalt sllall be submitted fo~

aPProval with the job-mix formula.

6.2 Test Properties of Bituminous Mixtures. The apparent specific gravity, as determined by ASTM C 127 an41
C 128, shall be used in computing the voids total mix and voids filled with bitumen, and the mixture shall meet thf:l
following requirements as determined by ASTM D 1559: . .

8.1 Bituminous-Materials Spreaders shall be self-propelled, capable of producing a finished surface conforming to
the smoothness requirements specified· hereinafter. The use of a spreader that leaves indentations or otht1
objectionable irregul!irities in the freshly-laid mix will not be permitted.

6.3 Stripping of Aggregates. If the index of retained stability of the job-mix formula is less than 75 when teste41
in accordance with Method 104 of MIlrSTD-620, the aggregates shall be rejected or treated by one of the following
procedures: . .

8.4 Small Tools irvailable on the work shall consist of the following:.rakes, lutes, shovels, tampe.rs, smoothin~

irons, pavement cutters, portable heater for heating small tools, wood sandals.and stilt sandals of standard type, an~
other small tools asmay be required. .

8.5 Steel-Wheel Rollers shall be seif-propelled, 3-wheel (tricycle) and/or tandem type, weighing notless tha~
20,000 pounds each. The rollers shall have adjustable wheel scrapers, water tanks, and sprinkling apparatus to keep
the wheels sufficiently ~et to prevent the bituminous mixture from sticking to the wheels. Rollers shall be capablr
of reversing without backlash and shall be free from worn parts. RoUer whetfls shall not have flat or pitted areas o;r
projections that will leave marks in the pavement.



8.6 Pneumatic-Tired Rollers shall be self-propelled and shall consist of two axles on which are mounted multiple
pneumatic-tired wheels in such manner that the rear group of wheels will not follow in the tracks of the forward
group but spaced to give essentially uniform coverage with each pass. Axles shall be mounted in a rigid frame
provided with a loading platform or body suitable for ballast loading. Tires shall be smooth and capable of being
inflated to at least 90 p.s.i Construction of roller shall be such that each wheel can be loaded to a minimum of
4,500 pounds.

9. TREATMENT OF UNDERLYING SURFACE. Prior to laying a bituminous course, the underlying surface
shall be cleaned of loose and foreign matter by sweeping with power sweepers, power brooms, and hand brooms, as
directed, The surface to be paved shall receive a prime coat conforming to the requirements of the section: PRIME
COAT.

10. TRANSPORTATION OF BITUMINOUS MIXTURE. The bituminous mixture shall be transported from the
mixing plant to the site in trucks having tight, clean, smooth bodies with a minimum coating of concentrated
solution of hydrated lime and water to prevent adhesion of the mixture. Each load of mixture shall be covered with
canvas or other suitable material to protect the mixture from the weather and to prevent loss of heat Mixtures
having temperatures greater than 350 degrees, mixtures having temperatures less than 235 degrees, or mixtures
which form or show indications of moisture will be rejected. Hauling over freshly laid material will not be permitted.

11. PLACING. Contact surfaces of previously constructed pavement, curbs, manholes, and other structures shall
be sprayed with a thin coat of asphalt. The mechanical spreader shall be adjusted and its speed regulated so that the
surface of the course being placed will be smooth and continuous without tears and pulling. The course will be of
such depth that after compaction, the cross section, grade, and contour will be as indicated. In areas where the use
of machine spreading is impractical, the mixture shall be spread by hand. Unless otherwise directed, placing shall
begin on the high side of areas with a one-way slope or along the centerline of areas with a crowned section and shall
be in the direction of the main traffic flow. Placing of the mixture shall be as continuous as possible, and the speed
of placing shall be adjusted, as directed, to permit proper rolling.

12. COMPACTION OF MIXTURE shall be accomplished by steel-wheel and pneumatic tired rollers. Rolling shall
begin as soon after placing as the mixture will support the roller without undue displacement. Rolling of the course
shall be continued until all roller marks are eliminated and at least 95 percent of the density of a laboratory
specimen of the same mixture has been obtained. The speed of the rollers at all times shall be slow enough to avoid
displacement of the hot mixture. The wheels of the roller shall be moistened to prevent adhesion of the mixture. In
areas not accessible to the roller, the mixture shall be compacted with hot hand tampers.

13. JOINTS. The joints between old and new pavements or between lanes of new work shall be constructed so as
to insure uniform bond, texture, density, and smoothness as in other sections of the course. Edges of existing
pavement shall be cut to straight, vertical surfaces. All contact surfaces of existing pavement shall be painted with a
thin, uniform coat of asphalt conforming to section: TACK COAT. .

14. PROTECTION OF PAVEMENT. After final rolling, no vehicular traffic shall be permitted on the pavement
for at least 6 hours after rolling.

15. SURFACE REQUIREMENTS. The finished surface shall not vary more than 1/4 inch from a 10-fod
straightedge. The straightedge shall be furnished by the Contractor. Defective areas shall be corrected by the
Contractor at no additional cost to the Government.

16. SAMPLING. Sampling for the determination of thickness and density of the completed pavements will be
performed by the Contracting Officer. All tests necessary to determine conformance with the specified requirements
will be performed by the Contracting Officer without cost to the Contractor. The Contractor shall replace the
pav!lment where samples are removed at his expense. No payment will be made for areas of pavement deficient in
composition, density, or thickness until they are removed and replaced by the Contractor as directed by the
Contracting Officer.

* * * * *
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6. GRADE AND SURFACE-SMOOTHNESS REQUIREMENTS.

SECTION 9H

PLAYING SURFACES FOR OUTDOOR SPO RTS FACILITIES

Primer Coating, Exterior (Undercoat
for Wood, Ready-MiXed, White and
Tints)

Paint, Oil Alkyd (Modified), Exterior.
Fume Resistant, Ready
Mixed, White and Tints

Wood Preservation: Treating
Practices

Wood Preservative: Water-Repellent

Cement and Pozzolan, General
Requirements for

Cement, Portland

Aggregate; (for) Portland-Cement
Concrete

7. Drainage
8. Provision for Special Athletic FiXtures
9. Natural Turf Playing Surfaces

. 10. Sand-Clay Playing Surfaces
11. Bituminous Concrete Playing Surfaces
12. Portland Cement Concrete Playing Surfaces
13. Court Lines and Restriction Markings
14. Maintenance of Turf ·and Sand-Clay Surfaces

Index

TT-W-00571J
(AGR-AFS)

TT-W-572B
& Am-l

TT-P-l02D

SS-A-28lb
& Am-l

SS-C-1960j3

TT-P-25E
& Am-I

SS-C-1960jGEN

1. Applicable Publications
2. Clearing and Grubbing
3. Excavation, Trenching, and Backfilling

for Utilities
4. Excavation and Backftlling for Wood

Playing Surfaces and Fixtures
5. Grading ..
6. Grade and Surface-Smoothness Requirements

6.1 Turf and Sand-Clay Playing Surfaces. The finished surfaces of all turf and sand-clay playing surfaces shall be
not more than 0.1 foot below the grade indicated. Control shall be maintained by means of string line stretched
between grade pins set by the Contractor at points as directed.

6.2 Bituminous and Concrete Playing Surfaces. The finished surfaces shall conform to the true grade and line
shown on the drawings.

2. CLEARING AND GRUBBING, where required, shall conform to section: EARTHWORK.

3. EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES, where required, shall conform to
section: EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

4. EXCAVATION AND BACKFILLING FOR WOOD PLAYING SURFACES AND FIXTURES shall incorporate,
where required, soil poisoning as specified in section: EXCAVATION, FILLING, AND BACKFILLING FOR
BUILDINGS.

5. GRADING shall conform to sections: EARTHWORK and ESTABLISHMENT OF TURF as modified herein:
Fills required to bring the subgrade of playing surfaces up to required elevation shall be placed in horizontal layers of
not more than 8 inches in loose thickness. Each layer shall be compacted by rolling with an approved tamping roller
or a three-wheel roller to at least 90 percent CE 55 maximum density. The upper layer of all fills and excavated areas
under the playing surfaces shall be compacted to 95 percent CE 55 maximum density.

1.1 . Federal Specifications.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form. a part of this specification to the extent indicated by the references
thereto.



6.2.1 Control of horizontal bituminous and concrete playing surfaces shall be maintained by means of forms
securely staked around the perimeter of each individual playing area tobesurfaced.Fonns shall be of wood or steel,
straight, free from warp, of sufficient strength to resist springing during construction, and of height equal to the full
depth of the finished surfacing. Wood forms shall be of 2-inch surface plank. Metal forms shall be of approved
section with a flat top surface and a base width equal to the height of the form. Forms shall be set with the upper
edge true to line and grade and shall be held rigidly in place by stakes placed on the outside of forms and set flush
with the top edge of the form. The top surface of the forms when set to line and grade shall not vary more than 1/8
inch from a true plane. '

6.2.2 Tests for Surface Smoothness. The finished surface of all bituminous and concrete playing surfaces shall be
tested with approved lo-foot straightedges to reveal all surface irregularities exceeding the tolerances specified ,
hereinafter. In testing the finished surfaces, the straightedges shall be held parallel with the grade or transverse slope i
and in contact with the surface, and moved ahead one-half the length of the straightedge for each successive series of
measurements. The entire playing surface between perimeter forms shall be tested in both a longitudinal and:
transverse dIrection on parallel lines 5 feet apart or less.

6.2.3 Tolerances. All areas of bituminous and concrete playing surfaces that deviate by more than 1/8 inch fromi
the testing edge of the 10-foot straightedge shall be corrected by approved methods as required. Finished bituminous:
surfaces shall be checked as soon as practicable by sprinkling the area with water. If puddles are present, the!
pavement surface shall be corrected as required to eliminate standing water. When sufficiently cured, finished!
portland cement concrete surfaces shall be. checked by sprinkling the area with water. If puddles remain, the:
pavement surface shall be corrected by grinding as required to eliminate standing water.

7. DRAINAGE shall consist of surface drains, subdniins, and drainage filter course, as indicated.

7.1 Surface Drains, in addition to drains produced by the grading or warping of the finished surfaces of playing!
areas, shall consist of sodded or. paved gutters or ditches with pipe or culverts, where required, to carry water under!
walks or roadways crossing the surface drainage, and shall include gratings or other inlets as indicated. Areas around!
inlets into which gutters or ditches discharge shall be protected by paving where so indicated. Gutters shall be dished)
and sodded or otherwise protected from erosion. The sides of drainage ditches shall be cut back to the angle o£
repose suitable for the class of soil in which the ditches occur. Turfed sides of drainage ditches shall be suitable foxi
mowing, as indicated. Culverts and surface inlets to storm' drains shall conform to section: STORM-DRAINAGE
SYSTEM unless otherwise indicated. Connections to all existing storm drains and the locations and sizes of culverts
and surface inlets shall be as indicated. The gratings of any existing surface inlets shall be raised or lowered td
conform to the proposed finished grades.

8, PROVISION FOR SPECIAL ATHLETIC FIXTURES. During the process of establishing the subgrade and
prior to the placing of topsoil or surfacing of playing areas, suitable provison shall be made for the installation of all
fixed or removable appurtenances and special athletic fixtures, and for any subsurface construction required iIt
connection therewith, as indicated, whether or not such fixtures are to be furnished under this section of th¢
specifications. Such subsurface construction shall be accurately installed in accordance with the drawings or a$
directed. . '

9. NATURAL TURF PLAYING SURFACES shall consist of well-established, grassed areas having a thickly matted
root growth of selected grasses best suited to the climate, locality, and the type of outdoor sport, and shall b¢
obtained by seeding, sodding, or by sprigging, or any combination of these methods best adapted to the early
development of a satisfactory turf, together with such fertilizing, liming, mulching, and watering as may be necessart
to establish and maintain the growth of such turf. Seeding, sodding, or sprigging, and mulching shall be done iJiJ.
accordance with section: TURF. .

10. SAND-CLAY PLAYING SURFACES shall consist of a stone foundation course, a clay foundation course, a
wearing course, and, where required, a drainage filter course hereinbefore specified, all constructed on the prepare~
subgrade. '

10.1 Stone Foundation Course. A layer of crushed stone 3/4-inch to l-1/2-inch shall be spread over the subgrad~
or over the drainage filter course constructed thereon, and shall be given preliminary compaction by rolling, follweil
by a filler consisting of crushed stone 1/4- to I/2-inch to be spread in sufficient quantity to fill voids in th¢
underlying stone. This filler stone shall be wetted sufficiently and thoroughly rolled into the voids using a pow~
roller of approved weight. After final compaction, the stone foundation course shall be not less than 3 inches in
thickness. . ,

10.2 Clay Foundation Course. Selected inorganic fat clay with high plasticity (CH), well screened through :a
I-inch mesh screen, shall be evenly spread on the stone foundation course in sufficient quantity to produce a lay~r

not less than 3 inches thick after thorough compaction by rolling.

10.3 Wearing Course shall consist of a carefully selected and approved clay-silt mixture, approximately 50 percertt
each of clay and silt, screened free of gravel through a 1/4-inch mesh screen. The Contractor shall furnish samples qf
the size required by the Contracting Officer of materials intended for use, and these samples will be analyzed anid a
compared with analyses of accepted local materials. The materials to be used shall be thoroughly mixed by approved •
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The quantities of asphalt are the residual binder content required, and these quantities apply directly to asphalt
cements but do not include solvents or water that is contained in liquid or emulsified asphalts.

11~3.2 Bituminous'Mixtures shall be manufactured in accordance with the approved job-mix formula furnished by
the Contractor prior to commencement of paving operations. The approved job-mix formula shall allow the
tolerances specified in section: ASPHALT CONCRETE (CENTRAL-PLANT HOT-MIX). The requirements regarding
Marshall-test properties for surface- and binder-course mixtures will not apply to bituminous concrete mixes used in
paving playing surfaces. .

11.3.3 Mixing-Plant Requirements of section: ASPHALT CONCRETE (CENTRAL-PLANT HOT-MIX) will be
waived where satisfactory data are submitted indicating that the plant proposed by the Contractor will produce
asphaltic-concrete mixtures that will meet the requirements of the applicable section of these specifications.

11.3.4 Compaction of Mixtures in Each Course shall be in accordance with applicable requirements of section:
ASPHALT CONCRETE (CENTRAL-PLANT HOT-MIX), except that rollers weighing not less than 5 tons may be
used. Rolling shall continue until the voids in the total mix are reduced to less than 4.0 percent.

11.4 Tack Coat. Prior to the placing of the surface course, a tack coat shall be applied to the completed leveling
course in accordance withsection: TACK COAT.

100
78-100
60-87
45-73
32-58
21-43
12-28
. 6-12

6-11

Percentage by weight (passing)
3/8-inch maximum

3/8 inch
No.4
No.8
No. 16
No. 30
No. 50
No. 100
No. 200

Sieve designation
(square openings)

Bituminous
mixture

Aggregate

Residual asphalt percentage

methods with clean sharp sand screened through a lIB-inch mesh screen, in the proportion of 1 part sand to 2 parts
day silt by volume. This sand-day-silt mixture shall be evenly spread on the foundation to form the playing-5urface
course, which, after thorough compaction by rollirig,shall ninge from 'not less than 1 inch to 1-1/2 inches in
thickness. The surfaces shall then be screeded off and worked to an accurate plane in accordance with the levels and
grades indicated as appropriate for the athletic facilities for which the surfaces areto be used.,'

11. BITUMINOUS CONCRETY PLAYING SURFACES shall consist of abase courSe, a prime coat, .bitumi,nous
leveling and surface courses, a tack coat, a color coating, and, where required, the drainage filter course hereinbefore
specified, all constructed on a prepared subgrade.

11.1 Base Courses of all bituminous concrete playing suriaces shall conform to section: AGGREGATE BASE as
modified. herein.

11.1.1 Materials. .Uncrushed gravel may be used.

11.1.2 Gradation NO. 3' shall be used. Grading requirements shall apply to the mixed materials prior to placing and
,compaction.

11.1.3 Liquid Limit and Plasticity-Index Requirements shall apply to that portion of the mixed material passing
the No. 40 sieve prior to placing and compacting. The liquid limit shall not be greater than 30 and the plasticity
index shall not exceed 9.

11.1.4 Rolling. Power rolers weighing not less than 5 tons may be used for compacting this base course when
types and weight of rollers specified in section: AGGREGATE BASE are not economically available. Rolling shall
continue until the layer through the full depth is compacted to at least 95 percent CE 55 maximum density.

11.2 Prime Coat. Prior to the placing of the leveling course, the completed base course shall be primed· to
conform to section: PRIME COAT.

11.3 Leveling and Surface Courses of all bituminous concrete playing surfaces shall conform to applicable portions
of section: ASPHALT CONCRETE (CENTRAL- PLANT HOT-MIX), as modified herein.

11.3.1 Composition of the Bituminous Mixtures shall be the same for both the leveling and surface courses and
shall consist of aggregates and asphalt cement withinthe limits set forth in the following table.



11.5 Thickness of Base,. Leveling, and Sllrface Courses.

11.5.1 Base Course shall be 4 inches thick unless indicated otherwise.

11.5.2 Leveling Course shall be 1-1/2inch,es thick.

11.5.3 Surface Course shall be 1 inch thick unless indicated otherwise.

11.6 . Color Coating and Marking. Paint. After curing.'of the bituminqussurface course for the number of days
recommended by the manufacturer,. the entire playing surface shall be covered' with color coating spread in
accordance' with the manufa,1:;turer's instructions. Applicatio,n shall be. ma<ie when the temperatuTe is above 55:°F.
and rain is not imminent. The coating shall brush easily, have good spreading characteristics, and be suitable for
application with wide hair-type brooms. The coating shall not stain or discolor tennis balls nor be scuffed Off under
foot in normal playing 24 hQurs after application. Playing lines shall be marked with white marking paint having the
same characteristics and performance as the color coating except that the paint shall be suitable for application by
spray e.quipment. Both the'coatingand the paint sha,ll consist of resin water emulsion with Jiligments, such as
titanium, dioxide, extender, light-fast tinting or color pigments, and with additives as needeclsuch as dispersants,
antifoaming agents, and preservatives. Coating and paint' shall be suitable for use over all types of asphaltiC and
emulsified asphaltic surfaces. Neither the coating nor the paint shall cause lifting, crazing, peeling, or other damage
to the bituminous surface, nor shall the asphalt bleed through or react with the color coating. The coating and the
paint shall be of a formulation· that has had a satisfactory service record for at least three YlflUS underdimatic
conditions similar to those at the project site and for similar use. .' .

12. PORTLAND CEMENT CONCRETE PLAYING SURFACES shall be classB concrete confo~ming to section:
CONCRETE as modifjed herein, constructed either on a prepared subgrade or over a drainage course, as indicated; in
the case of horizontal playing surfaces. Concrete handball walls, if included, shall be made of reinforced concrete
with class of concrete, reinforcing, foundations, forms, and bracing in accordance with section: CONCRETE.

12.1 Aggregate shall conform to Federal Specification SS-A-28l, class 1 or 2. The nominal size shall be 1-1/2
jnchesto No.4 sieve size.

12.2 Portland Cement shall conform to Federal Specification SS-C-1960/3, type IA and IIA.

fi3 . ThickneSs. Horizontal portland cement concrete playing surfaces shall consist of concrete Slabs 4 inches
thick unless otherwise indicated. Vertical portland cement concrete playing surfaces such as handball walls, if
included, s~ll be 8inches thick.

12.4 Surface Finish for all portland cement concrete playing surfaces shall conform to section: CONCRETE. The
surface finish for courts shall be monolithic finish, except that the second steel-troweling to a burnished finish shall
be omitted on horizontal surfaces other than shuffleboard courts. The surface finish for throwing circles shall be
nonslip finish. N ~rtical playing surfaces of handball walls shall have a rubbed finish.

12.5 Curing of portland cement concrete playing surfaces shall conform to section: CONCRETE.

13. COURT LINES AND RESTRICTION MARKINGS shall be as specified hereinbefore for bituminous surfaces,
or shall be as indicated or as directed for other surfaces, and Shall be applied with the type of paint or other marking
material best adapted for a weather-resistant and durable marking on the particular type of playing surface. Court
lines for multiple court areas shall be applied with different colors as directed by the Contracting Officer.

14. MAINTENANCE OF TURF AND SAND-CLAY SURFACES. After thecompletiori of construction and
prior to acceptance by the Contracting Officer, the Contractor shall maintain turf and sand-clay surfaces in the
following manner. .

14.1 Turf. Turfed areas shall be periodically watered,rolled, mowed, chemically weeded without injury to trees,
shrups,orother vegetation, and shall be fertilized as directed until a satisfactory weed-free growth has been
established; .

14.2 Sand Clay. The Contractor shaH conduct daily maintenance operations, including blOoming, dragging,
sprinkling, and rolling, as directed until the sand-clay surface is thoroughly worked to an accurate, consolidated,
acceptable finish. Prior to final acceptance, the Contractor shall mal<:e one application of 3/4 pound of calcium
chloride per square yard to the sand-clay of the entire playingarea~ .

* * * *'*
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SECTION 91

PRECAST CONCRETE FLOOR
(HANDBALL COURTS)

Building Code Requirementsfor Reinforced
Concrete

5. Concrete Quality Control
6. Tests and Test Reports
7. Installation

AC1318-63

ACI512;.67

1.1 . American Concrete Institute (ACI), Standards.

1. Applicable Publications
2. General
3. Design and Fabrication
4. ShopDrawi~ and Placing Drawing$

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

Recommended Practice for Manufactured
Reinforced Concrete Floor and Roof Units

2. GENERAL. The work shall be in accordance with ACI 512, all portions of which are mandatory unless
otherwise indicated or specified. Prestressed units may be provided. Prestressed concrete including prestressing steel
and evaluation of concrete strength tests shall be in conformance with Ad 318. Precast units shall be the product of
a concern specializing in providing precast concrete floor and roof units and services associated with precast concrete
construction. The units shall be produced under plant-eontrolled conditions. Units shall be free of fins. Surfaces that
will be concealed from view shall be free of surface holes over 1/2 inch in diameter. Surfaces to receive subsequent
applications other than painting shall be suitable for the purpose intended and free of any coatings that would
interfere with adhesion or bond. Surfaces that will be painted or exposed-to-view shall be smooth, free of form
marks or texture, and shall have surface blemishes filled and finished to match adjoining concrete in color and
texture. .

Anchorage for work or other trades;

Anchorage to supporting construction if required by the design;

Headers for openings where additional structural work is required;

Joints between units and between units and other construction;

Reinforcing including prestressing steel details;

3. 'DESIGN AND FABRICATION ofthe units shall be for the design load conditions and spans indicated and for
additional loads imposed by openings or support of the work of other trades. Concrete topping shall (not) be used in
establishing the design strength of the units. The sum of the immediate deflection due to live load and additional
long-time deflections, as outlined for controlof deflections in ACI 318, shall not exceed the deflection}imitations
indicated.

3.1 Strength Design shall be perf~rmed by one of the following.

3.1.1 Structural Analysis. The analysis, complete with detailed computations, shall be performed in accordance
with ACI 318 and shall include evaluations of the effects of holes, discontinuities, and concentrated loads as
outlined in ACI 5 12. The method of analysis shall be stated.

3.1.2 Test Method. Units tested shall be representative of the units to be furnished. Deflections shall be
established by tests as part of the design.

3.2 'Delivery. Units shall be delivered to the jobsite only after they have been completely cured.

4. SHOP DRAWINGS AND PLACING DRAWINGS shall be submitted for approval in accordance with SPECIAL
PROVISIONS and shall show the information required by Ad 512. The drawings shall additionally show the precast
unit manufacturer's recommended details and materials for the work required by paragraph INSTALLATION and as
follows:



Minimum concrete compressive strengths at initial prestress and 28 days,
and initial prestress to be applied;

Shoring unless structural computations are submitted showing that allowable
concrete stresses during the work will not be exceeded when shoring is
not used.

Shop drawings shall be accoIJlpanied by the structural analysis or test reports specified.

5. 'CONCREfEQUALITY CONTROL Compressive strength tests shall be made on concrete specimens of the'
same mix used in manufacturing units delivered to the jobsite and cured in the same manner as the units furnished.

6. TESTS AND TEST REPORTS. Te~ts required in paragraph CONCRETE QUALITY CONTROL, and for units
designed by procedure in p!lragraph Test Method, shall be performed by an independent commercial testing
laboratory except that compressive-strength tests for initial prestress may be performed in the m~ufacturer'splant ,
laboratory. Tests shall be performed at no additional cost to the Government. Certified copies of test reports shall be !
furnished and shall include all test data and results.

7. 'INSTALLATION shall be according to the approved shop and placing drawings.

7.1 ' Bearing Surfaces shall be revel and freefrom irregularities. Irregularities in masonry bearing surfaces shall be !

leveled with a stiff cement mortar. Mortar shall be allowed to harden before installing the units. Units shall be
installed at right ang1estobearin~, drawn up tight without forcing or distortion, and with sides plumb. Sl,ab ends,
shall be alined. Underside of slabs shall present true ceiling surface. '

7.2 Grouting. Where ,shown on approved shop drawings, the keyways between units and other spacessllall be .
;cleaned and filled solidly with grout. Grout that may have seeped through to surfaces in spaces below shall be
rl;:lmoved before hardening.

7.3 Calking. Joints in Ceilings that will be exposed-to-view or painted shall be calked with nonstaining,
nonshrinking sealant. ' ' '

7.4 . Concrete Topping shall be applied to tops of floor (and roof) slabs continuous over the entire span. ToPs of
slabs shall be clean and free of any material that w:ould adversely affect bond. The concrete topping shall be a
minimum of 2 inches thick and of compressive strength used by the manufacturer in establishing the design strength
of the units, but not less than 3,000 p.s.i. at 28 days. Concrete materials, quality, mixing, placing, and curing shall be
in conformance with ACI Standard 318. Toppings shall be .reinforced with welded wire mesh fabric or longitudinal .
wires not lighter than 12 gage spaced not over 4 inches on centers and oftransverse wires not lighter th,an 10,gage
and spaced not over 12 inches on centers. Mesh shall be placed with longitudinal wires transverse to span,of un.its.
Concrete shall be finished, suitable for the intended purpose, to true plane surfaces within a tolerance of 1/8 inch m
10 feet as determined with a lo-foot straightedge. Oil- or wax.base curing compounds shall not !>e used. '

7.5 . Loading. After installation, care shall be taken to avoid the storage of construction materials or imposing
other loads that would overload the precast units. ' ' '

*****
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2.1 Paints. Paints shall conform to Fed. Spec. TT-P-115 or TI-P-85, color as required.

a. A test report showing that the proposed batch meets all specified requirements.

Paint, Traffic, Highway, White and
Yellow

Paint, Traffic; RefleCtorized for
Airfield Runway Marking (Drop-on
Type)

Paint, Varnish, Lacquer, and Related
Materials; Methods of Inspection,
Sampling, and Testing

4. Equipment
S. Surface Preparation
6. Application

Index

No. 141a
& Change Notices
1,2,3,4

TI-P-lISE

TT-P-85D
&Am-I

1. Applicable Publications
2. Materials
3. Sampling and Testing

1.2 Federal Standard (Fed. Std.).

2. MATERIALS. Paint and reflective media shall be in sealed containers that plainly show the designated name,
formula or specification number, batch number, color, date of manufacturer, manufacturer's name, formulation
number and directions, all of which shall be plainly legible at time of use. The paint shall be homogeneous, easily
stirred to smooth consistency, and shall show no hard settlement or other objectionable characteristics during a
storage period of six months.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specificatio~ to the extent indicated by references thereto.

1.1 Federal Specifications (Fed. Spec.).

SECTION 9L

PAVEMENT MARKINGS

3. SAMPLING AND TESTING. Materials proposed for use shall be stored on the project site in sealed and
labeled containers, or segregated at source of supply, sufficiently in advance of needs to allow 60 days for testing.
Upon notification by the Contractor that the material is at the site or source of supply, a quart sample of each
batch, paint and reflective media shall be taken by random selection from sealed containers by the Contractor in the
presence of a representative of the Contracting Officer. Contents of the sampled containers shall be so thoroughly
mixed as to render the sample truly representative. Samples shall be clearly identified by designated name,
specification number, batch number, manufacturer's formulation number, project contract number, intended use,
and quantity involved. At the discretion of the Contracting Officer, samples may be tested by the Government
before approval, or material may be approved for use based on either of the following data furnished by the
Contractor:

b. A test report showing that a previous batch manufactured using the same formulation as that used in
manufacturing the proposed batch met all specified requirements, and a report showing test results on the proposed
batch for the following properties required in the material specification: weight per gallon, viscosity, fmeness of
grinG, drying time, and gradation. Testing procedures and reports shall be as specified in paragraph 5 of Method
1031.2 of Fed. Std. 141. If materials are approved based on reports furnished by the Contractor, samples will be
retained by the Government for possible future testing should the material appear defective during or after
application. When tested by the Government and samples fail to meet specification requirements, the materials
represented by the samples shall be replaced and the cost of testing will be deducted from the payments due the
Contractor at the rate of $100 per sample retested.

•



4. EQUIJ?TMENT. All machines, tools, and equipment used in performance of the work shall be approved and
maintained in satisfactory operating condition . ,

4.1 Paint Applicator. The equipment for' applying paint to pavements shall be self-propelled or mobile-drawn
pneumatic spraying machine with suitable arrangements of atomizing nozzles and controls to obtain the specified
results. The machine shall have a speed during application not less than 5 m.p.h., and shall be capable of applying the
stripe widths' indicated, at the paint coverage rate specified in paragraph: APPLICATION, and of even uniform
thickness with clear-cut edges. Equipment shall be capable of placing the prescribed number'of lines at a single pass
as solid lines, intermittent lines or a combination of solid and intermittent lines using aIIlaximum of three different
colors of paint as specified.

The paint applicator shall have paint reservoirs or tanks of sufficient capacity and suitable gages to apply paint in
accordance with requirements specified. Tanks shall be equipped with suitable air-driven mechanical agitators. The
spray mechanism shall be equipped with quick action valves conveniently located, and include necessary pressure
regulators and gages in full view and reach of the operator. Paint strainers shall be installed in paint supply lines to
insure freedom from residue and foreign matter than may cause malfunction of the spray guns. The paint applicator
shall be readily adaptable for attachment of an air actuated dispenser for the reflective media approved for use.
Pneumatic spray guns shall be provided for hand application of paint in areas where the mobile paint applicator
cannot be used.

5. SURFACE PREPARATION. New pavement surfaces shall be allowed to cure for a period of not less than 30
days before application of marking materials. All surfaces to be marked shall be thoroughly cleaned before
application of the paint. Dust, dirt, and other granular surface deposits shall be removed by sweeping; blowing with
compressed air, rinsing with water or a combination of these methods as required. Rubber deposits, surface laitance,
existing paint markings, and other coatings adhering to the pavement shall be completely removed with scrapers,
wire brushes, sandblasting, approved chemicals, or mechanical abrasion as directed. Where oil or grease are present
on old pavements to be marked, affected areas shall be scrubbed with several applications of trisodium phosphate
solution or other approved detergent or degreaser, and rinsed thoroughly after each application. After cleaning,
oil-soaked areas shallbe sealed with cut shellac to prevent bleeding through the new paint.

6. APPLICATION.

6. r ' Rate Of Application.

6.1.1 Non-Reflective Markings. Paint shall be applied evenly to the pavement surface to be coated at a rate of,
105 plus or minus 5 square feet per gallon. ;

6.2 Paint. Paint shall be applied to clean, dry surfaces,. and unless otherwise approved, only when air and'
pavement temperatures are above 40 F and less than 95F. Paint temperature shall be maintained within these same!,
limits. Paint shall be applied pneumatically with approved equipment at rate of coverage specified herein., The'
Contractor shall provide guide lines and templates as necessary to control paint application. Special precautions shall
be faken in marking numbers, letters, and symbols. All edges of markings shall be sharply outlined. The mllXllnUm
drying time requirements of the paint specifications will be strictly enforced, to prevent undue softening of bitumen, ,
and pickup,displacement, or discoloration by tires of traffic. If there is a deficiency in drying ofthe markings,
painting operations shall be discontinued until cause of the slow drying is determined and corrected.

6.3 Traffic Controls. Suitable warning signs shall be placed near the beginning ofthe worksite and well ahead of
the worksite for alerting approaching traffic from both directions. Small markers shall be placed along newly painted
lines to control traffic and prevent damage to newly painted surfaces. Painting equipment shall be marked with large
warning signs indicating slow-moving painting equipment in operation. .

* * * * *

•
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3. DELIVERY, STORAGE, AND HANDLING.

1.2 U.S. Department of Agriculture Federal Seed Act Of August 9, 1939.

Rules and Regulations

Fertiliz~rs, Mixed, Commercial

5. Materials
6. Installation
7. Turf Establishment Period
8. Final Acceptance

Index

Q-F-241D

1. Applicable Publications
2. Submittals
3. Delivery, Storage; and Handling
4. Environmental Protection

b. Fertilizer

2.2 Manufacturer's Literature. Manufacturer's literature on hydro-mulch shall be submitted.

SECTION lOA

TURF

5.1 Seed. Seed shall be state-certified seed of the latest season's crop and shall be delivered in original sealed
packages bearing the producer's guaranteed analysis for percentages of miXtures, purity, germination, weed-seed
content, and inert material. Seed shall be labeled in conformance with U.s. Department of Agriculture rules and
regulations under the Federal Seed Act and. applicable state seed laws. Seed that has become wet, moldy, or
otherwise damaged will not be acceptable. .

3.2 Storage.

3.2.1 Seed, soil sulphur, and fertilizer shall be kept in dry storage away from contaminants.

3.2.2 Soil sterilant shall not be stored with any other landscape materials..

3.2.3 Storage of materials shall be in areas designated or as approved.

4. ENVIRONMENTAL PROTECTION. All work and Contxactor operations shall comply with the requirements
of section: ENVIRONMENTAL PROTECTION.

5. MATERIALS.

2.1 Certificates of Conformance or Compliance. aefore delivery, notarized certificates attesting that the
following materials meet the requirements specified, shall be submitted in triplicate, for approval.

a. Seed

3.1 Delivery.

3.1.1 The Contractor shall notify the Contracting Officer of the delivery schedule in advance so materialmay be
inspected upon arrival at the jobsite. Unacceptable material shall be removed from the jobsiteimmooiately.

3.1.2 During delivery, seed shall be protected from drying out and contamination.

3.1.3 Fertilizer and soil sulphur shall be delivered to the site in the original, unopened containers bearing the
manufacturer's guaranteed chemical analysis, name, txade name, txademark, and conformance to State and Federal
laws. In lieu of containers, fertilizer and soil sulphur may be furnished in bulk and a certificate indicating the above
information shall accompany each delivery.

53 Stat. 1275

2. SUBMITTALS.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the ~xtent ihetrcatedby t1,le references
tI:1ereto.

1.1 Federal Specifications (Fed. Spec.~
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6. INSTALLATION.

6.1 Tillage. After the areas required to be seeded, have been brought to the grades as specified, they shall btl
thoroughly tilled to a depth of at least 7 inches by scarifying, disking, harrowing, or other approved methods. Alt
debris and stones larger than one inch rema,ining on the surface after tillage shall be removed.

6.2 Topsoiling. Prior to placing topsoil, the subgrade shall be scarified to a 2-inch depth for bonding of tops04
with subSOil The topsoil shall be evenly spread to a minimum depth of 3 inches. Topsoil shall not be spread wheIJ
frozen or excessively wet or dry. Irregularities in finished surfaces shall be corrected to eliminate depression~

Finished topsoil areas shall be protected from damage by vehicular .or pedestrian traffic. Seeding shall b~
accomplished only when areas are brought to finished grade. .

1%

1%

Maximum Percent Weed S~ed

95%

95%

Percent Germination

82%

Percent by Weight

82%

Name of Grass
(Botanical and. Common)

Cynodon(Bennuda)Dactylon

Lolium (Rye) Multiflorum

5.2 Topsoil.

5.2.1 Topsoil shall be the existing surface soil stripped and stockpiled on the site and amended by the addition oi
soil sulphur as a pH adjuster at the rate of 1000 lb. per acre anc;l manure as a soil conditioner at the rate of 300cuJ
~~~ i

5.2.2 If additional topsoil is required, it shall be furnished by the Contractor and shaUbe a natural, friable soill
representative of productive soils in the vicinity. It shall be obtained from well-drained areas and shall be free o~

admiXture of subsoil and foreign matter or objects larger than one inch in any dimension, toxic, substances, andanyj
material orsubstance that may be harmfUl to plant growth. The pH range shaUbe 7.0 to 8.0.

5.3 pH Adjusters.

5.3.1 Soil Sulphur shall be agricUltural sulphur containing 99.5% sulphur and 0.5% inert ingredients.

5.4 Soil Conditioners.

5.4.1 Rotted manure shall be unleachedstable or cattle manure containing not more than 25% percentby volume
of straw, sawdust, or other bedding materials and containing no chemicals or ingredients harmful to plants.

5.5 Fertilizer. Fertilizer shall be commercial grade, free flowing, uniform in composition and shallconfonn to;
applicable State and Federal regulations. Granular fertilizer shall conform to Fed. Spec. ().F-24 1, Type I, Level B,I
and shall bear the manufacturer's guaranteed statement of analysis. Granular fertilizer shall contain a 'minimumj
percentage by weight of 20 nitrogen (of which 50 percent shall be organic), 10 available phosphoric acid, and lQ
potash. '

5.6 Soil Fumigant, Soil fumigant shall be 97 percent methyl bromide and 3 percent chloropicrin.

5.7 Mulch.

5.7.1 Wood cellulose fiber for use with hydraulic application ofgrass seed and fertilizer shall consist of specially[
prepared wood cellUlose fiber, processed to contain no growth or germination-inhibiting factors and dyed ani
appropriate color to facilitate visual metering of the application of materials. On an air-dry weight basiS, the woodl
cellulose fiber shall contain amaximum of 12 percent moisture, plus or minus 3 percent at the time of manufacture.:
The pH range shall be from 3.5 to 5.0. The wood cellulose fiber shall be manufactured so that: ...

a. After addition and agitation in slurry tanks with fertilizers, grass seeds, water, and other approved!
additives, the fibers in the material will become uniformly suspended to form a homogeneous slurry.

b. When hydraulically sprayed on the ground, the material will fonn ablotterlike cover impregnated
.uniformly with grass seed. .

c. The cover will allow the absorption of moisture and allow rainfall or applied water to percolate to the
underlaying soil.

5.8 Manure shall be spread on seed at a rate of one cubic yard/ 1000 sq. yd. for non-hydraulic applications.

5.9 Water. Water shall contain no elements toxic to plant life and shall be obtained from sources on project sittl
at no cost to the Contractor. The irrigation system installed as part of this contract may be used. :



6.3 Application of Fertilizer, pH Adjusters, and Soil Conditioners.

;6.3.1 Fertilizershall be .applied at tterate of 500 p~ul1dsper acre, In addition, the Contractor shall adjust soil
.'acidity and add soil conditioners as specified for suitable. topsoil under paragraph "Topsoil". .

6.3.2 All fertilizers, pH adjusters, and soil conditioners shallge incorporated into the soil to a depth of at least 7
inches and shall be incorporated as part of the tillage operation herein before specified. Immediately before se¢ding,
the soil shall be restored to an even condition.

6.4 Soil Treatment.

6.4.1 All areas requiring soil fumigation shall be treated with the specified material applied according to the
manufacturer's recommendations; . ,

6~5 Planting Seasons and Conditions. .Planting shall be done within the following dates:

a. Bermuda Seed shall be sown from May 15th to August 15th.

b. Rye seed shall be sown from September 1 to April 1. Rye seed shall be used at other times for Contractor
shall seed multi-purpose fields in either rye or bermuda depending upon season. Other areas shall be seeded in only
bermuda.

Planting shall not be done when the ground is in an unsatisfactory condition for planting. If special conditions exist
that may warrant a variance in the above planting dates or conditions, a written request shall be submitted to the
Contracting Officer stating the special conditions and proposed variance.

6.6 Seeding;

6.6.1 Seed shall be broadcast by approved sowing equipment at the rate of 5 pounds per 1,000 square feet for
bermuda and 15 pounds per 1,000 square feet for rye. One half of the seed shall be sown in one direction, and the
remainder shall be sown at right angles to the first sowing. The seed shall be covered to an average depth 'of 1/4
inches by means of spike-tooth harrow, cultipacker, or other approved device.

6.6.2 When hydroseeding, the seed and fertilizer or the seed, fertilizer, and approved mulch material shall be mixed
in the required amount of water to produce a homogeneous slurry and then uniformly applied under pressure at the
rate of 5 lbs. for bermuda and 15 lbs. for rye per 1,000 square feet (dry weight). When wood cellulose mulch is to be
incorporated as an integral part of the slurry mix, it shall be added after the seed and fertilizer have been thoroughly
mixed and shall be applied at the rate of 25 pounds per 1,000 square feet (dry weight).

6.6.3 Immediately after seeding, the entire area shall be firmed with a roller not exceeding 90 pounds for each foot
of roller width. If seeding is performed with a cultipacker-type seeder or if seed is applied in combination with
hydromulching, rolling may be eliminated.

6.6.4 Mulch shall be evenly spread at the rate of 40 cu. yds. per acre.

6.7 Portection of Seeded Areas. Immediately after seeding, the area shall be protected against traffic or other use
by erecting barricades, as required, and placing approved signs at appropriate intervals until final acceptance.

6.8 Restoration and Clean-Up.. Excess and waste material shall be removed daily. When turfing in an area has
been completed, the area shall be cleaned of all debris and excess material. Where existing turf areas have been
damaged during turfing operations, the Contractor shall ,restore the areas to their original condition at his expense.

7. TURF ESTABLISHMENT PERIOD.

7.1 General.

7.1.1 The turf establishment period will be for a period of 90 days after completion of seeding the entire project.

7.1.2 The Contractor shall be responsible for the establishment and proper care of a stand of turf over the entire
seeded area.

7.2 Maintenance During the Establishment Period.

7.2.1 The Contractor shall provide the following maintenance: mowing, removal of excess clippings, eradicating
weeds, watering, fertilizing, overseeding and any other operation necessary to promote the growth of grass.

7.2.2 The seeded area shall be mowed to a height of 1-1/2 inches whenever the average height of the grass becomes
3 inches.
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8. FINAL ACCEPTANCE.

8.1. General. Finfll inspection and acceptance will be at the ~nd of the turf establishment period. Acceptance will
be based upon a satisfactory stand of turf co~eringatleast 95 percent of the seeded areas. Areas larger than 6 s'l.uare
inches that do not have a stand of turf or other areas skipped in seeding operation shall be reseeded asspeclfied
hereinbefore. Prior to final acceptance,the Contractor sJtall apply 3 pounds per 1,000 square feet of a slow release
nitrogen fertilizer. Formula for this application shall be 33N-OP"OK. ... .

*****
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b. Fertilizers

10B-l

3. SUBMITTALS.

Lumber, Timber, Bridge Ties and Mine Ties
Pressure Treatment by.PressUre Processes

Peats, Mosses, Humus and Related Products

Nursery Stock

Fertilizers, Mixed, Commercial

Standarized Plant Names

6. Environmental Protection
7. Materials
8. Installation
9. Plant Establishment Period

Z60.1-1973

Second Edition-1942

D 2607-6Q

o-P-241D

Q-P-166E

C2-74 (Rev Apr 76)

2. SOURCE INSPECTIONS.

1.4 American Wood Preserver's Association (AWPA) Publication.

a. Plant materials

a. Metal edging

c. Gravel

1.3 American Joint Committee on Horticultural Nomenclature (AJCHN) Publication.

SECTION lOB

TREES, SHRUBS, GROUND COVERS, AND VINES

Index

1.1 Federal Specifications (Fed. Spec.).

Peat, Moss; Peat, Humus; and Peat,
Reed-Sedge

1.2 American National Standards Institute (ANSI) Publication.

2.1 Plant Materials. Plant materials will be inspected by the Contracting Officer at the growing site and tagged or
otherwise approved for delivery. Such inspection does not preclude right of rejection at the project site.

d. Decomposed granite

3.3 Manufacturer's Literature. Manufacturer's literature on the following materials shall be submitted.

1. Applicable Publications
2. Source Inspections
3. Subrnittals
4. Delivery, Storage, and Handling
5. Deleted

1. APPLICABLE PUBLICAnONS. The following publications of the. issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

3.1 Samples. The following samples shall be submitted for approval before work is started.

a. Organic Mulch-lO pounds of each type to be used in the project.

3.2 Certificates of Conformance or Compliance. Before delivery, notarized certificates attesting that the
following materials meet the requirements specified, shall be submitted for approval and in accordance with
SPECIAL PROVISIONS.

•



4. DELIVERY, STORAGE, AND HANDLING.

4.1 Delivery.

4.1.1 The Contractor shall notify the Contracting Officer of the delivery schedule in advance so the plant material
may be inspected upon arrival at the jobsite. Unacceptable plant material shall be removed from the jobsite
immediately.

4.1.2 Plants shall be protected during delivery to prevent damage to the root balls or desiccation of leaves. Trees
shall be protected during transportation by tying in the branches and covering all exposed branches.

4.1.3 The use of equipment such as "tree spades" shall be permitted provided that the plant balls are sized in
accordance with ANSI Z60.1 and tops are protected from damage.

4.1.4 Fertilizer and Soil Sulphur shall. be delivered to the site in the original, unopened containers bearing the
manufacturer's guaranteed chemical analysis, name, trade name or trademark, and in conformance to State and
Federal law. In lieu of containers, fertilizer and soil sulphur may be furnished in bulk and a certificate indicating the
above information shall accompany each delivery.

4.2 Storage.

4.2.1 Plants not installed on the day of arrival at the site shall be stored and protected as follows.

a. Outside storage shall be shaded and protected from the wind.

b. Plants stored on the project shall be protected from drying out at all times by covering the balls or roots
with moist sawdust, wood chips, shredded bark, peat moss, or other similar mulching material.

c. Plants, including those in containers, shall be kept inaa moist condition until planted by watering with a
fine mist spray.

4.2.2 Soil Sulphur and fertilizer shall be kept in drY storage away from contaminants.

4.2.3 Soil sterilant and herbicides shall not be stored with any other landscape materials.

4.2.4 Storage of materials shall be in areas designated or as approved by the Contracting Officer.

4.3 Handling. Care shall be taken to avoid damaging plants beingmoved from the nurserY or storage area to the
planting site. Plants shall be protected from drying out. Plants shall not be handled by the trunk or stems. Plants
shall be protected from freezing or drying out by a covering of burlap, tarpaulin, or mulching material during
transportation from the heeling-in bed to the planting site. Damaged plants will be rejected and shall be removed
from the site. .

5. DELETED.

6. ENVIRONMENTAL PROTECTION. All work and Contractor operations shall comply with the requirements
of section ENVIRONMENTAL PROTECTION. .

7. MATERIALS.

7.1 Plants.

7.1.1 Plants shall conform to the varieties specified in the plant list and be true to botanical names as listed in
AJCHN Standarized Plant Names. Plants shall be in accordance with ANSI Z60.l except as otherwise stated in the
specifications or shown on the plans. Where the drawings or specifications are in conflict with ANSI Z60.l, the
drawings and specifications shall prevaiL

7.1. 2 Planting stock shall be well-branched and well-formed, sound, vigorous, healthy, and free from disease,
sun-scald, windburn, abrasion, and harmful insects or insect eggs and shall have healthy, normal and unbroken root
systems. Deciduous trees and shrubs shall be symmetrically developed, of uniform habit of growth, with straight
boles or stems and free from objectionable disfigurements. Evergreen trees and shrubs shall have well developed
symmetrical tops with typical spread of branches for each particular species or variety. Ground covers shall be
vigorous, have the number and length of runners and clump size specified, and be the proper age for the grade of
plants specified. Only ground cover plants well established in removable containers, integral containers, or formed
homogeneous soil sections shall be used. Plants shall have been grown under climatic conditions similar to those in
the locality of the project. Plants budding into leaf or having soft growth shall be sprayed with an anti-desiccant at
the nursery before digging.

lOB-2



•

•

7.1.3 The ininimum acceptable sizes of all plants, measured before pruning and with branches in normal position,
shall conform to the measurements indicated. Plants larger in size than specified may be used with the approval of
the Contracting Officer, with no change in the contract price. If larger plants are used, the ball of earth or spread of
roots shall be increased in accordanoe with ANSI Z60.1.

7.1.4 The Contractor shall facilitate inspection arid identification by labeling trees and bundles or containers ofthe
same shrub, ground cover, or vine with a durable waterproof label and weather-resistant ink. Labels shall state the
correct plant name and size as specified in the list of required plants. Label shall be securely attached to plants,
bundles, and containers of plants and shall be legible for 60 days after delivery to the planting site.

7.1.5 Plant material shall be nursery grown unless otherwise indicated and shall conform to the requirements and
recommendations of ANSI Z60.1. Plants shall be dug and prepared for shipment in a manner that will not cause
damage to branches, shape, and f1.lture development after planting.

7.1.5.1 Container grown plants shall have sufficient root growth to hold the earth intact when removed from
containers but shall not be root bound.

7.1.6 Substitutions shall be made oIlly when a plant is not obtainable and the Contracting Officer authorizes a
change order providing for use of the nearest equivalent obtainable size or variety of plant having the same essential
characteristics with an equitable adjustment of the contract price. If all other requirements are met, any plant may
be furnished,

a. Container-grown instead of balled or burlapped.

7.2 Topsoil.

7.2.1 Topsoil shall be the existing surface soil stripped and stockpiled on the site.

7.2.2 If additional topsoil is required, it shall be furnished by the Contractor and shall be a natural, friable soil
representative of productive soils in the vicinity. It shall be obtained from well-drained areas and shall be free of
admixture of subsoil and foreign matter or objects larger than one inch in any dimension, toxic substances, and any
material or substances that may be harmful to plant growth. The pH range shall be 7.0 to 8.0. Topsoil that does not
meet this pH range shall be amended by the addition of pH adjusters. Soluble salts shall not exceed 1,000 ppm.

7.3 pH Adjusters.

7.3.1 Soil Sulphur shall be agricultural grade, containing 99.5% sulphur an 0.5% inert ingredients.

704 Soil Conditioners.,

704.1 Peat shall be a natural product of sphagnum moss peat teed-sedge peat derived from a freshwater site
conforming to ASTM D 2007 except as otherwise specified herein. Peat shall be shredded and granulated to pass a
l/2-inch mesh screen and conditioned in storage piles for at least 6 months after excavation.

704.2 Sand shall be clean and free of toxic materials.

7.4.3 Rotted manure shall be unleached stable or cattle manure containing not more than 25 percent by volume of
straw, sawdust, or other bedding materials and containing no chemicals or ingredients harmful to plants.

7.5 Planting Soil Mixture. The planting soil mixture shall be as.shown on drawings.

7.6 Fertilizer. Fertilizer shall be commercial grade and uniform in composition and shall conform to applicable
State and Federal regulations.

7.6.1 Granular fertilizer shall conform to Fed. Spec. Q-F-24l, Type I, Level B, and shall bear the manufacturer's
guaranteed statement of analYsis. Granular fertilizer shall contain a minimum percentage by Weight of: 16 nitrogen
(of which 50 percent shall be organic), 20 available phosphoric acid, and 0 potash.

7.6.2 With the approval of the Contracting Officer, packet, tablet, pellet, or other forms of slow release fertilizers
may be used.

7.7 Membranes.

7.7.1 Polyethylene shall conform to ASTM D 2103 and shall be 6 mil thick and black in color.

7.8 Mulch. Mulch shall be free from deleterious materials and shall be stored so as to prevent inclusion of foreign
materials.
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7.8.1 Organic mulch materials shall be ground or shredded bark and shall range in size from 1/4" to 3/4".

7.9 Staking Material.

7.9.1 Stakes for tree support shall be as shown on drawings.

7.10 Edging Material.

7.10.1 Metal edging shall be galvanized steel or aluminum with slots provided for stakes and shall be 1/4 inch thick
and 5 inches deep in 2o-foot lengths. Steel edging shall be treated with rust preventative and factory finished in color
gr~en. Anchoring stakes shall be of similar material and 16 to 18 inches long and tapered.

7.11 Water. Water shall not contain elements toxic to plant life. It shall be obtained from project site or from the
irrigation system installed from this project.

7.12 Herbicide control shall be of pre-emergence application as follow:

(1) Dacthal No. 75 or approved equal shall be applied in all ground cover areas and around all planting ini
gravel areas to a radius of 8 feet. Application as per manufacturer's directions. .

(2) Simizine or approved equal shall be applied in all gravel areas only. The Contractor shall maintain a
distance of 8 feet 'from all planting areas. Application as per manufacturer directions.

7.13 Tree Wound Dressing. Tree wound dressing shall be a black asphalt base antiseptic paint.

8. INSTALLATION.

8.1 Planting Seasons and Conditions. Planting shall be done between May and September. Planting shall be done.
with the approval of the Contracting Officer only when the ground is not frozen, or in an otherwise unsuitable
condition for planting. If special conditlons exist that may warrant a variance in the above planting dates or i
conditions, a written request shall be submitted to the Contracting Officer stating the special conditions and!
proposed variance. .

8.2 Layout. Plant material locations and bed outlines shall be staked on the project site by the Contractor and'
approved by the Contracting Officer before any plant pits or beds are dug. The Contracting Officer may adjust plant!
material locations to meet field conditions. .

8.3 Excavation for Planting.

8.3.1 Prior to excavating for plant pits and beds the area shall conform to the lines and grades shown on the plans
and the location of any underground utilities shall be verified by the Contractor and the Contracting Officer•.
Damage to utility lines shall be repaired at the Contractor's expense. If lawns have been established prior to planting,
operations, the surrounding turf shall be covered before excavations are made in a manner'that will protect turf!
areas. Existing trees, shrubbery, and beds that are to be preserved shall be barricaded in a manner that willi
effectively protect them during planting operations.

8.3.2 Rocks and other underground obstructions shall be removed to a depth necessary to permit proper planting!
according to plans and specifications. If underground utilities, construction,or solid rock ledges are encountered, i
other locations may be selected by the Contracting Officer.

8.3.3 Plant pits may be dug by any method approved by the Contracting Officer provided that the pits have i
vertical sides and flat bottoms. When pits are dug with an auger and the sides of the pits become glazed, the glazed:
surface shall be scarified. The size of plant pits shall be as shown on the plans.

8.3.4 Existing soil to be replaced in plant beds shall be excavated to a depth of 6 inches and replaced with plantingi
soil mixture and topsoil. Plant beds shall be brought to a srnoothand even surface conforming to established grades. :

8.3.5 Excess topsoil shall be used to form watering basins around plants, as specified herein or removed from the'
proj ect site. .

8.4 Setting Plants. Balled and burlapped and container-grown plants shall be handled and moved only by the ball!
or container. Plants shall be set plumb and held in position until sufficient soil has been firmly placed around roots i
or ball. Plants shall be set in relation to surrounding grade so that they are even with the depth at which they were I
grown in the nursery, collecting field, Qr container. When fertilizer in packet or tablet form is used, it shall be placed i
prior to backfilling and in accordance with the manufacturer's recommendations. Ground cover plants may be!
planted after the mulch is in place. Care shall be taken to avoid contaminating the mulch with the planting soil. .
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8.4.1 Container grQwn stock .shall be removed from containers in such a way so as to prevent damage to plant or
root system. Planting shall be backfilled with planting soil mixture to approximately half the depth of the ball and
then tamped and watered. ·The remainder of backfill of planting soil :lllixture shall be tamped and watered. Earth
saucers or water basins shall then be formed around isolated plants.

8.5 Edging Plant Beds or Individual Plants.

8.5.1 Beds or individual plants shall be uniformly edged, using a sharp tool to provide a clear cut division line
between the planted area and the adjacent lawn. Bed shape shall be as indicated on the plans. Individual plant pits
shall be circular in shape.

8.5.2 Metal edging materials shall be installed in accordance with manufacturer's recommenda~ions and/or as
indicated on the plans.

8.6 Mulching.

8.6.1 Mulching shall take place within 48 hours after planting.

8.6.2 Placing Organic MateriaL A mulch of bark shall be spread to a uniform thickness of one inch.

8.6.3 Mulch shall be kept out of the crowns of shrubs and off buildings, sidewalks, light startdards, and other
structures.

8.7 Staking.

8.7.1 Plants shall be staked as indicated on drawings.

8.8 Pruning.

8.8.1 New plant material shall be pruned in the following manner: Dead and broken branches shall be removed.
Deciduous trees and shrubs shall be pruned to reduce total amount of anticipated foliage by one fourth to one third.
Typical growth habit of individual plants shall be retained with as much height and spread as is practicable. Cuts
shall be made with sharp instruments, and shall be flush with trunk or adjacent branch to insure elimination of stubs.
"Headback" cuts at right angles to line of growth shall not be permitted. Trees shall not be poled or the leader
removed. Trimmings shall be removed from the site.. Cuts 1/2 inch in diameter and larger shall be painted with the
specified tree wound dre&'ling.

8.9 Restoration and Clean-Up•. Excess and waste material shall be removed daily. When planting in im area has
been completed, the area shall be cleared of all debris, spoil piles, and containers. Where existing grass areas have
been damaged or scarred during planting operations, the Contractor shall restore disturbed areas to their original
condition at his expense. At least one paved pedestrian acce&'l route and one paved vehicular access route to each
building shall be kept clean at all times. Other paving shall be cleaned when work in adjacent areas is completed.

8.10 Maintenance During Installation. Maintenance operations shall begin immediately after each plant is planted
and shall continue as required until final acceptance. Plants shall be kept in a healthY, growing condition by
watering, pruning, spraying, weeding, and any other nece&'lary operations of maintenance. Plant saucers and beds
shall be kept free of weeds, grass, and other undesired vegetation. Plants shall be inspected at least once per week by
the Contractor during the installation period and needed maintenance performed promptly.

9. PLANT ESTABLISHMENTPERIOD. Final acceptance of all work and materials under this section shall be at
the end of a period of establishment to be determined as follows. .

9.1 Beginning of the Plant Establishment Period. The period of establishment shall begin on the date that an
inspection by the Contracting Officer shows that all plants are in place and have been installed in accordance with
the specifications and plans. Replacement of plants that were not supplied by the Contractor but were relocated
under this contract and that die for any reason other than improper handling during transplanting and/or lack of
proper care will not be required. Loss thrOUgh Contractor negligence, however, shall require replacement in kind and
size per specification and shall be at the Contractor's expense.

9.2 During the Plant Establishment Period.

9.2.1 During the plant establishment period, the Contractor shall water all plants as necessary to maintain an
adequate supply of moisture within the root zone. An adequate supply of moisture is estimated to be the equivalent
of one inch of absorbed water per week that is delivered at weekly intervals in the form of natural rain Or is
augmented as required by periodic waterings. Water shall not be applied with a force sufficient to displace mulch and
shall not be applied so quickly that it cannot be absorved by the mulch and plants.

9.2.2 Plants shall be pruned and mulch replaced as required.

9.2.3 Stakes, and eroded plant saucers shall be replaced as required.
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9.2.4 In plant beds, grass and weeds shall not be allowed to reach a height of 3 inches before being completel)\
removed, including the root growtl:~. When plants' are in groups. other than cultivated beds, the Contractor shall no.
permit grass or other vegetation between them to become more than 5 inches in height. '

9.2.5 Other work, such as spraying with approved insecticides and fugicides to control pests, shall be done t~
ensure plant survival in a healthy growing condition.

9.2.6 Plants shall be fertilized at least once during the peri()d of establishment. Fertilization shall be either bY!
topdressing at one pound per 100 square feet of plant pit or bed area or by tablet or packet form fertilizer applied a~
per manufacturer's recommendations. Formula for the application shall be 8N-8P-4K. All plants shall be waterecl
immediately after fertilization.

9.2.7 Dead plants shall be r~moved immediately at the Contractor's expense. The Contractor will. not b~
responsible for theft or damage to plants by vehicles or vandalism following t:ompletion and approval of the!
installation portion of the planting contract. . ,

9.3 Termination of the Plant Establishment Period.

9.3.1 A preliminary inspection by the Contractor and the Contracting Officer will be held 3 months from the datti
of the beginning of the plant establishment period to determine plant acceptability and the number of replacements.:
Alternate or substituted varieties of plants shall be used only if approved by the Contracting Officer. !- .. .

9.3.2 A final inspection of all plants will be held after the replacement planting has been completed. No a.dditioha~
plant establishment period win be required for replacement plants. The establishment period will end on the date o~
this inspection and said inspection will be considered final acceptance provided the Contractor has complied with
the following requirements. ;

a. Dead, missing, and defective plant material shall have been replaced as directed by the Contracting Officerj
otherwise, final acceptance will be delayed until such replacements have been satisfactorily accomplished. :

b. Plant beds and plant saucers shall have been properly mulched and shall be free ofweeds.

c. Stakes shall be in good condition.

d. Remedial measures directed by the Contracting Officer to en~ure plant survival shall have been carried out.,

e. Plant material shaH have been fertili?:ed as required prior to acceptance.

* * * * *
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4. BOLLARDS.

3. DRINKING FOUNTAINS.

Lockers; Clqthing (Ste~l)

Lockers; Clothing, (Steel)

."9. MetalLockers
lO.'VdlleybaJ.l Equipment

it·· ~:~Wld~iuiPInent
13.' 'Play A.te~ Equipment
14. ~ignage.,

15. Shuffleboard
'16. Horseshoes Equipment
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SECTION 11K

MISCELI ANEOUS ITEMS OF WORK

hh:lei

1. Applicable PUblications
2. Shop Drawings .
3. Drinking Fountains
4. Bollards' .'
5. Ramadas
6. Kiosks
7. Tennis Equipment '.
8. Basketball Equipment

AA-L-486G(l)

1.2 Federal Standard (Fed. Std.).

No.23C

1.1 Federal Specification (Fed. Spec.).

3.1 General. Drinking fountain assembly shall include the complete installation and provision of the following.

Drinking Fountain and Pedestal
Dry Well

2. SHOP DRAWINGS. Shopdrawings, along with catalog cuts, templates, and erection and installation details,as
appropriate, for all miscellaneous items of work shall be submitted for approval in accordance with the "General
Requirements". Submittals shall be complete in detail; shall indicate type, style, and dimensions; ,and shall show
construction details, anchorage, and installation.

3.3 Dry Well, Concrete and Piping. .' Dry well shall be a precast concrete unit of size and installation shown on the
drawings. Concrete shall be 3,000 psi and gravel shall be clean, river-run and of a size shown on drawings. Piping shall
conform to the applicable requirements of the section PLUMBING, GENERAL PURPOSE.

3.2 Drinking Fountain and Pedestal. Drinking fountain and pedestal shall be manufactured Vibra-cast, reinforced
concrete. They shall be finished, sized, and installed as shown on drawings. Fountain shall contain integral satin
chrome plated anti-squirt bubbler mounted on a stainless ,$teel receptor. Receptor is recessed flush with concrete top
and anchored with vandal-resistant bowl holder. Unit shall be equipped with pushbutton valve with automatic
stream regulator and heavy"~wage stainless steel access plate, secured with vandal-resistant screws. Units shall be
plumbed and mounted as per manufacturer's instructions. Units shall be installed prior to pouring of surrounding
concrete slab. .

4.1 Installation. Bollards shall be installed 'as 'indicated on the drawings - complete with fittings and metll1 chain.

4.2 Specifications. Bollards shall be of size and finish as indicated on the drawings and shall be manufactured by
Western Art Stone or an approved equal. Concrete shall be 5,000 psi, Vibra-cast, and finished free from blemishes,
holes, or irregularities. Finish shall be as indicated on the drawings. All integral metal parts shall be as shown 
installed by manufacturer and be of galvanized steel. All eyes shall be mounted vertical. There shall be no eyes on
outside faces of end bollard units.

1. APPLICABLE PUBLI.CATIONS. , The folloWing publicationso( the issues .listed below, but referred to
thereafter by basic designation only, forin'a part of this specification to the ex tent indicated by the references
thereto.

1.3 American AssociatlOn of State Highway Officials (AASHO) Publications.
T1.80

4.3 Mounting. Units shall be mounted plumb, as per manufacturer's specifications and with connecting chain
eyelets lined up straight Chains shall be 3/8" proofcoil galvanized steel chain. Sag between bollards shall be a
maximum of 6" from a horizontal plane betweeneyebolts. All chain sag shall be consistent throughout a group of
bollards and chains.
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6. KIOSKS.

...

12
48
2S
6

35

RequirementsTests

1. CBR (Mimrtnim) .
2. "R" Value (Minimum)
3. (LiquidLimit[Maxixnum)

(Plasticity In(lex [Maximum)
4. Sand Eq~iyalent (Mininlmn)

5. RAMADAS.

5.1 General. Ramadas shall be constructed andinsta,J.)~9;·flSindicated on the drawings.

5.2 Wood. Wood shall be dressed,selectgrlige. DQ\lglas fir, free. from checks, cracks, blemlshes, knotholes or
irregularities. All sawn faces shall Qysn)~p~1i ~dif;~ges'~all be rounded and free from spllnten. . . '.

5.3 Metal Post Holders. Meta1pOs'thqi4~IJi/~~lr bes~zed and constructed as indicated on' the drawiri~s.Allwelds;
and comers shall be ground smooth.tor,em~ye:;~rll4rrs,,:roughspotsand irregularities. .

" _:., ~:.'.":_:.,'.:_~' ,I "~' ",.,' , _ " -, ',,_ _"

5,4 Metal Fasteners. Metal fastenerli snalll5egaivanized steel of a size lihown or needed to complete work. All
connections shall be in straight, patterns.All.m.et~,shall,Conformto section: MISCELLANEOUS METAL'

5.5 Concrete. Concrety shall meet .allrequiFexnents. of section: CONCRETE. All exposed parts shall be smooth,:
trowelled, free from holes, irrc::gulillities, or patches and. ~ave srnoot~ edges. Strength shall be 3,000 psi. .

5.6 Erection. Units shall be erected plumb and assembled in all respects.

5.7 Finish. Finish shall be as per section: PAINTING, GENERAL and as indicated.
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6.1 General. Kiosks shall consist of the following: concrete base and wooden sides,.shall be assembled in all
respectli as per drawings, and located in the indicated areas. .

6.2 Base. Base shall be reinforced concrete sewer pipe of sizes shown. They shall be free from cracks, blemishes,
patches, holes and irregularities. .

6.3 Sides and Trim. Sides and trim shall be built from select grade, kiln dried redwood and free from blemishes,
checks, cracks or irregulllrities. Wood shallpe given two .coats of clear linseed oil as per!iectionPAINTING,
GENERAL~Constructiorishall be neat, straight ang inaccordance with goo~ workmanship. ..'

6,4" lIaidware. All hardware shall be galvanized or consistent types. and of sizes illdicatedon diawingsdi liS
needed; They shall be installed in consistent, straight, even patterns as per section HARDWARE, BUILDERS
(GENERAL PURPOSE). Concrete base shall be installed plumb, prior to installation of concrete walks.Bllses~allbe'
filled with compacted earth in 6" lifts and covered with a concrete cap as indicated on the drawings. Unit shall be
weatherti~tand free from settlement or shifting.

7. TENNIS EQUIPMENT.

7.1 Netting. Shall be 42' long and 3-1/2' wide in size and shall be made of treated knotted nylon with me~h size
of 1-3/4" sqllare and a breaking strength of notless than 300 pounds per cord. Nylon shall be impregnated with
rubber preservative. Suspension membiO\r shallpe 3600 pound breaking strength, vinyl covered steel cable,Top
~inding shall be 22. ounces per square yard, vinyl coateci nylon with double stitching on the. top taptl. Bottqmand
end t>inding shall be 18 ounces per square yard, vinyl coateci nylon. Center strap shall be 2" polypropleneplaterial :
with adjustable buckle. Ends shall be square and ~aintainedas such \Vithciowelsorrods.

7;2 Supports. Supports shall be sized as per drawings; shallbe of galvanized steel and shall come complete with
pulleys, caps and 1200 pound capacity reels with detachable handles and enclosed gear assembly. AIl necessary
hardware shall be included and installed. Allparts ~allbetreated as needed,primed and painted as per section
PAINTING, GENERAL and as indicated on drawings. . .

7.3 Surfacing.
,

7.3.1 Surfacing shall be a composition section beginning with subgrade compacted to 95 percent Proctor and
sterihzed. Tht'finished subgrade shallhe sllloOth, trimmed, and shall not vary more than 1/2-inch in 10 feet from the
required line, grade, and cross-section set forth in the draWings.ltshall meet the following testsand requirements:

7.3.2 Aggregate base shall be compacted to not less than 95 percent of AASHTO density when tested in
accordance with AASHTO TI80 (latest revision) and primed in accordance with Arizona Department of
Transp(,rtatlon specifications.
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7.3.3 Bituminous Hot Mix Leveling and Surface Courses shall not vary from required line, l1'ade, and. cross-section
set forth in plans more than l/4-inch in 10 feet when measured in any direction. The paving direction of the surface
course shall be at right angles to the leveling course.

7.3.4 Bituminous Hot Mix Leveling course shall be a minimum of 2 inches of compacted thickness meeting the
requirements of the Asphalt Institute types III or IV mixes, Arizona Department of Transportation. The leveling
course shall be paved at right angles to the slope.

7.3.5 Bituminous Hot Mix Surface course. shall be at least one inch of compacted thickness meeting the
requirements of the Asphalt Institute types III or IV mixes, Arizona Department of Transportation. The surface
course shall be paved in the direction of the slope and shall be allowed to cure a minimum of 2 weeks prior to
preceeding with resurfacer courses.

7.3.6 Resurfacer shall be an acrylic, Laykold or an approved equal, and shall be applied to the clean underlying
surface in multiple applications to obtain a total apPlication of 25 to 40 gallons per 1,000 square feet - based on the
material prior to any dilution. No application shall be covered by a succeeding application until throughly cured.
Dilution of Resurfacer with water to obtain workability is permitted. The diluted material shall be homogeneous and
segregation shall not be tolerated.

7.3.7 Initial applicati9ns of Resurfacer should be fortified with sand and additional Tennis Court Binder. The
ResurfacerlSand application mix shall be made up of the following blend:

50 gallons Laykold Resurfacer (or approved equal)
* 8-15 gallons Laykold Tennis Court Binder (or approved equal)

40-60 gallons (400-600 Ibs.) Mortar or Plaster Sand

* Note: Binder content (in gallons) equal to 20 -25 percent gallons
of sand used.

7.3.8 After the Resurfacer has thoroughly cured, the entire area shall be rolled with a 2- to 4-ton steel wheel
tandem roller, and water flooded. Any areas holding over 1/8-inch depth of water shall be leveled with patching mix
and allowed to thoroughly cure, then rolled with a 2- to 4-ton steel wheel tandem roller.

7.3.9 Patching mix shall be made up of the following blend:

2 parts by volume Mortar or sand

2 parts by volume Laykold Resurfacer (or approved equal)

1/2 part by volume Laykold Tennis Court Binder (or approved equal)

The finished surface shall· be smooth and free· of ridges, valleys, and tool marks. Colors shall consist of Laykold
Colorcoat 200 and Laykold Colorcoat 100 or approved equal.

7.3.10 Laykold Colorcoat 200 or approved equal shall be applied with a squeegee on the clean, dry underlying
surface in multiple applications to obtain a minimum application rate of 11 gallons per 1,000 square feet of area
based on the material prior to any dilution. No application shall be covered by a succeeding application until
thoroughly cured. The diluted material shall be homogeneous. Segregation before or dUring application will not be
permitted. The finished surfaces shall be smooth, free of ridges, valleys and tool marks.

7.3.11 Laykold Colorcoat 100 or approved equal shall be applied with a squeegee (followed by a broom) to clean,
dry underlying surface to obtain a minimum application rate of 4 gallons per 1,000 square feet of area - based on
material prior to any dilution. No application shall be covered by a succeeding application until thorOUghly cured.

7.3.12 Dilution with water to obtain application consistency is permitted up to a maximum of one part water to 4
parts Colorcoat 100 or approved equal. The diluted material shall be homogeneous. Segregation before or during
apphcation will not be permitted. The finished surface shall be smooth and free from ridges, valleys and tool marks.
Lines ~halJ he marked and painted with Layko1d or approved equal line paint•

8. BASKETBALL EQUIPMENT.

8.1 General. Basketball courts shall be constructed as shown on drawings and shall include playing surface,
basketball standards, hoops, and backboards.

8.2 Playing Surface. Shall consits of a concrete slab covered with an application of Chevron Laykold Color coat
or approved equal.
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8.2.1 Concrete slab shall be 2,800 psi as dimensiqned and shown on drawings over subgrade, compacted to 9S j
percent Proctor. Surface variation should not be more than 1/8" in lOfeet with surface texture of a light hair broom ,
finish. Slab shall be cured for a period of seven days by covering. Slab shall then be acid etched with hydrochloric;
acid at the rate of 6 parts water to one part acid. Acid shall be allowed to react until aggregate is exposed. HUsh
thoroughly with clean water. Entire surface should be primed with llllsanded acrylic water solution.

8.2.2 Entire surface should be primed with unsanded acrYlic water solution.

8.23 Upon complete drying, two c()ats of sanded acrylic mix s.hould be applied followed by onecoat ofUnsanded
color coat as per drawings. Finish surface ShOll1d be smootlt, free, of ridges, valleys, and marks. Lines should be
compatible with line paint. .

8.3 BaSketball Standards. Shall be Hansen Basketball standards as fabricated by Form, Inc. or approved equal.
Standards shall be Vibra-castconcrete, and free of all blemishes, holes and irregularities.

8.4 Finish. Shall be natural concrete and unit shall' be installed as, indicated on the drawings. See section
CONCRETE.

8.5 BACKBOARD. Integral backboard and goal of aluminum shall be provided and installed as per
manufacturer's directions. There shall be no dents, irregulaIities or blemishes on finished product.

9. METAL LOCKERS.

9.1 General. Contract drawings indicate extent and general' assembly details of the metal lockers. Members of.
connections not indicated on the drawings shall be designed by the Contractor. Modification of details will be'
permitted when approved. However, such approval will not relieve the Contractor from the responsibility for
coordination with other portions of the work or from any other responsibility under the contract.

9.2 Shop Drawings. Shall be submitted for approval in accordance with the GENERAL PROVISIONS. Shop
drawings shall consist of catalog cuts, design and erection drawings, finish specifications, and other datil as necessary .
to clearly describe design, materials, sizes, layouts, conStruction details, fasteners, and erection. .

9.3 .Delivery and Storage. Materials shall be delivered to the site in a dry and undamaged cOndition arid stored
out of contact with the ground. Materials shall be coveredwith weathertight coverings and kept dry,

9.4 Lockers.

9.4.1 Material. Doors and door frames shall be made. of cold rolled and leveled sheet steel. Other parts Shall be
made from mild cold rolled steel. All steel to be free from imperfections and capable of taking a high grade enamel i

finish.

9.4.2 Doors. Shall be l6-gage steel, adequately flanged. Formations shall consist of 2 righ~ angles at lock side of
door; 2 right angles and hinge side, and one right angle formation at top and bottom. Triple tier lockers shall have
one right angle formation on all 4 sides.

9.4.3 Door Frames. Shall be not less than l6-gage steel capable oftaking same high grade finish as remainder of
locker. All parts to be channel formation securely welded together. Sides offrame shall form a continuous door!
strike.

9.4.4 Friction Catch. A friction catch consists of a mounting angle and a spring steel clip with a ball formation
that engages the locker frame hook and holds the door closed.

9.4.:' Hinges. Shall be at least 2" wide ofthe full-loop, tightpin style, to be securely weldedto frame and riveted
to door with 2 rivets to each hinge. Locker doors Shall have 2 hinges.

9.4.6 Body. All locker body components shilllbe made of cold rolled Steel specially flanged for added Strength
and ngidity to insure tight joints between bolts. All bOlts and nuts Shall be zinc plated.

9.4.7 Finish. Before enamel is applied, the surfaces of the steel shall be phosphatized in a five stage process to
inhibit corrosion and increase the durability of the applied enamel. All parts shall then befinishe4 with a heavy coat'
of enamel Enamel shall be baked-on. Body parts are finiShed in a standard neutral colOr. Exposed parts to be:
standard I:olors as selected. Bolts and nuts shall be zin~ plated.

9.4.8 Number Plates. Each locker shall have a polished aluminum number plate with black numerals not less than
1/2" high. Plates to be attached with split rivets.

9.4.9 Doors shall be louvered. at top and bottom for ventilatioIi, triple tier 3 louvers at top and bottom.

9.4.10 Provide trim closer pieces finiShed same as lockers for' interal comers.
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9.5 Installation. Install lockers at locations indicated on drawings. Anchorlockers in place with correct fittings
to assure neat, rigid installation. Install trim pieces as required.

10. YOLLEYBALL EQUIPMENT.

10.1 General. Volleyball equipment shall consiSt of the folloWing:

Netting
Supports
Accessories and incidental work needed to complete the,construction.

10.2 Netting. Netting shall be 32' long by 3' wide and shall be mad~ of treated, knotted nylon netting with a
JIlesh size of 4" square and a breaking strength of 350 pounds per cord. Twine size shall be No. 42. Top and bottom
rows of n~ting shall be doubled through the top and bottom tapes. Netting shall be treated with a preservative. Top
cable shall be vinyl covered steel cable with a. breaking strength of 7,000 pounds. Bottom cable shall be galvanized
steel cable with a breaking strength of 2,800 pounds. Tapes of top, bottom and ends shall be wlUte, 22 ounces per
square yard and vinyl coated nylon. Corners shall be white, 22 ounces per square yard and vinyl coated. Corners
shall be gussetted for strength and ends braced with 1-1/8" maple dowels. Nets are tied through and outside of
dowels. Grommets shall be No.2 brass with 3/8" diameter spur type. All stitching shall be with polyester thread,
with a double lock stitch.

10.3 Poles. Poles shall be as shown on the drawings - galvanized steel, treated, primed, and painted, see section
PAINTING, GENERAL. Concrete footings shall respond to section CONCRETE.

11. CROQUET EQUIPMENT.

11.1 General. Croquet areas shall be built complete in all respects with plastic covering, metal fittings and
concrete pad.

11.2 Concrete Slab. Concrete slab shall be 2,800 psi strength over subgrade compacted to 95 percent Proctor and
shall meet all requirements of section CONCRETE. All sleeves and integral metal posts shall be added before slab is
poured. -

11.3 Metal Parts. All metal parts shall be added before slab is poured. All metal parts shall be galvanized stecl
with exposed edges and ground smooth, removing all burrs and irregularities, prior to galvanization. All removable
metal pieces shall be easily installe.d and removed from sleeves. All work shall conform to section
MISCELLANEOUS METAL. .

11.4 Covering Material. Covering material shan be Desert Turf or approved equaL It shall be tufted pile on woven
olefin vinyl backing and shall be the color of federal color code No. 14187. It shall be synthetic grass material of
proven acceptability in the Scottsdale area. Material shall be installed in straight, even rows and using manufacturer's
approved method of attachment. There shall be no seams or gaps between rows. Material shall be wrapped around
face of slab for at least 2". There shall be a year's guarantee on splitting or pulling away of material.

12. BIKE RACKS. Bike racks shall be Model No. 2292-085 manufactured by Park-Rite or approved equal. Units
shall be of steel, factory finished and painted. Units shall be installed as per manufacturer's instructions and shall be
free of blemishes, dents, scratches or irregularities.

13. PLAY AREA EQUIPMENT.

13.1 Spring Animals. Shall be as manufactured by Mexico Forge of Reedsville, Pa. or approved equal, and shall
include all applicable hardware and assemblage. Units shall be of cast aluminum and shall be free of scratches,
blemishes, dents or any irregularity.

13.2 Wooden Equipment. Shall be by Timberform or approved equal and shall be manufactured items of
Douglas Fir, free-of-heart wood with a fine grain. No splinters, checks, knot holes, loose knots, or any other
irregularity of unsoundness is allowed. All shall be pressure treated With non-toxic preservatives. All edges shall be
rounded and exposed ends chamfered on 4 sides. All bolt holes shall be predrilled and all necessary hardware shall be
provided in sufficient quantity, size and length to aSsure safety. Units shall be assembled as per manufacturer's
instructions for individual units. All metal parts, as indicated on the drawings, shall be hot-dip galvanized.

13.3 Metal Equipment. Shall be as manufactured by Mexico Forge, Reedsville, Pa. or approved equal. All units
shall be assembled as per manufacturer's instructions - free of dents, scratches, blemishes or irregularities.

13.4 Hardware. All hardware shall be manufacturer approved and in good condition. All units shall be mounted
as per instructions - plumb, true and in positions as indicated on drawings.

13.5 Concrete Supports. All concrete supports shall meet with specification section CONCRETE.
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14. SIGNAGE.

14.1 , ,Wood Signs. Wood signs shall be select, rough-sawed and treated, kiln-driedregwood.Tlieyshall,c9nform, tq
applicllble requirements of the section ROUGH CARPENTRY. Colors ,and treatment shall be as indicated on'tM
drawifigS. Wood shall receive 2 coats of clear linseed oi~ as per se~tion PAJNTING, GENERAl..

• • ' '.: ~ ," " :' . ~.' -,.;' ..' '- I." •

14.2 Ceramic Signs. Ceramic signs shall be polychorme, flat relief tile of uniform thickness as indicated oJ1.
drawings. They. shall be of stoneware composition subjected to a cone 6 firing. Colors shaH be as sho~non drawings
and shall be the result of oxidation glaz~ appliedprio~ to firip.g. Finish shall he glo~s with som,ent0ttling allowed!
The layering of glazes shall be used in certain inStances to achieve cettaincolors. Tile shall be setupon a tile mastid
settmg bed with a 3{16" grout ,joint. Grout shall match with the backgro~ndin color. ' !

14.3 ,Sign Suports. Signs supports shall be of mas0b.Iy, matching)he}ype,color,method of installatibifan4
qualitY of the architectur~ and shall conform to section REINFORC,ED MASONRY., Concrete wolk ,$hall meet
requirements of section CONCRETE, 'all;dall exposed areas 's~ll be sIl).ooth trowelleg with roun.dedcorners.

. . .. ; "." .....,. -\. . ...:.'., ,., ',,'0" ," c'," , ' •.;.,-

14.4" Fittings., All exposed' fittingS snall1:le galvan,ized steel ~' sized as needed, treated,primed and painted tJ
match background materiaL '

15. SHUFFLEBOARD.

15.1 'Slab; Shuftleboard.'Slabs sha1lbeconstructedasfn4ic:ated l1tld,s~l'meetall applicable provisions ofth~
offiCial rules of the National, Shuf,tleboar~ Association,Inc~ .Concrete slabs shall be PI,ace,d on sUb"gra,de cO,m,pacted, tet>
95 pettent Proctor and shall be 3,000 psI strength. A levelIng coat of one part cement and 2" ll?- parts ,sand shall bl:
added to eliminate all high and low spots and with a maximum tolerance of 1/32" in 6 feet. Slab shall be covere~
and cured for seven days. The surface should be, stone finished to, temoveall gritandshatpness. Color shallb~

integral and shall match indicated federal color standard as indicated on the drawings. See section CONCRETE. ,

15.2 ,Fim ill. There shall be, no cracking, checking or spalting of the concrete or top coat. Color shall be evenan~
ofconsis,tent tone.' Stripes shall. becaryfullY marked .and painted with 1m exterior paint fqrathletic f~cilities. Se¢
section PA.INTING, GENERAL. line paint shall be white. . ' '.

16. HORSESIIOES EQ~PMENT.

Hi.l 'Metal Parts. Metal partsshllll he galvanized steel meetingrequireni~nts of section MISCELLANEOUS
METAL. Backstop,gupports shall be painted as indicated on the drawings as per section PAINTING, GENERAI;.
Vertical risers shall be unpainted glavanized free from all hurrs and irregularities. ,

16.2 Backstop Wood Supports. B~ckstop woOd supports shall. be Douglas {irfreefr~m all cracks, cheCk~
,knotholes" irregularities and blemishes. All edges shall be rounded with all sawn facessrnooth. Wood for pit ,pp.tline,s
shall be oak pressure treated with preservative such as Kopper's "penta" or an approved equal.

16.3 Concrete. Concrete shall be 3,000 psi and meet requirements of sectibn CONCRETE. Units shall b~
constructed plumb and true as per drawings.

* * * * *
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1.2 . U.S. Department ofCommerce, National Bureau of Standards (NBS), Product Standard.

1.5 ' American Iron and Steel Institute. (AISI), Publication.

SECfION 12A

PREFABRICATED METAL BUILDING

Steel Sheet and Strip, Flat, Aluminum
Coated, Low Carbon

Glass-Fiber Reinforced Polyester
Structural Plastics Panels

Structural Steel

Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated Welded and Seamless

Welded and Seamless Steel Pipe Piles

Steel Sheet,. Zinc Coated (Galvanized)
by the Hot-Dip Process; Structural
(Physical) Quality

Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds:and
Shapes

7. Building Components
8. Shop Painting
9. Factory Color Finish

10. Erection
11. Field Painting
12. Guarantee

Index
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MIL-8-4174B

A 36-75

A 53-76

A 252-75

A 446-76

A 500-76

. PS 53-72

1. Applicable Publications
2. General
3. Design Requirements
4. Shop Drawings
5. Samples and Descriptive Data
6. Delivery and Storage

Specification for the Design, Fabrication & Erection of Structural
Steel for Buildings (Feb 12, 1969; Errata Nov 1969) with Commentary
(Jul 1969; Errata Nov 1969; Addenda Jun 21, 1974), Suppl No.1 (Nov
1, 1970), Suppl No. 2 (Dec 8,1971), Supp1 No. 3(Jun 12, 1974; Rev
Oct 30, 1975).

1.1 Military Specification (MU- Spec.)•.

Aluminum Standards & Data (Jan 1976).

Specifications for Aluminum Structures (April 1976).

1.4 ' American Institue of Steel Construction (AISC), Publication.

1.3 The Aluminum Association (AA), Publications.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form apart of this specification to the extent indicated by the references
thereto. .

Specification for the Design of Cold-Formed Steel Structural Members
(1968 Edition-5th Printing JuI 1974 with Addendum No. 1) with Pait 11
Supplementary Information; Part III-illustrative Examples; Part IV
Charts and Tables; and Part V-Commentary. .

1.6 ' American Society for Testing and Materials (ASTM), Specifications.

•



1.8 ' Metal Building Manufacturers Association (MBMA,), Publication.~
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3. DESIGN REQUIREMENTS.

•

Structu~l Welding Code
i
i
!

Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing

Structural Steel With 42,000 psi (290
MPa) Minimum Yield Point 0/2 in.
(l2.7mm) Maximum Thickness)

Hot-Rolled Carbon Steel Sheet and
Strip, Structural Quality

High-Strength Low-Alloy Columbium
Vanadium Steels of Structural Quality

High-Strength Low-Alloy Structural
Steel with 50,000 psi Minimum Yield
Point to 4 in. Thick

Steel Sheet and Strip, Hot-Rolled and
Cold-Rolled, High-Strength, Low-Alloy,
With Improved Corrosion Resistance

Steel Sheet and Strip, Hot-Rolled and
Cold-Rolled, High-Strength, Low-Alloy
Columbium and/or Vanadium

Hot-Formed Welded and Seamless High
Strength Low-Alloy Structural Tubing

Aluminum-Alloy Sheet and Plate

Aluminum-Alloy Extruded Bars, Rods,
Wire, Shapes, and Tubes

Alumin,hm-Alloy Seamless Pipe and
Seamlbss Extruded Tube,

Alumin6m-Alloy Standard Structural
Shapes, Rolled or Extruded

!
Aluminum-Alloy Extruded Structural

Pipe ahd Tube
I •
!
I

A 501-76

A 57(}-75

A 529-75

A 606-75

A 607-75

A 571:76

A 618-74

B 209-76

B 221-76

B 241-76

B 429-73

B 308-73

D1.1-75
(Rev. 1~76)

. A 588-75,

1.7 ' American Welding Society (AWS), Publication.

Recommended Design Practices Manual (1974).
i .

2. 'GENE~~AL.Metal buildings shall ~e the product of a recognize~ metal bUildi~ manufacturer. Metal buildings!
shall have slngle-slope roofs and shall be Slngle-span, a structure of one of the folloWlng types:

i
Type I - Column with truss or column with beam frame. .
Type II - Rigid frame.
Type III - Self-framing,

Building dimensions shall be as standard with the manufacturer and not less than those indicated, but exceeding thei
indicated dimensions only by the amount of the closest standard size thereto. Roof slope shall be one inch in!
12 inches or steeper•. Frame and covering may be matched and prepunched to receive fasteners, or the drilling ofi
holes or fasteners may be performed in the. field. The completed building shall be free of excessive noise from windi
induced vibrations under the ordinarY weather conditions to be encountered at the location where the building is!
erected, and meet all specified design requirements. .



3.1 Loadings. Metal buildings shall be designed for the dead load, the specified live loads, and the combinations
of these loads as set forth in the MBMA publication, Recommended Design Practices Manual. Reduction of load due
to tributary loaded area Will not be permitted.lriaddition to dead load, the following loads shall be included:

Vertical live load of 15 pounds per square foot.
Design wind velocity of 40 miles per hour.

3.2 . Foundations shall be designed for an allowable soil beariIig pressure of 1,500 pounds per square foot, a
minimum bottom of footing depth of 1.5 feet below elevation of bottom of base plates, a factor of safety of 1.5 for
uplift, and a concrete compressive strength of 2,500 pounds per square inch at 28 days.

3.3 ' Framing and Structural Members. 'Structural steel members shall be designed in accordance with AISC
publication, Specification for the Design, Fabrication, and Erection of Structural Steel for Buildings. Structural cold
formed steel framing members shall be designed in accordance with AISI publication, Specification for the Design of
Cold-Formed Steel Structural Members. Aluminum framing and structural members shall conform to The Alum.
Assoc. publication, Aluminum Standards and Data, and shall be designed in accordance with The Alum. Assoc.
pUblication, Specifications for Aluminum Structures. Framed openings shall be designed to structurally replace the
covering and framing displaced. Welding of steel shall be in accordance with AWS publication Dl.l,and welding of
aluminum shall be in accordance with The Alum. Assoc. pUblication, Specifications for Aluminum Structures.

3.4 ' Exterior Covering. 'Except as modified hereinafter, steel covering shall be designed in accordance with AISI
publication, Specification for the Design of Cold-Formed Steel Structural Members; aluminum covering shall be
designed in accordance with The Alum. Assoc. pUblications, Aluminum Standards and Data and Specifications for
Aluminum Structures. Maximum live load deflection for roof sheets shall not exceed 1/80th of the span between
supports. Maximum deflections shall be based on sheets continuous across two or more supports with sheets
unfastened and fully free to deflect. .

•
4. 'SHOP DRAWINGS shall be submitted for approval in accordance with the SPECIAL PROVISIONS. Shop
drawings shall consist of catalog cuts; design av.d erection drawings; shop painting and finishing specifications;
instruction manuals; and other data as necessary to clearly describe design, materials,sizes, layouts, construction
details, fasteners, and erection. For all metal building designs,except those programmed on a computer, the shop
drawings shall be accompanied by engineering design calculations for structural and covering components. For
computer programmed designs, shop drawings shall be accompanied by stress values and a certificate, signed by a
registered professional engineer, stating the design criteria and procedures used and attesting to the adequacy and
accuracy of the design. A brief list of locations where buildings of similar design have been used shall be submitted
with the shop drawings and shall include information regarding date of installation, name and address of owner, and
how the structure is used. .

5. 'SAMPLES AND DESCRIPTIVE DATA. The following shall be submitted for approval.

Accessories - One sample of each type of flashing, trim, closures, caps and similar items. Size shall be sufficient to
show construction and configuration. .

Covering, roof - One piece of each type to be used, 9 inches long, full width. For factory color finished covering, the
sample shall be accompanied by certified laboratory test reports showing (hat the sheets to be furnished are
produced under a continuing quality control program and that a representative sample has been tested
within the past 12 months and has met the quality standards specified in paragraph FACTORY COLOR
FINISH.

Fasteners - Two samples of each type to be used with statement regarding intended use.

Gaskets and insulating compounds - Descriptive data.

Sealant - One sample, approximately one pound, and descriptive data.

6. 'DELIVERY AND STORAGE. Materials shall be delivered to the site in a dry and undamaged condition and
stored out of contact with the ground. Materials other than framing and structural members shall be covered with
weathertight covering and kept dry. Storage accommodations for roof covering shall provide good air circulation and
protection from surface staining.

7. 'BUILDING COMPONENTS.

7.1 '. General. The size and weight of prefabricated components shall permit easy handling in the field; and the
maximum size and weight of any component shall be suitable for transportation by commercial carrier. Each piece
or part of the assembly shall be clearly and legibly marked to correspond with the shop drawings.

7.2 : Framing and Structural Members. Steel 1/8 inch or more in thickness shall conform to ASTM A 36, A 529,
A 572, or A 588. Uncoate.d steel less than 1/8 inch iJ;l thickness shall conform tc ASTM A 570, A 606, or A 607.
Galvanized light gage steelshall conform to ASTM A 446, G 90 coating designation 18 Galvanized Sheet Gage or
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heavier. Aluminum shall conform to ASTM B 209, B 221, or B 308. Structural pipe shall conform to ASTM A 5$,
A 252, A 500, A 501, A 618, B 221, B 241 or B 429. Shop connee.;tions for steel shall conform to the AISt
publication, Specification for the Design, Fabrication, and Erection of Structural Steel for Buildings, or the ~ISI
publication, Specification for the Design of Cold-Formed Steel, as applicable. For aluminum, mechanic~
connections, .fabrications, and testing shall conform to The Alum. Assoc. publication, Specifications for Aluminu~
Structures. Erection bolts and anchors bolts shall be of standard sizes and types. Holes for the bolts shall be made in
the shop, prior to assembly of structural members in the field.

7.3 ' Roof Covering shall be either steel or aluminum .meeting the requirements specified below and shall ha\le
configurations for overlapping adjacent sheets or interlocking ribs for securing adjacent sheets. Width of sheets wi~h
overlapping configurations shall provide not less than 24 inches of coverage in place; width of sheets witih
interlocking ribs shall provide not less than 12 inches of coverage in place. Depth of configurations for roof coveriik
shall be not less than one inch. Length of sheets shall be sufficient tq cover the entire length of any unbroken ro~f
slope when such slope is 25 feet or less. Sheets in exCess of 30 feet shall have design provisions for thermal expansi~n
and contraction. All sheets shall be square cut. .

7.3.1 ' Steel Covering. Zinc-coated steel conforming to ASTM A 446, G 90 coating designation, factory col~r
finished; or aluminum-eoated steel conforming to Mil. Spec. MHrS-4174, type II, factory color finished; ~6
Galvanized Sheet Gage or thicker. :

7.3.2 . Aluminum Covering. Alloy conforming to ASTM B 209, temper as required for the forming operation,
minimum 0.032 inch thick, factory color finished.

7.4 'Accessories. Flashing, trim, metal closure strips, caps, and similar metal accessories shall be not less than tll.e
minimum thicknesses specified for covering. Accessories of zinc-coated steel to be used with aluminum <)r
aluminum-eoated steel covering shall be painted. .

7.5 ' Fasteners shall be of types and sizes best suited for the purpose. Fasteners for securing covering and accessoJfy
items shall be aluminum or 300 or 400 series corrosion resisting steel. Gasketed washers of a material compatib~e

with the covering and with a minimum diameter of 3/8 inch for structural connections shall be provided ~o

waterproof the fastener penetration on the exterior side. Gasketed portion of washers shall be neoprene or oth~r
equally durable elastomeric material approximately 1/8 inch thick. When roof covering is factory color finishelI,
exposed fasteners shall be factory color finished or provided with plastic color caps to match the covering. ,

7.6 ' Sealant shall be as recommended by the manufacturer, as best suited for the particular joint.

7.7 ' Gaskets and Insulating Compounds shall be nonabsorptive and suitable for insulating contact points 0f
incompatible materials. Irisulating compounds shall be nonrunning after drying.

8. 'SHOP PAlNfING. Ferrous surfaces shall be cleaned of oil, grease, loose rust, loose mill scale, and oth~r
foreign substances and shop primed. Primer coating shall be in accordance with the manufacturer's standard system.

9. 'FACTORY COLOR F:INISH.Roof covering shall be color finished on both sides at the factory. Surfaces sh~ll
be prepared for coating by thoroughly cleaning, pretreating, and priming, to provide a film which is compatible wi'h
the metal surface and the color finish. Color finish shall consist ofa synthetic resin base coating that has been
sUi.tablY plasticized and stabilized against heat and light. Dry-film coat..ing thickness of the color coat shall be not le~1s
than 0.8 inil for exterior surface finish (and n01 less than 0.5 inil for interior surface finish). The exterior finishi
system shall meet the quality standards specified in The Alum. Assoc. publication, Aluminum Standards and Dat,
except that for salt spray resistance exposure shall be 450 hours and maximum undercutting from the scored liIi)e
shall not exceed 1/8 inch. Colors shall be as selecte4 from manufacturer's standard colors. '

10. ERECTION.

10.1 General. Erection shall be in accordance with the approved erection instructions and drawings and tljle
requirements herein. Dissimilar materials which are not compatible when contacting each other shall be insulat~d
from each other by means of gaskets or insulating compounds. Improper or mislocated drill holes shall be pluggl\d
with an oversize screw fastener, with a gasketed washer; however, sheet with an excess of such holes orwith suqh
holes in critical locations will be rejected. Exposed surfaces shall be kept clean and free from sealant, metal cuttings,
and other foreign materials. Concrete work is specified in section: CONCRETE. .

10.2 Framing and Structural Members. Anchor bolts shall be accurately set by template while the concrete is in! a
plastic state.Hlliform bearing under base plates and sill members shall be provided using a nonshrinking groutiJ!Jg
mortar whenriecessary. Members shall be accurately spaced to assure proper fitting of covering. As erectiJn
progresses, the work shall be securely fastened to resist the dead load and wind and erection stresses.

10.3 Roof Covering. Stained, discolored or damaged sheets shall be removed from the site. Roof covering S~ll
be applied with the longitudinal configurations in the direction of the roof slope. Except for self-framing buildin S,
end laps shall be made over framing members with fasteners into framing members approximately 2 inches from t.
end of the overlapping sheet. Side laps shall be laid· away from the prevailing winds. Side lap distances, end 14p
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distances, joint sealing, and spacings of fasteners shall be in accordance with the manufacturer's standard practice
insofar as the maximum fastener spacings specified are not exceeded and provided such standard practice will result
in a structure which will be free from water leaks and meet design requirements. Spacingof fasteners shall present an
orderly appearance and shall not exceed: 8 inches on center at end laps of covering, 12 inches on center at
connection of covering to intermediate supports, 12 inches on center at side laps of roof coverings. Fasteners shall be
installed in straight lines within a tolerance of 1/2 inch in the length of a bay. Side laps and end laps of roof covering
and joints at accessories shall be sealed. Fasteners shall be driven normal to the surface and to a uniform depth to
properly seat the gasketed washers. Accessories shall· be fastened into framing members, except as otherwise
approved.

11. FIELD PAINTING. Immediately upon detection; abraded or corroded spots on shop-painted surfaces shall
be wire brushed and touched up with the same material used for the shop coat. Shop-primed ferrous surfaces
exposed on the outside of the building shall be painted with two coats of an approved exterior enamel. Factory
color finished surfaces shall be touched up as necessary with the manufacturer's recommended touch-up paint.

12. GURANTEE. The building shall be guaranteed against water leaks arising out of or caused of Construction"
of section: by ordinary wear and tear by the elements for a period of 5 years. Such guarantee shall start upon final
acceptance of the work or the date the Government takes possession, whichever is earlier.

* * * * *
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1.3 U.S. Department of Commerce, Product Standard (Prod. Std.).

1.4 American Institute of Timber Construction (AITC), Publication.

SECTION 14A

ROUGH CARPENTRY

Nails, Brads, Staples and Spikes: Wire,
Cut and Wrought

Insulation Blankets, Thermal (Mineral
Fiber, for Ambient Temperatures)

Insulation, Thermal (Mineral Fiber, for
Pneumatic or Poured Application)

Lath, and Board Products, Gypsum

Building Paper, Vegetable Fiber: (Kraft,
Waterproofed, Water Repellent and Fire
Resistant)

Lumber and Plywood, Fire-Retardant
-Treated

Construction and Industrial
Plywood

American Softwood Lumber Standard

Structural Glued Laminated Timber _

Treating Standards for Structural
Timber Framing

Recommended Practice for Protection
if Structural Glued Laminated Timber
During Transit, Storage and Erection

Timber Construction Manual (1974; and
Errata)

Index

8. Samples and Descriptive Data
9. Preservative Tre-atment

10. Installation of Framing and
Miscellaneous· Wood Members

. 11. Installation of Insulation
12. Installation ofSheathing

HH-I-I030A

SS-L-30D
& Int. Am-2

UU-B-790a

MIL-L-19l40C
& Int. Am-l (SHIPS)

PS 20-70
& Am-l

PS 56-73

PS 1-74

Unnumbered

AITC 109-74

AITC 111-65
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1. Applicable Publication
2. Materials
3. Grading and Marking
4. Sizes
5. Moisture Content
6. Delivery and Storage
7. Shop Drawings

1. APPLICABLE PUBLICATION. Tbe following publications of the issues listed below, but referred to
thereafter by basic designation onlY, form a part of this specification to the extent indicated by the references
thereto.

1.1 Federal Specification (Fed. Spec.).

FF-N-l05B
&Am-3

HH-I-52IE

1.2 Military Specification (Mil. Spec.).

1.5 American Plywood Association (APA), Publication.

Plywood Truss Designs (1964)

•
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1.6 American Society for Testing and Materials (ASTM), Publication.

1.15 Southern Pine Inspection Bureau (SPIB), Publication.

Standard Grading Rules for Southern Pine Lumber (September 1, 1970;
Reprinted May 1975 to inel Supplement Nos. 1, 2, 3)

..

Softwood Lumber, Timber and Plywood
Pressure Treated With Water-Borne
Preservatives for Above Ground Use
(Rev. Ju11975)

Softwood Lumber, Timber and Plywood
Pressure Treated With Light Hydrocarbon
Solvent-Penta Solution for Above Ground
Use (Rev. Jul1975)

D 226-75

LP-2

LP-3

LP-4

LP-55

Asphalt-Saturated Roofing Felt for Use
in Membrane Waterproofing and
BUilt-Up Roofing

1.7 Ameriqan Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE), PUblication.

ASHRAE Handbook of Fundamentals (1972)

1.8 American Wood Preservers Bureau (AWPB), Sfandard.

Softwood Lumber, Timber and Plywood
Pressure Treated With Volatile
Hydrocarbon Solvent-Penta Solution
for Above Ground Use (Rev. Jul1975)

Softwood Lumber, Timber and Plywood
Pressure Treated with Creosote or
Creosote-Tar Solutions for Use in
Ground Contact Use (Rev.Jul 1975)

1.9 National Forest Products Associations (NFPA), Publication.

National Design Specification for Stress-Grade Lumber and Its
Fastenings (1973 Edition & Supplement (Apr 1973»

Manual for House Framing (1970)

1.10 National Hardwood Lumber Association (NHLA), Publication.

Rules for the Measurement and Inspection of Hardwood and Cypress
Lumber (January 1974; p. 5 & 6 Rev. June 1, 1975)

1.11 Northeastern Lumber Manufacturers Association, Inc. (NELMA), Publication.

Standard Grading Rules for Northeastern Lumber (January 1974 Supplement
No. 1; Errata)

1.12 Northern Hardwood and Pine Manufacturers Association, Inc. (NHPMA), Publication.

Official Grading Rules for Eastern White Pine, Norway Pine, Jack Pine,
Eastern Spruce, Balsam Fir, Eastern Hemlock and Tamarack (September 1,
1970, and Supplement Nos. 1 & 2)

1.13 Redwood Inspection Service (RIS), Publication.

Standard Specifications for Grades of CalifOrnia Redwood Lumber
(November 1970; 2d Prtg, Sep 1975, inel Suppl Nos. 1 and 2)

1.14 Southern. Cypress Manufacturers' Association (SCMA), Publication.

Standard Specifications for Grades of Tidewater Red Cypress
(April 15, 1975)



1.16 West Coast LumbeJ," Inspection Bureau (WCLB), Standard.

No•. 16 Standard Grading and Dressing Rules for DoUglas Fir, Western
Hemlock, Western Red Cedar, White Fir, Sitka Spruce Lumber
(Oct 1, 1975)

2.1.1 Anchor Bolts. Steel, size as indicated, complete with nuts and washers.

2.1.2 Bolts; Lag, Toggle, and Miscellaneous Bolts, and Screws. Type, size, and finish best suited for intendeduse.

2.1.3 Clip Angles. Steel, 3/l6-inch thick, size best suited for intended use; or'zine-coated steel or iron
commercial clips designed for connecting wood members.

2.1.4 Expansion Shields. Type and size best suited for intended use.

2.1.5 Joist Hangers. Steel or iron, zinc-coated, size to fit members where used, sufficient strength to develop the
full strength of supported member, complete with any special nails required.

2.1.6 Nails and Staples. Size and type best suited for purpose, in accordance with Fed. Spec. FF-N-l05 when
applicable to type used. For sheathing, length of nails shall be sufficient to extend one inch into supports. In general,
8-penny or larger nails shall be used for nailing through one-inch thick lumber and for toe nailing 2-inch thick
lumber; 16-penny or larger nails shall be used for nailing through 2-inch thick lumber.

2.1.7 Timber Connectors. Unless otherwise specified, in accordance 'with NFPA Publication, National Design
Specification for Stress-Grade Lumber and Its Fastenings; TPI-74; or AlTt Publication, Timber ConstructiOn
Manual.

2.2 Structurai and Miscellaneous Wood Members.

2.2.1 Structural Members. Except as otherwise indicated, Douglas Fir, No.1 grade, graded in accordance with
the West Coast Lumber Inspection Bureau. Framing lumber 2" to 4" thick and 2" to 4" wide shall have design
stresses not less than 1650 Fb for repetitive member-uses with 1,700,000 E. Framing lumber, including headers, 2"
to 4" thick, 6" and wider shall have design stresses not less than 1750 Fb for repetitive member uses with 1,800,000
E. Members shall be rough sawn where indicated Design of members and fastenings shall conform to AITC
Publication, Timber Construction Manual.

2.2.2 Nonstress Graded Membe.-s shall include plates, caps, bUCKS, studs, blocking, nailers, sleepers and grounds.
Members shall be standard grade or No. 2 grade except studs may be stud grade. Nonstress member grades shall
conform to the National Grading Rule for Dimension Lumber established in conformance with Section 10 of Prod.
Std. PS 20 and as applied in individual grading rules of applicable grading agencies. For species graded under other
grading rules, grade used shall be equivalent to grades outlined above. Sizes shall be as follows unless otherwise
shown:
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Size (inches)

2 x 4 or such larger size as required when
applied between framing members; smaller
sizes when approved for a specific use.

1 x 3 for use between members 2 x 12 and
smaller; 2 x 3 for use between members
larger than 2 x 12.

1 x 4.

1 x 3.

1 x 3 when used as shingle base for in
terior finish, otherwise '2-inch stock.

2 x 4.

2 x 4.

Furring

Nailing strips

Member

Corner bracing

Bridging

Blocking

Sleepers

Studs

Western Wood Products Association (WWP), Publication.

Standard Grading Rules for Western Lumber (July, 1, 1974)

MATERIALS shall conform to the respective specifications and other requirements specified below.

Accessories and Nails.

1.r1

2

2.1



2.2.3 General Use Plywood. U.S. Department of Cohlmerce, Prod. Std. PS 1, grade and thickness as follows:!
Grade C-D interior with exterior glue 1/2" thick wlspanlindex ratio of 24/0.

·2.2.4 Structural Glued Laminated Members. Prod. Std. PS 56; nbrnral workingstresses of 2400 p!i in bending!
1600 psi in tension, 1500 psi in compression parallel to grain and 1,800,000 psi of E for "dry cb'ridition"; fabricated!
with wet-use adhesives. Members shall be Architectural Appearance Grade, sealed with a penetrating sealer, and)
individually wrapped in accordance with AITC 11 L Members shall be complete with 'hardware for joining laminated!
members and for their connection to other construction.

2.3 Insulation.

2.3.1 Batt or Blanket. Mineral wool, Fed. Spec. HH-I-521, type III.

2.4 Sheathing. Either plYwood or wood for wall sheathing; and either plywood or wood for'toof sheathing.

2.4.1 Plywood. Prod. Std. PS 1, grade C-D with ex terior glue for roof sheathing. Roof sheathing shall be 1/2-inch!
minimum thickriess with an identification index of 16/0 or greater for supports 16 inches on center and 1/2-inch!
minimum thickness wit~ an Identification Index of 24/0 or greater for supports 24 inches on center. .

3. GRADING AND MARKING. Lumber, insulation, plywood, and structural glued laminated members shall!
bear the grademark, stamp or other identifYing marks indicating grades .of material and rules or standards underl
which produced. Such identifying marks on a material shall be in accordance with the rUle or standard under which!
the material is produced, inclu1ing requirements for qualifications and authority of the inspection organization,i
usage of authorized identification, 'and information included in the identification. The inspection agency for lumber!
shall be certified by the Board of Review, American Lumber Standards Committee, to grade specieS used. Except for:
plywood, lumber,. and structural glued laminated members, bundle marking or certificates will be permitted in lieul
,of marking each individual piece. " i

4. SIZES. Lumber sizes shall conform to Prod. Std. PS 20, and unless otherwise specified, luinpers.hall be!
surfaced on four sides. Sizes for materials other than lumber shall conform to requirements of the rules or standardsl
under which produced. Size references unless otherwise specified are nominal sizes, and actual sizes shall be withinl
manufactUring tolerances allowed by the standard under which the product is produced. :

5. MOISTURE CONTENT. At the time lumber and other materials are delivered and when installed in the Work!
their moisture content shall be as follows: '

Treated and untreated lumber 2 inches or less in thickness, 19 percent maximum.

. Treated and untreatedhimber over 2 inches in thickness, 25 percent maximum•.

Materials other than lumber.: In accordance with standard under which product is produced,

6. DELIVERY AND STORAGE. Materials shall be delivered to the site in undamaged condition, stored in fullyi
covered, well ventilated areas, and protected from extreme changes in temperature and humidity. :

7. SHOP DRAWINGS of structural glued laminated members, fabricated wood trusses and other fabricated!
structural members shall be submitted for approval in accordance with the SPECIAL PROVISIONS. Shop drawingsi
shall in~icate materials, details of construction, methods f fastening, and erection details. Shop drawings shallbei
accompanied bya reference to design criteria used and stress computations. ,..

8. SAMPLES AND DESCRIPTIVE DATA. The following shall be submitted for approval.

Accessories and nails: Two of each accessory and four of each kind of nail with description of'
application for each. .

Installation: Two square feet of each type, andmanufacturer's installation instructions.

Sheathing: Two square feet of material to be used for each application and mailUfacturer'si
installation instructions.

Structural glued laminated members, and other fabricated structural members: Manufacturer's!
installation instructions and a list of successful installations of similar products.

9. PRESERVATIVE TREATMENT. To the extent indicated below, wood members and plywood shall be! ..
preservative-treated by pressure methods and so marked in accordance with the AWPB Standards. Unless otherwise!
specified it will include all wood members exposed to weather or in contact with soil, water, masonry 01' concrete, i
and all wood framing members directly above soil when the bottom elevation is 24 inches orless above soil. It will,
always include:

All wood members set into concrete regardless oflocation, including flush-witb-deck wood nailers for. _
roofs. •
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All wood members in contact with, slabs;"on-grade.

,All wood members, except furring strips, in contact with.founda- tion wans.

Furring stripsus,ed .an walls or partitions below grade.

, ,Furring strips used on exterior waIls above grade.
. . '

All wood members used for rough framing or openings in exterior walls of concrete or mas()nrY.

All wood members and plywood used in exterior exposed construc- tion such as steps', platforms,
walkways and railings.

Exceptas otherwise specified, treatment shall be in accordance with AWPB LP-2, LP-3,or LP-4, at the option of the
Contractor. Treatment of wood to be in contact with soil or water shall be in accordance with AWPB LP-55.
Treatment of wood to be painted or to make contact with painted parts, and wood to which finishing materials will
be fastened, shall be in ac,<ordance with AWPB LP-2 or LP-4. Treatment of wood used in conjJ,lnction with built-up
roofing shaH be in accordance with AWPB LP-2. Wood treated with oil~borne'preservatives shall be clean, free from
surface oil, and properly seasoned for use in building construction. Wood treated with water-borne preservatives shall
be air-dried or l<:iln-dried to the moisture content specified for lumber and marked with the word "Dry". Treated
wood which is cut shall be brush-coated with the preservative used in.the original treatment. '

10. INSTALLATION OF FRAMING AND MISCELLANEOUS WOOD MEMBERS.

10.1 General. Members shall be closely fitted, accurately set to required lines and levels, and rigidly secured in
place. Nailing shall be in accordance with the Recommended Nailing Schedule as contained in the NFPA Publication,
Manual for House Framing. Where detailed nailing requirements are not specified, nail size and nail spacing shall be
sufficient to develop an adequate strength for the connection without splitting the members. Installation of timber
connectors shall conform to applicable requirements of the NFPA Publication, National Design Specification for
Stress-Grade Lumber and Its Fastenings. Members shall be framed for passage of ducts and pipes and shall be cut,
notched, or bored in accordance with applicable requirements of the NFPA Publication, Manual for House Framing.
Rafters and joists shall be set with crown edge up. Leveling of joists, beams, and girders on masonry or concrete shall
be with slate or steel; on wood or metal leveling shall be without shims.

10.2 Structural Glued Laminated Members, and Other Fabricated Structural Mem~ers. Members shall be
adequately braced before erection. Members shall be alined and all connections completed before removal of
braclng. hidividually wrapped members shall be unwrapped only after adequate protection by a roof or other cover
has been provided. Scratches and abrasions of factory applied sealer shall be treated with two brush coats of the
same sealer used at the factory.

10.3 Sill Plates shall be set level and square and anchor bolted at not more than 6 feet on centers and not more
than 12 inChes from each end of each piece. A minimum oftwo anchors shall be used for each piece.

10.4. Partition and Wall Framing. Unless otherwise shown, studs shall be spaced 16 inches on centers. Studs shall
be doubled at openings. Unless otherwise indicated, headers for openings shall be made of two pieces of stud
material set on edge or solid lumber of equivalent size, and corners shall be constructed of not less than three full
members. End studs of partitions abutting concrete or masonry shall be anchored thereto with expansion bolts, one
near each end of each stud and at intermediate, intervals of not more than 4 feet. Plates of partitions resting on
concrete floors shall be anchored in place with expansion bolts, one near each end of each piece and at intermediate
intervals of not more than 6 feet between bolts, except anchoring into concrete may be with powder-driven threaded'
'studs of suitable type and size and at 3 feet on center in lieu of bolts. Walls and bearing partitions shall be provided
with double top plates and members lapped at least 2 feet and well spiked together. Blocking for fir~topping'shall

be provided So that maximum dimension of any concealed space is not over 8 feet. Comer bracing shall be installed
when required by type of sheathing used. Comer braqing shall be let into the exterior sJ,lIfaces of the studs at an
angle of approximately 45 degrees, shall extend completely over wall plates, and shall be secured at each bearing
with two nails.

10.5 Ceiling Framing. Except where otherwise indicated joists shall have bearings not less than 4 inches on
concrete or masonry and 1-1/2 inches on wood or metal. Joists, trimmers, headers, and beams fraining into carrying
members at the same relative levels shall be carried onjoist hangers. Joists shall be lapped and spiked together at
bearings or butted end-to-end with scab ties at joint and spiked to plates. Openings shall be framed with headers and
trimmers. Headers carrying more than two tail joists and trimmers supporting headers carrying more than one tail
joist shall be doubled, unless otherwise indicated. Joists built into masonry shall be fire cut.

10.6 Roof Fraining With Rafters. Tops of Rafters shall form a true plane. Valley, ridge, and hip members shall be
of depth equal to cut on rafters where practicable, but in no case less than depth of rafters. Valleys, hips, and ridges
shall be straight and true intersections of roof planes. Necessary crickets and watersheds shall be formed. Rafters,
except hip and valley rafters, shall be well spiked to wall plate and to ceiling joists. Openings in roof shall be framed
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with headers and trimmers. Unless otherwise indicated, headers carrying more than two rafters and trimmers
supporting headers carrying more than one rafter shall be double. Hip rafters longer than the available lumber shall
be butt jointed and scabbed.

Valley rafters longer than the available lumber shall be double, with pieces lappedtlOt lessthari 4 feet and well i
spiked together. !

10.7 Bridging. Wood bridging shall have ends accurately bevel-eut to afford firm contact and shall be nailed at
each end with two nails. Metal bridging shall be installed as recommended by the manufacturer. The lower ends of
bridging shall be driven up tight and secured after roof sheathing has been laid and partition framing installed.

10.8 'Blocking shall be provided as neceSsary for application of sheathing, wallboard,and other materials or
building items, and to provide fire stopping. Blocking shall be cut to fit between framing members and rigidly nailed
th~retp. '. . '. '.

10.9 Nailers and JlQiling Strips shall be provided as necessary for the attachment of finish materials aridfor flush
with deck mounting, on roof decks. .Strips. shall be run in lengths as long as practicable, butt jointed, cut into wood
framing members when necessary, and rigidly secured in place. . . .'

10.10 .Wood Grounds. shall be provided as necessary for attachment of trim, finish, and other work to plaster.
Grounds shall he run in length as long as practicable, butt jointed, and rigidly secured in place. . . .

10.11 Furring Strips shall be provided atthe locations shown. Furring strips shall be installed at 16 inches on
center unless otherwise shown, run in lengths as long as practicable, butt jointed and rigidly secured in place.

JO.12 Rough BUCKs ~d Frames in Masonly or Concrete shall be braced, set straight,true, and plumb, and secured
with anchors near top and bottom of each wood lllember andat intermediate intervals of not more than 3 feet.
AnchorS forconc:reteshall be expansion bolts, and anchors for masonry shall be 3/ l6~inchby l-l/4-inch steel straps
extending not less than 8'inchesinto the masonry and turned down 2 inches into the masonry.

11. INSTALLAtIONOFINSULATION.

11.1 General. Insulation shall be installed only when construction has advanced to the point that remaining
construction operations will not damage the insulation. For batt or blanket insulation, the actual installed thickness
shall provid~a U~valu~of 0.}5 for the completed ceiling construction as determined in accordance. with recognized
methods in agreement with the ASHRAE Handbook of Fundamentals. Computations for establishing insulation
thickness for the specified U-value shall· be submitted for approval. Where electric outlets, ducts, pipes, vents or
other utility items occur, insulation shall be placed on the cold or Weather side of item. For batt .or blanket
acoustical insulation, thickness shall be as shown. Installation, except as otherwise specified, shall be in accordance
with the manufacturer's approved instructions.

11.2 Batt or Blanket Insulation shall be installed between framing members; and insulation with facings shall be
secured to the sides of the framing members to provide a continuous seal and so that tht; entire weight of the
insulation will be carried by the framing members. ., . .

12. INSTALLATION OFSHEATHING.

12.1 PlYwood Sheathing shall be applied with edges 1/8 inch apart at side joints and 1/16 inch apartat end joints,
and nailed at supported edges at 6inches on center and at intermediate supports 12 inches on center. Nailing of
edges shall be 3/8 inch from the edges. Wall sheathing shall extend over top and bottom plates, and if applied

.horizontally the vertical joints shall be made over supports and staggered. Roof sheathing shall have face grain at
right angles to supports, end joints made over supports,and end joints staggered. . .

12.2 Wood Sheathing. End joints shall be made over framing members and so alternated that there will be at
least two boards between joints on the same support. Each board shall bear on at least three supports. Boards shall
be nailed at each support using two nails fOf boards 8 inches and less in width and three nails for boards mo.re than 8
inches in width.

**.* * *
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1.3 . National Woodwork Manufacturers Association (NWMA) Standard.

1.2 . U.S•.Department ofCommerce, Product Standard (Prod. Std.).

Nails, Brads, Staples, and Spikes: Wire,
Cut and Wrought

Water-Repellent Preservative Non-Pressure
Treatment for Millwork

Construction and Industrial Plywood

American Softwood Lumber Standard

6. Delivery and Storage
7. Shop Drawings
8. Samples and Descriptive Data
9. Installation of Trim

10. Installation of Woodwork Items

brdex

FF-N"I05B
& Am-3

PS 1-74

PS 20-70
& Am-I

I.S.4-70
& Addendum

1. ApplicablePublications
2. Materials
3. Grading and Marking
4. Sizes and Patterns
5. Moisture Content

1.1 Federal Specifi<;ation (Fed. Spec.).

1. APlLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by baSic designation only, form a part of this specification to the extent indicated by the references
thereto.

. .

1.5 Northern Hardwood and Pine Manufacturers Association (NHPMA), Publication.

Official Grading Rules for Eastern White Pine, Norway Pine, Jack Pine,
Eastern Spruce, Balsam Fir, Eastern Hemlock and Tamarack (September 1,
1970, and Suppl. 1, 2)

1.6 Redwood Inspection Service (RIS), Publication.

Standard Specifications for Grades of CalifomiaRedwood Lumber (November
1970; 2d Prtg, Sep 1975, inci Suppl Nos. 1 and 2)

1.7 West Coast LumberInspection Bureau (WCLB), Publication.

No. 16 Standard Grading and Dressing Rules for Douglas Fir, Western Hemlock,
~ Western Red Cedar, White Fir, Sitka Spruce Lumber (Oct 1, 1975)

1.8 Western Wood Products Association (WWPA), Publication.

Standard Grading Rules for Western Lumber (Jul 1, 1974)

2. MATERIALS shall conform to the respective specifications and other requirements specified below.

2.1 Nails. Size and type best suited for purpose, hot dip galvanized or aluminum for exterior use, in accordance
with Fed. Spec. FF-N-I05 when applicable to type used. Screws for use where nailing is impracticable shall be size
best suited for purpose.

SECfION·I4B

FINISH CARPENTRY

1.4 Northeastern Lumber Manufacturers Association, Inc. (NELMA), Publication.

Standard Grading Rules for Northeastern Lumber (January 1974; Supplement
No.1; Errata)



Treated and untreated trim
Other materials

2.2 Trim. Species and grade in accordance with SPECIES AND GRADE TABLE at end of this section; designs
indicated for such items as handrails; patternsinaccordance with grading rules for species for such items as door and
window casings, fascias, baseboards, and caps; assembled and sanded at the mill insofar as practicable; maximum
practicable lengths, finger joints permitted when finish is paint.

2.3 . Woodwork Items.

2.3.1 Utility Shelving. Suitable species equal to or exceeding requirements of No.3 Common white fir under
WWPA, Standard Grading Rules, on~inch thick; or plywood, interior type, grade A-B, 112-inch thick, any species
~oo~ ..

3. GRADING AND MARKING. Plywood, lumber, and trim shall bear the grademark, stamp or other identifying
marks indicating grades of material and rules or standards' under which produced. Such identifying marks 0:11 a
material shall be in accordance with the rule or standard under which the material is produced, including
requirements for qualifications and authority of the inspection organization, usage of al,lthorized identification, and
information included in the identification. The inspection agency for lumber shall be certified by the Board of
Review, American Lumber Standards Committee, to grade the species used. Except for plywood and lumber, bundle
marking or certificates will be permitted in lieu of marking each individual piece.

4. SIZES AND PATTERNS. Lumber sizes and patterns shall conform to Prod. Std. PS 20, and unless otherwise
specified, shall be surfaced on four sides. Sizes. and patterns for materials other than lumber· shall conform to
requirements of the rules or standards under which produced. Size references, unless otherwise specified, are
nominal sizes, and actual sizes shall be within manufacturing tolerances allowed by the standard under which the
product is produced.

5. MOISTURE CONTENT at time of delivery and when installed in the work shall be as follows:

12 percent maximum
In accordance with the
standard under which the
product is produced

6. DELIVERY AND STORAGE. Materials shall be delivered to the site in undamaged condition, stored in fully
covered, well-ventilated areas, and protected from extreme changes in temperature and humidity.

7. 'SHOP DRAWINGS of fabricated items, special mill items, and woodwork items shall be submitted for approval,
in accordance with the SPECIAL PROVISIONS. Shop drawin~ shall indicate materials and details of construction, i
methods of fastening, and erection details. . .

8. SAMPLES AND DESCRIPTIVE DATA. The following shall be submitted for approval.

Shaped or molded trim: One linear foot of each kind.

Nails: Four of each kind for each application.

9. INSTALLATION OF TRIM. Trim shall be installed straight, plumb, level and with closely fitter joints. Blind!
nailing shall be used to extent practicable, and face nailing shall be set and stopped with a nonstaining putty to:
match the finish applied. Screws shall he used for attachment to metal; setting and stopping of screws shall be ofi
same quality as required where nails are used. Joints shall be staggered, concealed, or placed in unobjectionable!
locations. Exterior joints shall be made water-resistant by careful fitting and calking, Molded work shall be coped at i
returns and interior angles and mitered at external comers. Intersections of flat work shall be shouldered to ease any i
inherent change in plane. '

10. INSTALLATION OF WOODWORK ITEMS. Woodwork items shall be set at locations indicated and securely!
anchored to the supporting construction.'

*****
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1.2 . American Society for Testing and Materials (ASTM) Publications.

4.3 ' Hardware shall conform to section: HARDWARE, BUILDERS'. Doors shall be furnished with hardware
factory installed. Reinforcement for hardware shall be provided, shall be concealed, and shall be secured in place in
accordance with the hardware manufacturer's recommendations.

Coating Compound, Bituminous, Solvent, Coal
Tar Base

3. Shop Drawings
4. Aluminum Doors and Frames~ Hinged Type

Index

MIlrC~18480A

(DOCKS)
&Am-3

A 366-72

A 525-75

B 137-45 (R 1972)

1. Applicable Publications
2. Field Measurements

1.1 ' Military Specification.

Steel,· Carbon, Cold-Rolled Sheet, Commercial
Quality

Steel Sheet, Zinc-Coated (Galvanized) by the
Hot-Dip Process, General Requirements

Measurement of Weight of Coating on Anodically
Coated Aluminum

2. 'FIELD MEASUREMENTS. The Contractor shall verify all measurements at the building site and shall be
responsible for dimensions, fitting, and the proper attachment of items directly connected with the door installation.

1. APPUCABLEPUBUCATIONS. The following publications of the issues listed below, but referred' to
thereafter by basic de;gignation only, form a part of this speCification to the extent indicated by the references
thereto. ' .

4.1 'GeneraL Glazed aluminum stile-and-rail doors shall be of the size and design indicated. Adjacent glass
enclosures, where indicated, shall be of the same style and design as the doors. Aluminum frames shall be furnished
with the doors, enclosures, sidelights, and transoms. '

4.2 'Metal. 'Sections for doors shall be manufactured from 6063-T5 extruded aluminum alloy. The nominal wall
thickness of aluminum for doors shall be not less than 0.125 inch except that the molding shall be not less than
0.050 inch. Screws, nuts, washers, rivets, and other miscellaneous fastening devices shall be of hardened aluminum,
stainless steel, or other corrosion-resistant material.

3. 'SHOP DRAWINGS shall be submitted for approval in accordance with the SPEOAL PROVISIONS, and the
Contractor shall receive the approval before delivery of doors. A schedule showing the location of each door shall be
submitted with the shop drawings. Drawings shall indicate elevations of each door type, details and method of
anchorage to opening; details of construction; method of assembling sections; location and installation hardware;
size, shape, and thickness of materials; joints and connections. Shop drawings for overhead, doors Shall show details
of tracks, rollers, fittings, and other attachments. .

4. ALUMINUM DOORS AND FRAMES, HINGED TYPE.

SECfION 14C

ALUMINUM DOORS AND FRAMES

4.4 ' Protection from Dissimilar Materials. In addition to the clear coating, aluminum surfaces that will contact
masonry, concrete, wood, or steel shall be back-painted before erection with alkali-resistant paint conforming to
Military Specification MIlrC-18480.

4.5 ' Frames shall be extruded tube or open channel shapes and shall be manufactured from 6063-T5 aluminum
alloy not less than 0.125 inch thick for frames 1-3/4 by 4 inches and not less than 0.093 inch thick for frames 1-3/4
by 4-1/2 inches. Frames shall be securely anchored to adjoining construction. Wall anchors shall be located near
bottom and top of frame and at intermediate points not over 3 feet on centers. Frames to receive fixed glass shall
have removable glass stops and beads. .

4.6 ' Doors shall be fabricated either from extruded aluminum hollow seamless tubes or from a combination of
open-shape members interlocked or welded together. Top and bottom rails shall be welded to the stiles. Joints shall
be milled to a hairline watertight fit, reinforced, and welded. Welding shal be done on concealed surfaces and in



such manner as not to create bleinishes on exposed surfaces. Exposed screws or bolts will be permitted only ai
inconspicuous locations and shall have headscountersu,nk. Doors shall have extruded aluminum snap-in glass stop~
with vinyl insert. Glass is specified in section: GLASS AND GLAZING. ' '

4.7 ' Weatherstripping shall be applied to stiles, heads, and bottoms of exterior doors. Weatherstripping shall be th~
type standard with the manufacturer and shall be easily replaced without special tools. Weatherstripping at meeting
rails of pairs of doors shall be adjustable. '

4.8 'Finish. 'Aluminum surfaces shall be provided with a satin finish and an anodic oxide coating. The coatilijt
shall, be dark brown color. Coating shall have a minimum film thickness of 0.0004 inch with a minimum coating
weight of 17 milligrams per square inch when tested in accordance with ASTM Test Method B 137. Cbatingshall b4
sealed with hot water. ' ,

4.9 ' Protective Coating. 'After cleaning and finishing and prior. to shipment, a clear, nonyellowing,colorles$
coating shall be applied to all surfaces of aluminum. .

4.10 lnstallation. 'Frames shaH be set accurately in position, plumb, square, level and in alinement, and shall be
securely anchored in accordance with manufacturer's directions and approved shop drawings. Doors shall be hun~
accurately with proper clearances. Final adjustement shall be made for proper and easy operation of the door aft~
glazing. , .

4.11' Protection and Cleaning. 'Doors shall be protected from damage dUring transportation and stored undet
cover at the jobsite. After installation, doors .and frames shall be protected from damage during subsequent
construction activities. Upon completion, metal surfaces shall be cleaned, following the procedure recommended by
the door manufacturer. .

* * * * *
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SECTION 14D

WOOD DOORS

Water-Repellent Preservative
Non-Pressure Treatment for Millwork

Wood Flush Doors

FHDA/5-75

I.S.1-74
& Addendum

I.S.+70
& Addendum

Industry Standard for Douglas Fir,
Western Hemlock, and Sitka Spruce
Doors ahd Blinds

1.2 ' National Woodwork Manufacturers Association (NWMA) Industry Standards.

7. 'MARKING. Each door shall bear a stamp, brand, or other identifying mark indicating quality and
construction of the door. The identifying mark or a separate certification shall include name of the inspection
organization, identification of the standard on which the construction of the door is based, identity of the plant to
which the stamp was issued, identification of the standard under which preservative treatment, if used, was made,
identification of the doors having a type I glue bond, and a declaration of compliance by the plant. '

8. 'FLUSH DOORS. 'Except as otherwise specified, flush doors shall conform to NWMA Standards I.S.l.ot I.S.5.'
For stain or natural finish, doors shall be Premium grade, book matched, birch veneered in accordance with NWMA
Standard I.S.l.SOlid core doors shall have mat-formed composition core conforming to NWMA Standard LS.l.' .

9. 'INSTALLATION. 'Doors shall be installed only after completion of all other work which would raise the
moisture content of the doors or damage the surface of the doors. Doors shall be fit, hung and trimmed as required
by the openings they will close. Doors shall have a clearance of 1/8 inch at the sides and top and shall have a bottom
clearance of 1/4 inch over thresholds and 1/2 inch at other locations unless otherwise shown. The lock edge of doors
shall be beveled at the rate of 1/8 inch in 2 inches. Cuts made on the job shall be sealed immediately after cutting,
using a clear water-resistant varnish or sealer.

..
1. APPLICABLE PUBLICATIONS. The following publications of the issues listed b,elow, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. '

1.1 ' Fir & Hemlock Door Association Publication.

2. 'GENERAL. 'Doors shall be of the type, size, and design shown. Tbp and bottom edges of door shall be sealed
with a clear water-resistant varnish or a clear water-resistant sealer prior to shipment. Doors shall be stored in fully
covered, well ventilated areas and protected from extreme changes in temperature and humidity. '

3. 'PREFITTING AND FACTORY-PRIMING OR FACTORY-FINISIDNG. 'Doors may be furnished prefit in
accordance with the standards under which they are produced. Doors with surfaces to receive natural finish may be
furnished factory-finished. After approval of the methods and materials to be used for finishing in the factory, the
doors so processed will be exempt from the corresponding requirements of section: PAINTING. '

4. 'ADHESIVES AND BONDS shall be in accordance with NWMA Standard 1.S.l, 'using requirements for type II
doors for interior doors. Adhesive for doors to receive a natural finish shall be nonstaining. '

5. WARP TOLERANCES shall be in accordance with NWMA Standard I.S.I.' ,

6. 'SHOP DRAWINGS shall be submitted for approval in accordance with the SPECIAL PROVISIONS. Shop
drawings shall indicate the location of each door, elevation of each type of door, details of construction, marks to be

used to identify the doors, location and extent of hardware blocking, and if factory-finished, materials and methods
to be used. '
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1.1' American National Standards Institute, Inc. (ANSI) Standards.

1.2 ' American Society for Testing and Materials (ASTM) Publications.

Mortise Door Locks for 1-3/4" Doors

Bored or Cylindrical Locks for 1-3/4" Doors

Bored or Cylindrical Locks for 1-3/8" Doors

Lever Extension Flush Bolts

Nomenclature for Steel Doors and Steel Door
Frames

4. Construction of Frames
S. Construction of Doors
6. Delivery and Storage
7. Installation

Index

Al1S.1-1971

Al1S.2-1971

AllS.3-1971

Al t"S.4-1971

AI23.1-1974

A 366-72

A S69-72

1. AppliCable Publications,
2. Shop Drawin~
3. General Requirements for Doors and

Frames

Steel, Carbon, Cold-Rolled Sheet, Commercial
'Quality

Steel, Carbon (0.15 Maximum, Percent) Hot-
Rolled Sheet and Strip, Commercial QUality

2. 'SHOP DRAWINGS shall be submitted for approval in accordance with the SPECIAL PROVISIONS. Shop
drawin~ shall indicate the location of each door and frame, elevation of each type of door and frame, details of
construction, method of assembling sections, location and extent of hardware reinforcement, hardware locations,
type and location of struts and anchors for frames, and thickness of metal. Shop drawings shall include specifications
for shop painting including pretreating and painting materials and processes, and catalog cuts or descriptive data for
the weatherstripping and thresholds. ' ..' ,

1. APPliCABLE PUBliCATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part· of this specification to the extent indicated by the references
thereto. . .

SECTION 14E

STEEL DOORS AND FRAMES

3. 'GENERAL REQUIREMENTS FOR DOORS AND FRAMES.

3.1 'Steel. 'Doors and frames shall be factory fabricated from steel conforming to ASTM Specifications A 366 or
A S69, stretcher level degree of flatness, pickled and oiled if of hot-rolled material, and Manufacturer's Standard
Gages specified hereinafter for the various useS. . . .

3.2 ' Shop Painting. After fabrication, doors and frames shall be thoroughly cleaned, pretreated to provide a
strong bond between metal and paint and shop painted with a rust inhibiting primer paint. .

3.3 'Workmanship. The finished items shall be rigid, neat in appearance, and free from defects, warp, or buckle.
Molded members shall be sharp in detail, straight, and true. Corner joints shall be coped or mitered, well-formed, and
in true alinement. EXposed welded joints shall be dressed smooth. '

3.4 ' Preparation for Hardware. 'Doors and Frames shall be prepared for hardware in conformance with the
templates provided under section: HARDWARE; BUILDERS'; the requirements of American National Standards
AllS.l, Al1S.2, AllS.3, AIlS.4, and AI23.1; and the application locations specified in section: HARDWARE;
BUILDERS'. Cutting, reinforcing, drilling, and tapping of doors and frames shall be done at the factory, except
drilling and tapping for surface applied hardware will be done in the field when the hardware is applied. hi addition
to the plaster guards required for strike reinforcement in the referenced American National Standards, plaster guards
shall be provided on the door frames for the hinge reinforcements. Door frames shall be prepared for silencers, and
rubber silencers shall be provided with the frames. Reinforcement of doors and frames for hardware shall be as
specified in table lat the end of this section.



3.5 ' Weatherstripping for head and jamb protection shall be spring--tension type or integral elastomeric type.
Spring-tension type with weatherstripping shall have hemmed edges and shall be of bronze. Spring bronze shall be,
not less than 0.008 inch thick. Integral elastomeric type weatherstrip shall be of synthetic rubber, vinyl or neoprene:
standard with the manufacturer of the door frame. The integral elastomeric type weatherstripping shall be installed,
at the factory or on the jobsite in accordance with the door frame manufacturer's recommendations.,
Weatherstripping for bottom of doors shall be of the surface-mounted sweep type consisting of 1/8-inch thich,
neoprene in a"h extruded bronze housing not less than 0.070 inch thick. Weatherstripping for meeting stiles of double,
doors shall be surface mounted neoprene-seal type consisting of 1/8-inch thick neoprene in an extruded bronze:
housing not less than 0.065 inch thick. '

3.6 ' Thresholds shall be extruded bronze, flat type with a fluted top, and shall provide the proper clearance and an,
effective seal with the specified weatherstripping. ,

3.7 'Louvers. 'Where indicate~ doors shall be provided with full louvers. Lbuvers shall be sightproof type, inserted.
into the doors. Inserted louvers shall be stationary as shown, and formed of not less than 2Q-gage steeL Blades of
inserted louvers shall be welded or tenoned to frame and the entire assembly shall be fastened to the door to present'
a neat appearance and to be nonremovable from the outside of the door. Insect screens shall be a removable type
with 18 x 16 mesh aluminum or bronze cloth. '

4. 'CONSTRUCTION OF FRAMES. Pressed steel frames for doors and other openings shall be of the;
combination buck, frame, and trim type of the sizes and details as shown. Gages of metal shall be not lighter than,
16-gage. Frames shall be knockdown type or welded unit type.

4.1 ' Welded Unit Type Frames shall have headers and jambs secured at the corners either by internal welding of
faces or by welded splice plates and shall be further secured at the rabbet either by welding or by mechanical:
interlock. As an alternate, the headers and jambs shall be secured at the corners by external welding of faces and·
grinding smooth. Faces of frames at junction of head and jamb shall present neat line joints. .

4.2 ' Knockdown Type Frames shall have joints that interlock rigidly so as to maintain alinement of parts and,
provide functionally satisfactory performance of completed frames when field assembled. Faces of frames at'
junction of head and jambs shall present neat line joints. .

4.3 Anchors. 'Frames shall be provided with a minimum of three wall anchors per jamb as required for the,
adjoining wall construction, and anchors for attachment of frame to the floor. Anchors shall be of not less than
18 gage steel or 3/16 inch diameter wire. '

5. 'CONSTRUCTION OF DOORS. Doors shall be of the type, size, and design shown. Door clearances shall not
exceed the following: 1/8 inch at jambs and heads; 1/4 inch at meeting stiles of pair of doors; and 3/4inch at
bottom measured from finished floorline. Exterior doors shall have top and bottom edges closed flush and sealed:
against water penetration. '

5.1 ' Flush Doors shall be of full flush construction. Doors shall be internally reinforced to resist impact and to
insure flatness of finished surfaces by steel members welded in place, wate:r-resistant honeycomb core glued inplace,
or rigid insulation core glued or foamed in place. Doors with metal reinforcing shall have sound deadening material,
applied to the interior of the door to eliminate metallic sound inc;:ident to normal door operation. Honeycomb core.
material shall have a crushing strength of not less than 4,000 p.s.f.,'lind the laminationshall withstand not less than'
1,500 p.s.f~ 'surface shear. Foam insulation core material shall have a compressive strength of not less than 1,500'
p.s.f~ 'and a shear strength of not less than 18 p.s.i, 'shall have 1m insulation-to-steel strength at least equal to the
strength of the insulation, shall be dimensionally stable within plus or minus 5 percent of volume after 24-hour!
exposure to temperatures ranging from minus 15 degrees F. to 165 degrees F., shall have no voids exceeding 1/2 inch
in any direction, and shall have a density of not less than 1.0 pound per cubic foot. Fbam insulation shall be rated as:
self-extinguishing when tested in accordance with ASTM Test Method D 1692. Solid mineral insulation cOre material
shall have a density of not less than 20 pounds per cubic foot. '

5.1.1 Full Flush Construction shall have face sheet of not less than 18-gage steel, shall have no seams otjoints on
door faces, and shall have top and bottom closed with a recessed channel or a flush end closurereatment~

6. 'DELIVERY AND STORAGE, To provide protection during shipment, welded unit type frames shall be
strapped together in pairs with heads at opposite ends or provided with temporary steel spreaders at the bottom of'
each frame; and knockdown type frames shall be securely strapped in bundles. Materials shall be delivered to the site.
in undamaged condition, stored out of contact with the ground and under a weathertight covering, permitting good
air circulation. Whenever they become evident, abraded, scarred or rusty areas shall be cleaned and touched up with
the paint used for the shop painting.

7. INSTALLAnON. Frames shall be plumbed, leveled, and rigidly secured in place. Temporary spreaders shall
be installed \Intil the wall at the frame is completed and the frame is securely anchored in its final position. Wall'
anchors on doorframes shall be installed approximately at the hinge and strike levels. DoorS shall be installed in
conjunction with the application of hardware. Weatherstripping and tresholds shall be installed at exterior door
openings to provide a weathertight installation. "
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Lighter gages may be used if formed to a channel-shape or a U-shape that provides rigidity equivalent to that of flat
reinforcements of specified gage. Gage and size of reinforcement for hardware items not listed above shall be as
required by the templates for those items. '

Minimum Size, Inches

10 8 x 1-5/8 (l-3/4-inch thick door)
10 8 x 1-5/8 (l-3/4-inch thick door)
12 8 x 1-1/4 (l-3/8-inch thick door)
12 8 x 1-1/4 (l-3/8-inch thick door)

14· 10 x 3-314
14 &1/2 x 1-1/2 (l-3/4-inch thick door)
14 &112 x 1-1/8 (l-3/8-inch thick door)

14 7-1/2 x 1-1/4
14 4 xl

TABLE I. REINFORCEMENT

Minimum Gage

Door
Frame
Door
Frame

Door
Frame
Frame

Door
Frame

Door 12 16 x 4-1/2
Frame 12 18 x width of face of head and

8 x width of jamb, or stop as
required

Door 12 14 x 4
Frame 12 14 x width of face, jamb, or stop

as required

Door 14 As required by templates
Frame 14 As required by templates

Hinges

Hardware Item

Hold-Open Arms

Mortise Locksets
and Deadlocks

Panic Devices

Flush Bolts and
Chain and Foot
Bolts

Surface-Applied
Oosers
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2.1 Samples. The following samples of flooring materials in the colors indicated shall be submitted for approval
before the work is started.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by references thereto.

Floor Finish, Water Emulsion (For Use on
Light Colored Floors)

Floor Covering Vinyl, Surface (Tile and
Roll), with Backing

Adhesive, Asphalt, Cut-Back Type (for
Asphalt and Vinyl Asbestos Tiles)

Adhesive, Asphalt, Water Emulsion Type
(for Asphalt and Vinyl Asbestos Tile)

Wax, Floor, Water-Emulsion

Wall Base; Rubber, and Vinyl Plastic

6. Materials
7. Condition of Surfaces
8. Application
9. Cleaning

10. Protection

Index

I. Applicable Publications
2. Submittals
3. Delivery and Storage
4. Environmental Conditions
5. Extra Stock

1.1 Federal Specifications.

lrF-475A & Am-I
& Int. Am-2

P-F-00430B
(GSA-FSS)
&Am-2

P-W-I55B

SS-W-40A
& Int. Am-I
(GSA-FSS)
& Notice I

MMM-A-IIOB
& Int. Am-2

MMM-A-II5B

2. SUBMITTALS.

(l) Sheet coverings - two 12-inch-square pieces of-each type.

(2) Base - three 9-inch lengths of each type.

(3) Edging strips - three 9-inch lengths of each type.

2.2 Manufacturer's Installation Procedures. Submit in triplicate, current copies of the flooring manufacturer's
recommendation standard installation procedure for each type of flooring material for approval before work s
started.

SECTION14F

RESILIENT FLOORING

2.3 Certified Laboratory Test Reports. Before delivery of materials, submit for approval, in accordance with the
SPECIAL PROVISIONS, certified copies of the reports of all tests required in referenced publications. The testing
shall have been performed by an approved independent laboratory, within one year of submittal of reports for
approval. Test reports on a previously tested material shall be accompanied by notarized certificates from the
manufacturer certifying that the previously tested material is of the same type, quality, manufacturer, and make as
that proposed for this project.

2.4 Manufacturer's Maintenance Data and Instructions. Submit in triplicate, upon completion and prior to
acceptance of the work, current copies of the flooring manufacturer's printed recommendations on maintenance
methods and products for each type of flooring material.

3. DELIVERY AND STORAGE. Materials shall be delivered to the job in the manufacturers' original unopened
containers, with the brands and names clearly marked thereon. All materials shall be carefully handled and shall be
stored in their original containers at not less than 70 degrees F for at least 48 hours before work is started.
Containers shall not be opened until inspected and accepted.



4. ENVIRONMENTAL CONDITIONS. Spaces in which flooring work is to be performed shall be maintainee:l
between 70 degrees F and 90 degrees F at the floor level for at least 48 hours prior to starting the work, during tht!
time work is performed, and for at least 48 hours after the work is completed. A minimum temperature of 5~
degrees F shall be maintained thereafter. Adequate ventilation shall be provided to remove moisture and fumes from .
the area.

5. EXTRA ·STOCK. Upon completion of work, deliver additional tile and base to the Government for use in
repairs and maintenance. Additional materials of each color shall be from the same lot as the materials installed~
Furnish tile and base in original boxes, properly marked, in quantities listed below, and with colors in approximatel)j
the same proportions as installed materials. .

(l) Wall base: 4 lineal feet.

(2) Premolded external base corners: 2pieces.

6. MATERIALS.

6.1 GeneraL Flooring, base, and edging strips shall be provided in colo~s as indicated. Accessories shall be th~
approved standard products of the manufacturer of the flooring. The color and pattern shall be uniforml}1
distributed throughout each sheet. Variation in shades and off pattern matches between containers will not btl
acceptable. Flooring in any .one continuous area or that used in replacement of damaged flooring, in a continuou~
area, shall be from the same lot and have the same shade and pattern. All materials specified to be of a type ali
recommended by the manufacturer shall be subject to approval . :

6.2 Sheet Vinyl Flooring. Specification L-F-475, type II, grade A, with inorganic backing. Sheet vinyl flooring
shall be not less than 72 inches wide. .

6.3 Wall BaSe. Specification SS-W-40, type II, style A. Base shall be 4 inches high, 0.125-inch thick, in plai~
colors. Base shall be sufficiently flexible to conform to irregularities in walls, partitions, and floors. Premolde"
corners in matching size, shape, and color shall be provided for all right-angle external and internal corners. '

6.4 Underlayment. Latex type as recommended by flooring manufacturer.

6.5 Adhesives.

6.5.1 Adhesive for Sheet Vinyl Flooring. Type as recommended by flooring manufacturer.

6.5.2 Adhesive for Vinyl Wall Base. Special base adhesive as recommended by wall base manufacturer.'

6.6 Crack Filler.

6.6.1 Crack Filler for Concrete Flood Surfaces. Nonshrinking cement mortar.

6.6.2 Carck Filler for Walls. Type as recommended by the wall base manufacturer.

6.7 Polish. Speciffcations P-W-155 or P-F-430.

6.8 Edging Strips. Beveled vinyl plastic, as approved.

7. CONDITION OF SURFACES. Floor surfaces' that are to receive flooring shall be clean, thoroughly dry,:
smooth, firm, and sound; and they shall be free from oil, paint, wax, dirt, curing compounds or any other damaging
materiaL !

7.1 Preparation of Surfaces.

7.1.1 Concrete Floor Surfaces. All ridges or other uneven surfaces shall be ground smooth. Cracks 1/ l6-inch o~
wider shall be cut out and filled with a crack filler as specified for this application. Latex underlayment shall b~
provided to fill the remaining. holes, cracks, and depressions, and for smoothing, leveling, or feather edging th~
concrete. Chalky or dusty surfaces shall be primed with an approved primer, recommended by the flooring
manufacturer after cleaning and removal of all loose particles. :

7.2 Moisture Test for Concrete Floors. After concrete floor surfaces have been cleaned, small patches of adhesiv~
to be used shall be spread in several locations in each room and allowed to dry or "set" overnight. If the "seC'i
adhesive can be peeled easily from the floor surfaces, the floor is not sufficiently dry. The test shall be repeated until
the adhesive adheres ,properly. When. the adhesive adheres tightly to the floor surface, the tile shall be applied. I~

concrete floors are in contact with the ground or over unventilated crawl spaces, small patches of primer shallb~
used in lieu of adhesive to test for moisture. .
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8. APPLICATION.

8.1 General Installation shall be deferred until ail other work that might cause damage to the flooring has been
completed. Flooring and accessories shall be applied in accordance with the approved installation procedure. Work
shall be performed by workmen thoroughly experienced in the application of such flooring. Adhesives shall be as
specified for the specific application. Adhesives shall be applied in accordance with the adhesive manufacturer's
printed directions, unless specified or directed otherwise. Flooring shall be cut to, and fitted around, all permanent
fixtures, builtin furniture and cabinents, pipes, and outlets. Edges shall be cut, fitted, and scribed to walls and
partitions after field flooring has been applied. Edging strips shall be provided where flooring terminates at points
higher than the contiguous finished flooring, except at doorways where thresholds are provided. Plastic strips shall
be secured with adhesive. .

8.2 Application of Sheet Vinyl Flooring. Sheet vinyl flooring shall be fitted to the room by approved methods,
including hand cutting, straight·· scribing, or pattern scribing, as necessary to suit job conditions. After flooring is
properly fitted, one-half of a sheet at a time shall be rolled back and adhesive spread on the floor surface. Flooring,
shall be embedded in the spread adhesive and rolled with a three-section roller weighing not less than 100 pounds,
starting in the middle of the sheet and rolling outward to expel any trapped air, and to thoroughly embed the
flooring in the adhesive. Seams shall be cut by overlapping or underscribing, as recommended by the manufacturer.
Seams shall be rolled thoroughly and weighted with sandbags, where necessary, to insure complete adhesion.

8.3 Application of Vinyl Wall Base. Wall base shall be applied after flooring has been completed, and the wall
surface to which the base is to be applied is thoroughly dry. All cracks and voids in the wall shall be filled with a
crack filler as specified for this application. Irregular surfaces shall be brought to a smooth finish with a satisfactory
smoothing compound. Special base adhesive shall be applied to the back of the base with a notched trowel, leaving
approximately 1/4-inch bare space along the top edge of base. The base shall immediately be pressed firmly against
the wall and moved gently into place, making sure that the toe is in contact with the floor surface and the wall The
entire Surface of the base shall be rolled with a hand roller, and then the toe of the base shall be pressed firmly
against the wall with a straight piece of wood. Internal and external corners shall be formed with base materials as
specified herein.

9. CLEANING. Immediately upon completion of the installation in a rOom or an area, flooring and adjacent
surfaces shall be dry-cleaned with an approved cleaner to remove surplus adhesive. No sooner than 5 days after
installation, flooring shall be washed with an approved nonalkaline cleaning solution, rinsed thoroughly with clear
cold water, and given two coats of polish. After each polish coat, floors shall be buffed to an even luster with an
electric polishing machine. Bases and stair treads shall be cleaned but not polished.

10. PROTECTION. From the time of laying until acceptance, flooring shall be protected from damage. Defects
which develop, such as damaged, loose, broken, or curled edges, shall be removed and replaced prior to final
inspection.

* * * * *
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1.2 American National Standards Institute, Inc. (ANSI) Standard.

SECfION 14G

GYPSUM WALLBOARD (DRYWALL)

Index

,
Bolt, Toggle: and Expansion Sleeve,

Screw

Bolts, Hexagon and Square

Steel Sheet and Strip, Medium and
High Carbon

Steel Sheets, Carbon, Zinc-Coated
(Galvanized) by the Hot-Dip Process

Nails, Brads, Staples and Spikes:
Wire, cut and Wrought

Shield, Expansion;Nail, Expansion;
and Nail, Drive Screw (Devices,
Anchoring, Masonry)

Steel, Sheet and Strip, Low-Carbon

Hangers and Supports, Pipe

Wire, Sted, Carbon (Round, Bare,
and Coated)

Lath, and Board Products, Gypsum

Standard Specifications for the
Application and Finishing of
Wallboard

9. Steel Framing, Option
10. Steel Framing
11. Framed OpeningS
12. Application

. 13. Attachment
14. Joint and Fastener Concealment
15. Corner Treatment

FF-B-575C

FF-B-588C
& Am-l

FF-N-I05B
& Am-3

FF-S-325
& Int. Am-3
(GSA-FSS)

QQ-S-698
&Am-3

QQ-S-700c
& Am-l

QQ-W-461g

QQ-S-775E

SS-L-30D
& Int. Am-2

WW-H-171D

A97.l-l965

1.1 Federal Specifications.

1. Applicable Publications
2. General
3. Materials
4. Shop Drawings and Installation Details
5. Delivery and Storage
6. Waterproofing
7. Ceiling Framing Systems
8. Furring .

1. APPUCABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic' designation only, form a part of this specification to the extent indicated by the references
thereto.

2. GENERAL Except where otherwise indicated or specified, the work shall conform to American National
Standard A 97.1. Gypsum wallboard of the types indicated or specified shall be applied in locations as follows.

2.1 Fire-Retardant Gypsum Wallboard. The ceilings and walls of all areas shall be constructed of fire-retardant
gypsum wallboard.

2.2 .Steel Framing for non-load-bearing walls and partitions is included in this section as an option to wood
framing. Gypsum wallboard shall be screw-applied to steel members.

2.3 Steel Furring for ceilings and walls as well as ceiling framing systems are included in this section. Gypsum
wallboard shall be screw ,applied to steel members.

2.4 Wood Framing, Furring, Blocking, and Nailers for attaching wallboard are specified under section: ROUGH
CARPENTRY.



3. MATERIALS.

3.1 Adhesives for the following uses shall be of the types recommended in writing by the manufacturer, except!
that use of adhesives containing asbestos fibers will not be,permitted. '

3.1.1 Joint and Fastener Concealment.

(a) Embedding compound for fiist and second coats.

(b) Finishing compound for final coat.

3.2 . Channels shall be formed from steel sheets conforming to Federal Specification QOo8-700 or Federalj
Specification Qo-8-775, class eo' as applicable. Channels shall be galvanized or coated with manufacturers standard!
protective coating and shall conform to the following dimensions. '

(1) Ceiling and Floor Runner Channels shall be not less than 0.02 I-inch nominal thickness with 1-I/4-inchi
flanges and channel web sized to nest with comparable steel studs hereinafter specified. '

(2) Furring Channel shall be not less than 0.021 inch nominal thickness,hat-shapedin section withi
1-31B-inch-wide crown for wallboard attachment. Hat crown shall be 7/8 inch deep and brim shall be formed withi
1/2-inch flanges stiffened with 1/8-inch folded edge, Flanges may be 3/8 inch when 1/8 inch stiffened edge is!
upturned 90 degrees from the brim. Crown shall be slightly sloped for nesting channels. '

(3) Main Runner Channel shall be 1-1/2-inch hot- or cold-rolled steel channeL Hot-rolled channel shall weighi
not less than 1.12 pounds per linear foot. Cold-rolled channel shall be not less than 0.059 inch nominal thickness;
with flanges at least 19/32inch wide.

3.3 Fasteners.

(1) Bolts shall conform to Federal Specification FF-B-575.

(2) Expansion Shields shall conform to Federal Specification FF-8-325, group I, II, or III, of the type and
class applicable.

(3) Nails shall conform to Federal Specification FF-N-I05. Wallboard nails shall be type II, style 19, with,
mechanically deformed sha~ 1-3/8 inch-length for SIB-inch wallboard. .

(4) Powder-Driven Fasteners may be used only when approved in writing.

(5) Screws for wallboard attachment shall be shouldered flat-head design for use with special power-driven
tools.

(a) Wood Screws shall be not less,than 1-1/8 inches long.

(b) Metal Screws shall be not less than one inch long with self-tapping threads and self-drilling points.

(6) Toggle Bolts shall conform to Federal Specification FF-B-588, type and class best suited for the purpose.

3.4 Gypsum Wallboard shall conform to Federal Specification S8-L-30, type III, class 1, style 3, taper-edged, and
of the grade and form hereinafter specified. Wallboard shall be supplied in 48-inch widths and in such lengths as will
result in a minimum of joints.

(1) Exterior Wallboard shall b~ 5/8 inch thick for single-ply application. Firecode Exterior Ceiling Board with
fire-rated core as manufactured by U.S. Gypsum Co. or approved equaL Provide aluminum H molding for all panel
edge joints.

(2) Fire-Retardant Wallboard shall be grade X, form a,. 5f8, inch thicIc

3.5 Hangers, Tie Wires, and Clips.

(l) Hangers supporting main runner channels shall be soft steel wire not less than 0.162Q-inch nominal!
diameter (8-gage) conforming to Federal SpecificationQOoW-46 I, AISI number 1010, 'class 2 7;inc coating. Flat steel'
hangers, one by 3/16, with zinc coating, may be substituted for the wire hangers.

(2) Te Wires for splicing stud furring or securing stud furring to main runner-channels ,or to structural:
members shall galvanized steel of not less than 0.0915-inch nominal diameter (l3-gage). Tie wires for splicing i
hat-sha-ped furring channels or securing hat-shaped furring channels to main runner channels or to structural,
members shall be galvanized steel of notlessJ;hanO.0625-inch nominal diameter (16-gage); , .
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(3) Clips used in lieu of tie wire shall be galvanized steel equivalent in holding power to that provided by tie
wiresfor the specific application.

3.6' Metal Trim features for wallboard shall be formed from zinc-coated steel not lighter than 0.0217-inch nominal
thickness (26-gage) and shall conform to Federal Specification QQ-8-77S, type I, class d or e. Metal trim shall be in
the following.shapes and sizes.

(1) Casing Beads shall be channel shaped with a concealed wing not less than 7/8 inch wide and an exposed
wing. Exposed wing may be covered with paper cemented to metal and shall be suitable for joint treatment.

(2) Corner Beads shall be angle-shaped with wings not less than 7/8 inch wide and perforated for nailing and
joint treatment or with combination metal and paper wings bonded together, not less than 1-1/4 inches wide, and
suitable for joint treatment.

(3) Edge Beads for use at perimeter of ceilings shall be angle-shaped with wings not less than 3/4 in<,;h wide.
Concealed wing shall be perforated for nailing and exposed wing edge folded flat. Exposed wing may be factory
finished in a white color.

3.7 Reinforcing Tape shall be as recommended in writing by the manufacturer of the wallboard.

3.8 . Spacers used with steel-stud ceiling furring shall be nails conforming to Federal Specification FF-N~105, style 7
or 10. Nails shall be 16d common for 3-S/8-inch studs, 8d common for 2-1/2-inch studs, and Sd coated for
I-S/8-inch studs.

3.9 Steel Studs for wall framing and ceiling furring shall be formed from steel sheets conforming to Federal
Specification QQ-8-698 and galvanized or coated with manufacturer's standard protective coating. Studs shall be
C-shaped, not less than 0.02 I-inch nominal thickness with web dimension of 2-1/2 inches or 3-5/8 inches for wall
framing and 1-5/8 !lll,;hes, 2-1/2 inches, or 3-5/8 inches for ceiling furring. Stud flanges shall be not less than 1-5/16
inches wide, and each flange shall, in addition, have a stiffening lip bent parallel to the stud web. Stiffening lips shall
be at least 1/4 inch wide with turned or folded edges. Where required .for utility lines andlor wires, stud webs shall
have preformed holes or knockouts not larger than 3 inches spaced not less than 6 inches on centers, except that
holes or knockouts for I-SIB-inch studs shall be not larger than 1-1/2 square inches. Holes or knockouts shall be
centered on the longitudinal axis of the web and shall be not more than 1-5/8 inches across the longitudinal axis,
except that holes or knockouts for 1-S/8-inch studs shall not exceed 1-1/8 inches.

4. SHOP DRAWINGS AND INSTALLATION DETAILS shall be submitted for approval in accordance with
SPECIAL PROVISIONS for ceiling framing and furring, for special wall framing,and for framed openings in walls
and ceilings.

5. 'DELIVERY AND STORAGE. Wallboard delivered prior to use shall be stored within a completely enclosed
structure or off the ground and completely enclosed within a weathertight covering. Wallboard shall be dry, free of
warpage, and with bundling tape intact immediately prior to use. Application shall comJUence only after the
structure is completely weathertight.

6. WATERPROOFING. Before erection, edges of gypsum wallboard adjoining tile bases, and cut edges in shower
areas shall be treated with a waterproofing agent approved by the manufacturer of the wallboard, or treated with
two coats of sizing varnish. The treatment shall extend not less than 4 inches out on the paper on both sides of the
board.

7. CEILING FRAMING SYSTEMS. Framing for furred ceilings shall be installed at the locations indicated as an
option to wood furring and shall conform to the following.

7.1 Suspended Ceilings.

(1) For Spans Up to and Including 4 Feet on Centers. Ceiling framing shall consist of l-1/2-inch steel main
runner channels suspended plumb from structural slab or frame by hanger wires or straps spaced at not more than 4
feet on centers. Hanger wires shall be properly anchored to framing and shall receive three full turns around itself.
Hanger strap shall be hung plumb and shall be looped around structural framing and connected to itself with
3/8-inch galvanized bolts and nuts. Hanger wire shall be saddle-tied to main runner channels and shall receive three
full turns around itself. Hanger strap shall be looped under main runner channels to form stirrups and througlrbolted
to channels using 3/8-inch galvanized bolts and nuts. Main runner channels shall be located within 6 inches of
parallel walls and shall be cut short of abutting walls 1/2 inch plus or minus 1/4 inch. Where channels are spliced, the
ends shall be overlapped not less than 12 inches with flanges of channels interlocked and securely tied near each end
of the splice with two loops of 16-gage tie wire. Splices shall be staggered.

(2) For Spans Up to and Including 4 Feet on Centers (Contractor's Option). At the option of the
Contractor, a direct hung ceiling furring suspension system may be used and shall conform to the following: Furring
runners and tees shall be t- t/2-inch high double web .020 inch thick electro-galvanized steel with a 1-3/8-inch flange
face/Wall track shall be standard track made of .020 inch thick electro-galvanized steel with one inch sides and a
I-S/8-inch inside diameter. Wall track shall be installed level around entire perimeter. Furring runners shall be
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Stud furring shall be spliced with l2-inch nested laps securely tied near each end oflap with two loops of 13-gage tie
wire. Studs shaped to preclude nesting shall be spliced with a section of ceiling channel not less than 24 inches long
tied to each stud end as required for the nested lap. Splices shall be staggered. Furring studs shall be located within 2

8. FURRING. Hat-shaped steel channels or steel studs shall be provided where steel furring is indicated for screw'
attachment of gypsum wallboll-rd.

8.) Walls. Hat-shaped furring channels shall be spaced 16 inches on centers. Furring shall be secured to masonry
or concrete with hardened nails, toggle bolts, expansion shields, or other approved method at not more than 24-inch
centers staggered in alternate flanges of channel with one fastener located within 6 inches of each end. Furring shall
be set plumb or level and rigid using shims of galvanized steel wherever necessary to assure a finished wall surface in
a true, even plane. Wallboard abutting dissimilar wall or ceiling materials shall have edges finished with casing beads
alined to provide a finished joint.

3 feet 6 inches
3 feet 0 inch
3 feet 0 inch

2 feet 6 inches

5 feet 0 inch
6 feet 0 inch
8 feet 0 inch

Maximum spacing of hangers
on main runner channels

(main runner channels)

5 feet 0 inch
6 feet 9 inch
7 feet 0 inch
8 feet 0 inch

1-5/8 inches
2-1/2 inches
3-5/8 inches

Maximum center-to-center spacing
of main runner channels

Maximum span center-to-center
(Framing members)
Minimum stud size

Hanger wire shall be hung plumb and looped around structural members and shall receive three full turns around
itself. Hanger strap shall be hung plumb and shall be looped around structural framing and connected to itself with "
3/8-inch galvanized bolts and nuts. Hanger wire shall be saddle-tied to main runner channels and shall receive three:
full turns around itself. Hanger strap shall be looped under main runner channels to form stirrups and through-bolted
to channels using 3/B-inch galvanized bolts and nuts. Main runner channels shall be located within 6 inches of
parallel walls and shall be cut short of abutting walls 1/2 inch plus or minus 1/4 inch. Where channels are spliced, the
ends shall be overlapped not less than 12 inches with flanges of channels interlockedand securely tied near each end
of the splice with 2 loops of 16-gage tie wire. Splices shall be staggered.

7.2 Attached Ceilings. Framing is not required for ceilings attached to structural members, except for framing ,
openings as specified in Paragraph: FRAMED OPENINGS. Furring as hereinafter specified shall be attached directly
to structural members.

directly suspended and leveled on 48 inch centers by hanger wire spaced not more than 48 inches on center along
the main runner. Runners shall be 12 feet long with reversiblecoupling ends for continuous splicing. Furring tees
shall be spaced 16 inches on center along 'the main runners. Furring runner and tee ends shall be butt cut and fit into
the wall track at all perimeters. Deflection of components shall not exceed 1/360 of the span. In any areas where
fixtures or other accessories are placed in or on the grid components, hanger wires shall be suspended at each comer
of the fixture or accessory to distribute the load evenly.

(3) For Spans Exceeding 4 Feet up to and Including 8 Feet on Centers. Ceilings suspended from structural
frame by hanger wire or traps shall be attached to 1-1/2-inch steel main runner channels spaced in accordance with
the following table.

8.2 Ceilings.

(l) For Spans Up to and Including 4 Feet on Centers. Hat-shaped furring members shall be spaced 16 inches
on centers and securely attached across suspended main runner channels with wire clips or double strand of 16-gage
tit>-wire saddle-tied at each crossing. Ends of wire ties shall receive three full twists. Furring shall be spliced with
B-inch nested laps securely tied near each end of lap with two loops of l6-gage tie wire. Splices shall be staggered.
Furring channels shall be located within 2 inches of walls. Where wallboard abuts dissimilar wall materials, perimeter
of ceilings shall be finished with an edge bead trim strip applied to wall and accurately alined with the finished
ceiling. Wallboard edges adjoining walls shall be laid on the horizontal leg of the trim strip.

(2) For Spans Exceeding 4 Feet Up to and Including 8 Feet on Centers. Steel-stud furring members shall be !
spaced 16 inches on centers with webs set vertically and securely attached across suspended main runner channels
with wire clips or double strand of l3-gage tie wire saddle-tied at each crossing. Ends of wire ties shall receive three
full twists. A nail spacer shall be inserted vertically between the stud flanges at each crossing as each wire tie or clip
is applied to assure constant flange spacing. Steel studs for furring shall be sized in accordance with the following
table:



·inches of walls. Where wallboard abuts dissimilar wall materials, perimeter of ceilings shall be finished with an edge
bead trim strip applied to wall and accurately alined with. the finished ceiling. Wallboard edges adjoining walls shall
be laid on the horizontal leg of the trim strip.

9. STEEL FRAMING,OPI'ION. Steel framing using 3-S/8-inch studs may be used as a Contractor's option to
wood framin.g for non-load-bearing partitions. Studs shall be spaced not more than 16 inches on center. Steel
framing at openings shall be as hereinafter specified for framed openings. .

lO.STEEL FRAMING. Non-load-bearing walls and partitions shall be framed with 2-1/2-inch and 3-S/8-inch
steel studs and runners installed as indicated and as hereinafter specified. Studs shall be spaced not more than 16
inches on centers and end studs in adjoining walls shall be interconnected with screws spaced at not more than
24-inch centers.

10.1 . Floor and Ceiling Runners shall be accurately alined and securely attached to floors and to structural ceilings
or roof deck except where partition ceiling runners are applied directly to finish material of continuous ceilings.
Attachment shall be by expansion shields, machine bolts, or other approved method, at not more than 24-inch
centers and to furred ceilings by wallboard screws at each furring member. Furring will be provided at ceiling runners
oriented parallel to the direction of furring members. Runners shall extend beyond open-end partitions for 12
inches. Upon installation of end studs, runner extensions shall be bent and nested with the stud and attached thereto
with two wallboard screws. Runners shall be in the longest possible lengths with butt joints between lengths.

10.2 . Studs shall be positioned plumb in ceiling and floor runners and securely attached thereto with not less than
one wallboard screw on each side of stud ends. Studs shall be installed in continuous lengths with no splicing in
lengths up to 16 feet for 3-S/8-inchstuds and 12 feet for 2-1/2-inchstuds.

10.3 Special Framing for beams, columns, soffits, and other special items shall be sized (similar to optional wood
members) and shall be built to the shapes or forms indicated by rigidly securing each intersection with wallboard
screws.

11. FRAMED OPENINGS.

11.1 Ceiling Openings. Support members shall be provided at ceiling openings such as required for access panels,
recessed light fixtures, and for air supply or. exhaust. Support members of not less than 1-1/2-inch main runner
channels and suspension wires or straps shill be located to provide at least the minimum support specified herein for
furring and wallboard attachment. Intermediate structural members, although not a part of the structural system,
shall be provided for attachment or suspension of support members. . ,

11.2 Wall Openings. Frames shall be provided for wall openings such as required for doors, pass-through
openings, and access panels. Steel frames are specified in sections: STEEL DOORS AND FRAMES or
MISCELLANEOUS METAL and wood frames are specified in section: FINISH CARPENTRY. Steel frames shall be
securely attached through built-in anchors to the nearest stud on each side of the opening with wallboard screws or
double strands of tie wire. Wood frames or bucks shall be securely attached to the nearest studs with wallboard
screws. A ceiling runner channel section cut 24 inches longer than the rough-opening width shall be installed
horizontally over the framed opening. Runner ends shall be bent, nested, and attached as specified for open-end
partitions. Partitions abutting continuous suspended ceilings shall be strengthened for rigidity at rough openings,
such as door openings, of more than 30 inches wide with angle bracing from each jamb location anchored to the
structural ceiling or deck supports. eToss bracing between partitions or similar bracing may be substituted for angle
bracing as approved.

12~ APPLICATION. Wallboard shall be applied with the separate boards in moderate contact but not forced into
place. At internal and external corners the cut edges of the boards shall be concealed by the overlapping covered
edges of the abutting boards. The boards shall be so staggered that the corners of any four boards will not meet at a
common point except in vertical corners.

12.1 Ceilings. Wallboard shall be applied to the ceilings with the long dimension of the wallboard at right angles
to the furring members. Wallboard may be applied with the long dimension parallel to furring members that are
spaced 16 inches on centers when attachment members are provided at end joints. At exterior soffits install
aluminum H mold at all panel joints per manufacturer's instructions.

12.2 Walls.

(I) Single-Ply Horizontal Application. The long dimension of the panels shall be placed at right angles to
the furring or framing members. End joints, where required, shall be made over furring or framing members. The
panels shall be of the length required to reach from the ceiling line to the floor line in one continuous length when
applied over horizontal furring.
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(2) Single-Ply Vertical Application. The long dimension of the panels shall be placed parallel to the furringi
or framing members. The panels shall be of the length required to reach from the ceiling line to the floor linein one'
continuous length. Joints shall be made over framing or furring members. .

12.3 Control Joints shall be formed of casing bead trim installed back-to-back over separate framing or furring;
members. A spaCing of 3/16 inch shall be maintained between opposite beads. Control joints shall be located as
indicated. .

13. 'ATTACHMENT.

13.1 General. Except as specified herein, fastening shall conform to American National Standard A9.1. If the!
paper surface is broken in nailing, another nail shall be driven approximately 2 inches from the faulty nailing.!
Attachment of wallboard to steel furring and steel framing shall be by screw fasteners only. Nailing or screw!
attachment shall proceed from central portion of wallboard toward ends and edges. .

13.2 . Standard Nailing Method. Nailing shall be spaced 7 inches on centers along nailing members on ceilings and!
8 inches on centers along nailing members on walls.

13.3 Screw Method shall be used for wallboard attachment to steel furring and to steel framing. Screws shall be!
driven with clutch-controlled power screwdrivers and spaced 12 inches on centers on ceilings and 16 inches onl
centers on walls, except that where framing members are spaced 24 inches apart on walls, screw spacing shall be 121
inches on centers. Screw attachment may be used in lieu of nailing.

14. JOINT AND FASTENER CONCEALMENT.

14.1 . General. 'Areas to be treated shall be inspected to ascertain that wallboard fits tightly against supporting!
framework, and these areas shall be heated to not less than 55 degrees F. for 24 hours prior to commencingi
treatment, during treatment, and until adhesive compounds have dried. Application shall be by machine or hand!
tool. A minimum drying time of 24 hours shall. be allowed between adhesive coats. Additional drying time may be:
necessary in poorly ventilated areas. •

14.2 . Embedding Compound shall be applied to wallboard joints and fastener heads in a thin uniform layer.!
Compound shall be spread not less than 3 inches wide at joints, and reinforcing tape shall be centered on the joint'l'
and embedded in the compound. A thin layer of compound shall thl9Il be spread over the tape. After this treatment
has dried, a second coat of embedding compound shall be applied to wallboard joints and fastener heads. Compoun~
shall be spread in a thin uniform coat and to not less than 6 inches wide at joints. Treated areas shall be sanded to;
eliminate ridges and high points. '

14.3 ' Finishing Compound. After embedding compound has dried, a coat of finishing compound shall be applied!
to joints and fastener heads. Finishing compound applied at joints shall be feathered out to not less than 12inche~
wide. After compound has dried, the treated areas shall be sanded asnecessary to obtain uniformly smooth surfaces.1
Cate shall be taken not to scuff the paper surface of the wallboard.

15. CORNER TREATMENT.

15.1 Internal Comers shall be treated in the manner specified hereinbefore for joints, except that the reinforcingj
tape shall be folded lengthwise through the middle and fitted neatly into the comer.

15.2 External comers shall have a comer bead fitted neatly over the cotner and secured with the same typ~

fasteners used for applying wallboard. The fastener shall be spaced approximately 6 inches on centers and driven
through the wallboard into the framing member. After the comer piece has been secured in place, the comer shall b~
treated with joint compound in the manner hereinbefore specified for joints. The joint compound shall be feathere~
out from 8 to 10 inches on each side of comer.

*****
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Index

1.1 ' Federal.Specification. .

Ceiling Sound Transmission Test by
Two-Room Method

7. Materials
8. Ceiling Suspension System
9. Installation of Ceiling Suspension

System ..
10. Cleaning

SS-~118A
& Am.;3

ASTM E 413-73

ASTM E 119-73

ASTM E 90-75

ASTM C 636-6~ (R 1975)

ASTM C 635-69 (R 1975)

AMA-I-I1-l967

1. Applicable Publications
2~ General
3. Certificates
4. Environmental Conditions
5. Samples
6. Shop Drawings

1. 'A,PPUCABLEPUBLICATIONS. The following publications of the issues listed below, but referenced'
hereafter by basic desig:nation only, forma part of this specification to the extent indicated by the references
thereto.

Sound-Controlling Blocks and Boards
(Acoustical Tiles and Panels, PrlT
fabricated)

1.2 ' American Society for Testing and Materials (ASTM), PublicationS:

Laboratory Measurement of Airborne Sound
TransmissionLoss of Building PartitionS

Fire Tests of BuildingConstruction apd
Materials ..

Determination of Sound TransmiSsion Class

Metal Suspension Systems for Acoustical
Tile and Lay-In Panel Ceilings

Installation of Metal'Ceiling Suspension
Systems for Acoustical Tile and Lay-In
Panels

1.3' American Board Products Association (ABPA) Publication.

FiXe Resistance Index (January 1976)

2. 'GENERAL.

1.4 ' Underwriters' Laboratories, Inc. (UL) Publication.

SECfION l4H

ACOUSTICAL TREATMENT

2.1' LocatioIi and extent of acoustic treatment shall be as shciwnon drawings.

2.2 'All interior finish wOI"k such as plastering and concrete work shall be complete and dry before installation. All
mechanical, electrical, and other work above the ceiling line shall be completed and approved prior to the start of
acoustical ceiling installation.

2.3 ' Materials shall be carefully handled and stored under cover in dry, watertight enclosures. Immediately before
installation" acousticaltinits shaH be stored for not less tha~ 24 hours at the same temperature and relative humidity
as the space Where they will be fustalled. . . -

3. 'CERTIFICATES. Before delivery of acoustical system components, test reports by an independent testing
laboratory, attesting that acoustical ceiling systems meet specified requirements shall be submitted in accordance
with the SPECIAL PROVISIONS. Data attesting to conformance of the proposed system(s) to Underwriters'
Laboratories Inc., requirements for the fire endurance rating(s) listed in UL Fire Resistance Index may be submitted
for approval in lieu of test reports. '



4. ENVIRONMENTAL CONDITIONS. A uniform temperature of not less than 60 degrees F. nor more than
80 degrees F. and a relative humidity of not more than 75 percent shall be maintained continuously before, during,
and after installation of acoustical units. .,

5. 'SAMPLES. Samples shall be representative of the materials to be supplied and those upon which the specified!
tests have been made. The following samples shall be submitted in accordance with the SPECIAL PROVISIONS, and:
approved prior to delivery of acoustical-system components to the project site. . . ,

One of each type of acoustical unit proposed for use showing the specified texture, finish, and color of the.
exposed-to-viewsurfaces.' '

One of each fasten~ device, including anchors.

One linear foot of runner and furring members, intermediate support member if required, hanger wire or strap,
and edge molding.

6. 'SHOP DRAWINGS. Shop drawings shall be submitted for approval in accordance with the SPECIAL
PROVISIONS and shall clearly delineate all components of the system. A reflected ceiling plan of typical rooms and!
other spaces, which includes locations of electrical and mechanical features, shall be provided. . .

7. 'MATERIALS. Acoustical units shall be delivered to the site in the manufacturer's original unopened!
containers with brand name and type clearly marked. .

7.1 ' AcoUstical Units. Acoustical units shall conform to S8-8-118, class 25, and thefollowing requirements.

7.1.1 ' Tile for Concealed-Grid System:

Type III
NRC grade: 55 minimum when tested on mounting No.7, S8-8-118.
Pattern d. .
Nominal size: 12 by 12 inches, 3/4" thick.
Edge detail: square. .
Joint detail: kerfed and rabbeted.
Finish: Factory-applied white finish.
LR grade: 1.
STCrange 35-39.

7.2 ' Suspension System. 'Suspension system shall be concealed-grid and shall conform to ASTM C 635 for,
intermediate-duty systems.

8. 'CEILING SUSPENSION SYSTEM. Suspensionsyste.m shall be completely compatible with the acoustical!
units. Surfaces exposed to view shall be of uniform width and shall be aluminum or steel with a factory applied!
white baked enamel. .

8.1 'Deleted. '

8.2 ' Edge or Wall Molding. Edge or wall molding shall be aluminum or steel with a factory applied white baked:
enamel finish. Wall molding shall have a flange of not less than 15/16 inch and shall be provided with inside and:
outside corner caps. .

8.3 'Hangers. 'Hangers shall be galvanized steel wire. Hangers and attachment shall support a 300 pound vertical!
load without failure of supporting material or attachment. . .

9. 'INSTALLATION OF CEILING SUSPENSION SYSTEM. Acoustical work shall be provided complete with alIi
necessary fastenings, clips, and other accessories required for a complete installation. Mechanical fastenings shall not i
be exposed in the finished work. Hangers shall be laid out for each individual room oupace. Hangers. shall be placed!
to support framing around beams, ducts, col~mns, grilles, ando~~er penetrationsthr~>ugh ceilings. Main run~ers andi
carrymgchannels shall be kept clear of abutting walls and partit1ons. At least 2 mam runners shall be prOVided for!
each ceiling span. .

9.1 ' Condition of Surfaces. 'Prior to starting work, spaces and surfaces to receive acoustical treatment shall be:
examined for conditions that wiUprevent a satisfactory installation. Stich conditions shall be corrected before thej
acoustical work proceeds. All mechanical, electrical and other work above the ceiling line shall be completed and!
approved prior to start of acoustical ceiling installation. . ,

9.2 'Suspension.System. Installation of suspension system shall meet the requirements of sections 1 and 2 ofl
ASTM C 636 and the requirements specified herein. .
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9.3 Wall molding shall be provided where ceilings abut vertical surfaces. Wall molding shall be secured not more
than 3inches from ends of each length and not more than 16 inches on centers between end fastenings. Wall
molding springs shall be provided at each tile in concealed system. '

9.4 ' Ceiling Tiles. 'Ceiling tiles shall be installed in accordance with the acoustical unit manufacturer's printed
instructions.'·Edges of ceiling tiles shall be in close contact with metal supports, with each other, and in true
alinement. Unit shall be arranged so that units less than 1/2 width are minimized.

10. ·CLEANING.Following installation, dirty or discolored surfaces of acoustical units shall be cleaned and left
free from defects. Units that are damaged or improperly installed shall be removed and new units provided as
directed.

*****
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SECTION 141

141-.1

1.3 : American Society for Testing and Materials (ASTM) Specification.

Sealing Compound, Elastomeric Type,
Multi-Component (for Calking, Sealing,
and Glazing in Buildings and Other
Structures)

Sealing Compound, Elastomeric Type,
Single Component (for Calking, Sealing,
and Glazing in Buildings and Other
Structures)

Sealing Compound, Silicone Rubber Base
(for Calking, Sealing, and Glazing in
Buildings and Other Structures)

Sealing Compound, Single-Comwnent,
Butyl Rubber Based, Solvent Release
Type (for Buildings and Other Types
of Construction)

Paper, Wrapping, Waxed (Dry)

Calking Compound, Oil and Resin Base
Type (for Building Construction)

Packing; Jute, Twisted

Aluminum Foil

Cone Penetration of Lubricating
Grease

Tape, Packaging, Masking, Paper

7. Backup Material
8. Bond Preventive Materials
9. Masking Tape

10. Surface Preparation
11. Application
12. Oeaning

Index·

HH-P-117

QQ-A,-1876

TT-C-00598C
(COM-NBS)
& Am-l

TT-S-00227E
(COM-NBS)
&Am-3

TT-8-0023C
(COM-NBS)
& Am-2

TT-S-001543A
(COM-NBS)

TT-8-001657
(COM-NBS)

UU-P-270F & Am-I
&Am-2

PPP-T-42C

D2l7-68(R 1973)

1. ApplicablePublications
2. Samples
3. Environmental Conditions
4. Delivery and Storage
5. Requirements for Calking and Sealants
6. Primer

1. 'APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by references thereto.

1.1 ' Federal Specifications.

,
CALKING AND SEALANTS

20 'SAMPLES.

20 1 : Materials. 'Prior to delivery of the calking and sealants to the jobsite, a ont~·cartridge or equivalent
representative sample of each calking and sealant specified herein shall be furnished. The sample shall be
accompanied by certified laboratory test reports showing that the calkiilg and sealants to be furnished have been
tested within the last 12 months and meet the requirements of the applicable specifications. The sample containers
shall include the same information on the label as specified herein for containers delivered to the job. .

2.2 : Joints. Before work is started, a sample of each type of joint shall be calked or sealed where directed. The
samples shall show the materials, workmanship, bond, and color of materials as specified or selected for the work.
The materials, workmanship, bond, and color throughout the project shall match that of the approved sample joint.



3. ENVIRONMENTAL CONDITIONS. The ambient temperature shall be within the limits of 40 and 90 degree$
F when the calking and sealants are applied. '

4. 'DELIVERY AND STORAGE. Materials shall be delivered to the job in the manufacturers' original unopene4
containers. The containers shall include the following information on the label: supplier, name of material, formul4
or specification number, lot number, color, date of manufacture, mixing instructions, shelf life,and curing tim¢
when applicable at the standard conditions for laboratory tests. All materials shall be carefully handled and stored tq
prevent inclusion or foreign materials, or exposure to temperatures exceeding 90 degrees F. Calking compound o~

components outdated as indicated by shelf life shall not be used. ' . .

5. 'REQUIREMENTS FOR CALKING AND SEALANTS.

5.1 'General 'Calking or sealant shall be provided in joints as indicated or specified. Materials shall conform to th¢
respective specifications and other requirements specified. The work specified herein shall be performed b)/
workmen skilled in such work. . ,

5.2 ' Sealant Formulation. .

5.2.1 ' Intended Application. Each container brought to the jobsite with a different sealant formulation shall b~
marked for the intended use. For each intended use, the color shall be one of the manufacturer's standard colors a$
specified. The sealant formulation shall conform to the requirements specified herein.

5.2.2 ' Components of each formula shall be used only with that formula. Intermixing of components of differen.
formulas Will not be permitted. Thinners or other additives shall not be used to modify the formula. .

5.2.3 ' Mixing shall be in accordance with instructions provided by the manufacturer of the sealants. Mixin~

equipment shall be thoroughly cleaned before mixing each batch. For multi-component sealants, the entire portioJ1,
of the accelerator or smaller unit shall be added to the entire portion of the compound or large unit. Thecontainei
shall have sufficient space at the top to allow for addition of the accelerator and for mixing. ,

5.3 ' No.4' Sealant curing type, shall be a one-co,mponent, elastomeric-type compound conforming to TT-S-230J
type II, class B or TT-S-1543, class B. The compound shall be supplied in a ready-to-use form which requires n~
on-the-job mixing.

6. 'PRIMER. 'Primer for No.4' sealant shall be as recommended by the sealant manufacturer. Primer shall have
been tested for durability with the sealant to be used and on samples of the surfaces to be sealed. ' '

7. 'BACKUP MATERIAL. Backup material shall be resilient urethane or polyvinyl-chloride foam; closed-celt
polyethylene foam, closed-cell sponge of vinyl or rubber, polychloroprene tubes or beads, polisobutylene extrusion~

oilless dry jute, or rope yarn. Backup material shall be nonabsorbent, nonstaining, and compatible with the sealan~

used. Tube or rod stock when used shall be rolled into the joint cavity. Preformed support strips for ceramic til~

control-joint and expansion-joint work shall be polyisobutylene or polychloroprene rubber. Rope yam shall conform
to HH-P-117, type I. .

8. 'BOND PREVENTIVE MATERIALS. Bond-preventive materials shall be one of the following, WI
recommended by the sealant manufacturer.

8.1 Polyethylene Tape, Pressure-Sensitive Adhesive. The adhesive is required only to hold tape to th~
construction materials as indicated. '

8.2 ' Aluminum Foil. 'Aluminum foil shall conform to Fed. Spec. QQ-A-1876.

8.3 ' Wax Paper. Wax paper shall conform to UU-P-270.

9. 'MASKING TAPE. Masking tape shall conform to PPP-T-42.

10. SURFACE PREPARATION. The joint design, shape, and spacing shall be as indicated. The surfaces of joints
to be sealed shall be dry. Oil, grease, dirt, chalk, particles of mortar, dust, loose rust, loose mill scale, and othe~
foreign substances shall be removed from all joints surfaces to be sealed. Oil or grease shall be removed with solven~
and surfaces shall be wiped with clean cloths.

10.1 Concrete and Masonry Surfaces. Where surfaces have been treated with curing compounds, oil, or othe~
such materials they shall be removed by sandblasting or wire brushing. Laitance, efflorescence and loose mortar shaq
be removed from the joint cavity. ,.. ,

10.2 . Steel surfaces to be in contact with sealant shall be sandblasted or, if sandblasting would not be practicalo~
would damage adjacent finish work, the metal shall be scraped and wire brushed to remove loose mill scale.!
Protective coatings on steel surfaces shall be removed by sandblasting or by a solvent that leaves no residue.' i
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10.3 . Aluminum surfaces of windows and ddor frames in contact with sealants shall be cleaned of temporary
protective coatings. When masking tape is used for a protective cover, the tape and any residual adhesive shall be
removed just prior to applying the sealant. Solvents used to remove protective coatings shall be as recommended by
the manufacturer of the aluminum work and shall be nonstaining. . .

11. APPUCATION.

11.1 Paper Masking Tape shall be placed on the finish surface on one or both sides of a joint cavity to protect
adjacent finish urfaces from primer or compound smears. Masking tape shall be removed within 10 minutes after
joint has been filled and tooled.

11.2 . Bond-preventive materials for No. 4 sealant shall be installed on the bottom of the joint cavity and other
surfaces indicated to prevent the sealant from adhering to the surfaces covered by the bond-preventive materials. The
materials shall be carefully applied to avoid contamination of adjoining surfaces or breaking bond with surfaces
other than those covered by the bond-preventive materials. At the option of the Contractor, backstop material with
bond-breaking characteristics may be installed in lieu of bond-preventive materials specified.

11.3 Backstops. The back or bottom of joints constructed 4eeper than indicated shall be packed tightly with
backstop material to provide a joint of the depth indicated.

11.4 . Primer shall be used on concrete masonry units, wood, or other porous surfaces in accordance with
instructions furnished with the sealant. Primer shall be applied to the joint surfaces to be sealed. Surfaces adjacent to
joints shall not receive primer. 6.5.2.1 . GeneraL At the shore ends of submerged dredging pipelines and
powerlines, 11.5 No.4· Sealant. Compound shall· be gun-applied with a nozzle of proper size to fit the width of
joint indicated and shall be forced into grooves with sufficient pressure to expel air and fill the groove solidly.
Sealant shall be uniformly smooth and free of wrinkles. Joints shall be tooled slightly concave after sealant is
installed. When tooling white or light-color sealant, dry or water-wet tool sluill be used. source any pay all
connection fees. Electricity used for lighting signs shall be 12. CLEANING. The surfaces adjoining the calked
and sealed joints shall be cleaned of smears and other soiling resulting from the calking and sealing application as
work progresses. .

* * * * *
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SECTION 14J

GLASS AND GLAZING

Safety Performance Specifications,
and Methods of Test for Safety
Glazing Material Used in Buildings

Glass. Plate, Sheet Figured, (Float,
Fiat, for Glazing, Corrugated,
Mirrors and Other Uses).

Glass, Plate (Float), Sheet,
Figured, & Spandrel (Heat
Strengthened & Fully Tempered)

Glazing Compound, Sash (Metal)
for Back Bedding and Face
Glazing"(Not for Channel or
Stop Glazing)

4. Materials
5. Installation

1. Applicable Publications
2. Submittals
3. Delivery & Storage

1. APPliCABLE PUBliCATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by references thereto.

Z97-l-1975

1.4 ' Flat Glass Marketing Association (FGMA) Publication.

Glazing Manual (1974 Edition)

2. 'SUBMITTALS.

Vinyl Plastic Weatherstrip

1.3 ' American National Standards Institute, Inc. (ANSI) Publication.

2.1 'Guarantees. Insulating glass units shall l1e guaranteed not to develop material obstruction to vision as a result
of dust or film formation on the inner glass surfaces caused by failure of the hermetic seal, other than through glass
breakage, within aID-year period following installation. "

2.2 ' Manufacturer's Installation Instructions. 'Submit in duplicate manufacturer's printed installation instructions
for each of the following for approval before work is started:

(1) Tempered Glass
(2) Insulating Glass Unit
(3) Glas&-setting Materials

2.3 ' Certificates of Conformance or Compliance. Unless specified otherwise, before delivery of materials, submit
in triplicate notarized certificates from the manufacturer certifying that materials conform to requirements specified
herein. Labels or marking affIxed to manufacturers' products, attesting that identical products have successfully
passed requirements specified herein will be accepted in lieu of certificates. "

3. DELIVERY AND STORAGE. Putty and glazing compounds shall be delivered to the site in unopened
containers, labeled plainly with the manufacturers' names and brands. Glass and setting materials shall be stored in
safe, dry locations and shall not be unpacked until needed for installation. Handling and installation of materials
shall be in a manner that will protect them from damage. '

.. 1.1 ' Federal Specifications.

DD-G-45IC
& Int. Am 4

DD-G-1403B
&Am 1

TT-G-410E
&Am 1

1.2' Commercial Standard.

CS23D-60

•



4. 'MATERIAlS

4.1 'Glass. 'Glass shall be provided in locations .indicated or specified and shall conform to the requirements o~
specification DD-G-451, unless specified otherwise. Glass for doors shall be not less than l/+inch thick fo~

full-glazed stile-and rail doors. '

4.1.1 ' Glass.Mirrors Larger Than 18 by 30 Inches. 'Glass shall be type I, class I, quality q2 1/4 inch thick, and m1ybe type II, class I, quality q7 3jl6-inch thick for sizes less than 10 square feet. On~ surface of the glass shall ha e
silver coating and copper backing passing the test requirements of Federal Specification DD-M-4l1. Two coats 0,

clear varnish shall be applied over the copper backing and edges of the mirror. Fram~s are specified in section::
MISCELLANEOUS METAL.

4.1.2 ' Insulating Glass Units. 'Formed of one piece of type I, class 1, quality q3 l/+incn-thick glass, and one pieqe
of type I, class 2, style B, 1/4 inch thick glass (bronze) separated by a 1/2-inch dehydrated air space, hermetically!
sealed. Bronze light shall be on exterior. '

4.1.3 ' Tempered Glass. Specification DD-G-1403, kind FT, condition A, type I, class 2 style B (bronze), l/+inch
thick and shall be provided for all glazed doors. '

4.2' Setting Materials. '

4.2.1 ' Glazing Compound and Preformed Glazing Sealants. 'Suitable type approved for the application and in:
accordance with the section entitled Glazing Materials of the FGMA Glazing Manual, unless specified otherwise. Th~
use of nonskinning compound, nonresilient-typepreformed sealers and preformed impr~nated-typegaskets will notl
be permitted. Metal sash putty will not be premitted, but compound conforming to specification TT-G-410 will bel
permitted. When flexible vinyl gasket channels are used, the material shall conform to Commercial Standard CS230.!
Materials used with aluminum frames shall be aluminum colored, nonstaining, and not require painting. Other!
materials which will be exposed to view and unpainted shall be gray or neutral color. ' .

4.2.2 ' Glazing Accessories. As required to supplement the accessories provided with the items to be glazed and to!
provide a complete installation, including glazing points, clips, shims, angles, beads, setting blocks, and spacer strips.!
Ferrous metal accessories which will be exposed in the finished work shall have a finish that will not corrode or stain!
while in service. '

5. INSTALLATION

5.1 General. The sizes to provide the required edge clearances shall be detemlinedby measuring the actual!
opening to receive the gla!!s. All edges of glass that will be exposed in finish work shall be ground smooth. Labels!
shall be left in place until the installation is approved. Movable items shall be securely fixed, or in a closed andi
locked position until glazing compound has thoroughly set. '

5.2 ' Glass Setting. 'Items to be glazed may be shop or field glazed using glass of the quality and thickness specified:
or indicated. Preparation of surrounds and glazing, unless otherwise specified or approved, sh,all be in conformance:
with the details and general conditions governing glazing in the FGMA Glazing Manual. Aluminum windows, may be
gla-zed in conformance with one of the glazing methods described in the standards under which they are produced.,
Glass for which the manufacturer's printed installationinstructions are submitted and approved as specified shall be!
handled and installed in accordance with the manufacturer's instructions. Beads or stops which are furnished with
the items to be glazed shall be used to secure the glass in place. -

5.2.1 Insulating Units. 'Units shall be installed in accordance with the manufacturer's recommendations; shall not
have edges or comers ground, nipped, cut, or fitted after leaviIig the factory; shall not be subject to springing,;
forcing, or twisting during setting; and shall be handled so as not to st1:ike se1;ting frames or other objects. Install!
with bronze light to the exterior. ' .

5.3 'Cleaning. 'Glass surfaces shall be thdroughly cleaned with labels, paint spots, putty, and other defacement
removed, and shall be clean at the time the work is accepted. .

*****
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1.2 ' American National Standards Institute, Inc. (ANSI) Standards.

SECfION 14K

TILE; CERAMiC

Electrically Conductive Ceramic Tile
Installed with Conductive Dry-Set
Portland Cement Mortar

Lath, Metal, (and Other Metal Plaster
Bases)

Aggregate; (For) Portland-Cement
Concrete

Aggregate for Masonry Mortar

Portland Cement

Special Finishing Hydmted Lime

Hydrated Lime for Masonry Purposes

Chemical-Resistant Masonry Units

Compre$ive Strength of Chemical-
Resistant Resin Mortars

Use of Inhalation Anesthetics
(Flammable and Nonflammable)

Bond Strength of Chemical-Resistant Mortars

Recommended Standard Specifications
for Ceramic Tile

Tensile Strength of Chemical-Resistant
Resin Mortars

6. Installation of Wall Tile
7. Installation of Floor Tile
8. Control Joints
9. Cleaning and Protecting

QQ-Irl0lC

SS-A-281b
& Am-I

Al 08.7-1967

A1l8.1-1967(R 1972)

A1l8.2-1967(R 1972)

Al18.3-1969

14K-I

C 144-70(R 1975)

C 150-74

C 206-49(R 1974)

C 207-74

C 279-54(R 1972)

C 306-60

No. 56A-1973

C 307-6l(R 1971)

C321-64(R 1971)

TCA 137.1-1976

1.1 ' Federal Specifications.

1. Applicable Publications
2. Materials
3. General
4. Samples
5. Certificates

1. APPLICABLE PUBLICATIONS. The following publications of the i$ues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. '

Dry-Set Portland Cement Mortar

ConductIve Dry-Set Portland Cement Mort!lf

Chemical-Resistant, Water Cleanabie
Tile-Setting Epoxy

1.3 . American Society for Testing and Materials (ASTM) Specifications.

1.4 ' National Fire Protection Association (NFPA) Standard.

1.5 Tile Council of America, Inc. (TCA) Standard.



2. MATERIALS.

2.1 ' Aggregate for Concrete Fills shall conform to Federal .specification SS-A-28l. Maximum size of coarse:
aggregate shall be not greater than one-half the thickness of concrete fill.

2.2 ' Lime sltall conform to ASTM Specifications C 206 or C 207, type S. _

2.3 ' Metal Lath shall conform to Federal Specification QQ-Ir 101, type II, class 3, 3.4 pounds per square yard.

2.4 ' Portland Cement shall conform to ASTM Specificatlon C ISO, type I, color as hereinafter specified.

-2.5 ' Expansion-Joint Filler Strip shall be either sponge neoprene or sponge butyl rubber.

2.6 'Dry-Set Mortar shall conform to American NationalStandard AH8.l. :

2.7 ' Reinforcement in Concrete Fills and Setting Beds shall be 1-1/2- or 2-inch-mesh wire netting of not lighter i
than l6-gage wire. . .

2.8 Sand for Setting Beds shall conform to ASTM Specification C 144. sand for grout and dry-set mortar shall i
conform to ASTM Specification C 144, except that 100 percent shall pass the No. 16 sieve size.

2.9 ' Tile shall conform to TCA Standard 137.1 and shall be standard grade. Containers shall be grade-sealed, and
seals shall.be marked to correspond with the marks on the signed "master grade certificate" specified hereinafter.
Sizes specified are nominal. '

2.9.1 : Ceramic-Mosaic Tile shall be unglazed porcelain with cushion edges.

2.9.2 ' Glazed Wall Tile shall be matte glaze 4-1/4 by 4-1/4 inch.

2.9.3 ' Trim Units shall be type, size, and shape as required.

3. 'GENERAL. Tile in colors and patterns indicated, shall be applied in the areas shown on the drawings. Work:
shall not be performed unless the area's ambient temperature is at least 50 degrees F. and rising. Manufacturer's!
original containers shall be delivered to the project site unopened, with seals unbroken and labels and hallmarks!
intact. Floor tile installation shall not be started in spaces requiring wall tile until after the wall tile has been!
installed. Surfaces to receive applications of materials shall be clean and free of dirt, dust, oil, grease, and other!
objectionable matter. Tile shall be installed with the respective surfaces in true even planes to the elevations andl
grades shown. Each tile shall be brought to true and level plane by use of a beating block, and a test of planei
distortion shall be made with a straightedge. Positive beat-in of each tile is required to establish proper bond. Tiles!
that are out of true plane or misplaced shall be removed and reset. Tile shall be laid from the centerlines of eachI
space outward and adjustments made along walls, partitions, and borders, if any, so as to symmetrize the pattern!
with no cuts less than one-half the tile width. Joints between tiles shall be of uniform width as specified for the tileI
installed and parallel over the entire area. Fractional changes in dimensions without varying the uniformity of joint!
width will be permitted. Tile shall be cut with a suitable cutting tool and rough edges shall be smoothed. CUt-tiler
misfits shall be replaced with properly cut tile. histallation of tile shall be deferred until hangers, door bucks, and ,
electrical and mechanical work that is to be in or behind tile have been installed and satisfactory protection of!
adjoining work has been provided. Stops, returns, trimmers, caps, and special shapes shall be provided as required for!
sills, jambs, recesses, offsets, external comers, and other conditions to provide a complete .andneatly finished!
installation. Tile bases or cove shall be solidly backed with mortar. ' i

4. 'SAMPLES. The following samples of materials proposed for use shall be submitted to the Contracting Officer!
for approval before materials represented by the samples are delivered to the project site. . ,

a. Floor Tile. Duplicate sheets of tile, each about 12 inches square, showing colors and patterns of each!
type, class, and form. . ..

b. WallTile. 'Duplicate panels of 4 tiles each, showing range in shades of each color.

c. Trimmers. 'Duplicate pieces of each color and shape

5. 'CERTIFICATES. The Contractor shall furnish certificates prior to delivery of the certified material to thei
project site. Each certificate shall be signed by the Contractor and an authorized officer of the manufaetUringj
company, and shall bear the name and address of the Contractor, the project location, the quantity, and date ori

"dates of the applicable shipment or delivery. Certificates in triplicate will be required for the following materials. !

a. All Tile. A "master grade certificate" certifying conformance to specification requirements.

6. INSTALLATION OF WALL TILE. '
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6.1 ' Metal Lath. Before scratch coat is installed, wood stud and wood furring shall be covered with 4-mil
polyethylene mm and metal lath. Lath shall be applied with the longer dimension horizontal. Ehd laps shall be not
Ie&'! than 2 inches and shall occur oversupports only. Side laps shall be not less than 2 inches wide and shall be tied
with not lighter than l8-gage annealed zine-coated wire at intervals of not over 6 inches. Metal lath shall be secured
at 6 inches on centers along all supports. Ends of wire ties shall receive three full twists and be bent into the plane of
the lath. '

6.2 ' Scratch Coats for application as foundation coats shall be not less than 1/4 inch thick and shall be composed
by volume of one part portland cement to 4 parts dry sand or 5 parts damp sand to 1/2 part hydratedlime, and
mixed with the minimum amount of water necessary to·produce a workable masS. Mortar for scratch coats shall be
used within one hour after mixing. Retempering will not be permitted•. Scratch coats shall be applied in sufficient
quantity and with sufficient pressure to cQver the entire area and form good keys, shall be deeply scored or
scratched and cross-scratched. Scratch coats shall be kept moist, and an intelVal ofat least 24 hours shall be provided
between application of scratch coats and application of mortar bed.

6.3 ' Mortar Bed shall be composed by volume ofone part portland cement to 1/2 part hydrate4 lime to 5 parts
damp sand, imd mixed with the minimum amount of water necessary to produce a workable mass. Mortar bed shall
be applied in sufficient quantity and with sufficient pressure to cover well the entire area and form agood key, shall
be brought out flush with temporary screeds or guide strips so placed as to give a true even surface at the proper
distance from the finished face of tile, and shall have a finish suitable for reCeption of material used in setting tile. '

6.4 ' Setting Tile. Joints shall be straight, level, perpendicular, and .of even width not exceeding 1/16 inch.
Wainscots shall be built of full courses, that may extend to a greater height but in no case lower than the height
shown. Vertical joints shall be maintained plumb for the entire height of the tile work. Damaged or defective tile
shall be replaced. Tile over mortar bed shall be installed by one of the following methods selected by the Contractor.

a. 'Portland Cement Mortar Method. "Before setting, tile shall be thoroughly soaked in clean water. and
drained so that no free moisture remains on the back of tile. While the mortar bed is still plastic, tile shall be set by
troweling a skim coat of neat portland cement on the mortar bed or by applying a skim coat to the back of each tile
unit and immediately floating the tile into place. .

". " b. 'Dry-Set Mortar Method. Tile shall not be soaked. A 3/32 to l/8-inch-thick layer of dry-set mortar shall
be spread on the cured mortar bed or other surface not more than 30 minutes before covering with tile; and the
dry-set mortar shall be combed with a notched trowel of type recommended by mortar manufacturer not more than
10 minutes before the tile is set. Tile shall not be applied to skinned over mortar. Beat in and level the tile as
specified in paragraph GENERAL. Joints shall be uniform and constructed according to the requirements specified
in paragraph Setting Tile.

6.5 'Grouting. Tile set by the portland cement mortar method shall have the edges wetted and shall be grouted
full with a plastic mix of neat, white portland cement immediately after a suitable area of tile has been set. Tile set
in dry-set mortar shall be grouted with a white dry-tile grout mixed and applied in strict accordance with the grout
manufacturer's instructions. The joints shall be tooled slightly concave, and the excess mortar shall be cut off and
wiped from the face of the tile. Iilterstices or depressions, left in the mortar joints after the grout has been cleaned
from the surface, shall be roughened at once and filled to the spring line of the cushion edge before the mortar
begins to harden. "

7. INSTALLATION OF FLOOR TILE.

7.1 Reinforced Concrete Fill shall be provided under the setting bed where the distance between the under-floor
surface and the finished tile-floor surface is 2 inches or greater, and shall be of such thickness that the mortar setting
bed to be placed over the concrete fill shall be not less than 3/4 inch nor more than 1-1/4 inches thick at any point.
Shower pans are specified in section: PLUMBING, GENERAL PURPOSE. Waterproofing under concrete fill shall
conform to the requirements of section: BITUMINOUS WATERPROOFING. Where waterproofunderlayment does
not occur, structural slab shall be saturated with water, but no free water shall be allowed to remain on the slab
surface immediately prior to installation of fill thereon. Concrete fill shall be composed by volume of one part
portland cement to 3 parts fine aggregate to 4 parts coarse aggregate, and mixed with water to as dry a consistency
as practicable. The fill shall be spread, tamped, and screeded to a true plane, and pitched" to drains or leveled as
shown. Concrete fill shall be thoroughly damp-cured before application of setting-bed material thereon. Concrete fill
shall be reinforced with one layer of reinforcement, with the uncut edges lapped the width of one mesh and the cut
ends and edges lapped not less than 2 inches. Laps shall be tied together with 18-gage wire every 10 inches along the
finished edges and every 6 inches along the cut ends and edges. The reinforcement shall be supported and secured in
the centers of concrete fills. The mesh shall be continuous; except where expansion joints occur, mesh shall be cut
and discontinued across such joints.

7.2 ' Mortar Beds shall be composed by volume of one part portland cement to 6 parts damp sand, and up to
l/io-part hydrated lime. When mixed with water, the mortar shall be of such consistency and workability that will
allow maximum compaction during tamping of the mortar bed. Area of mortar bed, spread at one time shall be only
as large as can be covered with tile before the mortar has obtained its initial set. Surplus mortar shall be removed.
Mortar beds shall be spread and tamped to force out air pockets, screeded to a true plane, and sloped to drains or
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leveled. as shown. The average thickness of mortar bed in any room or space shall be 1-1/4 inches but in no case shallI
the setting beds be less than 3/4 inch or more than 1-1/2 inches thick. Setting bed shall be reinforced as previously:
specified for concrete fill ovetwaterproofing membrane or wood floor. Setting beds shall be bonded over coricretej
slabs or fill with Ii slurry of neat cement. reinforcement will not be required. .

7.3 ' Ceramic-Mosaic Tile. The sheets of ceramic-mosaic floor tile shall be laid with joints the same as thejoints i

between the tiles on the sheets. As soon as the setting bed has set sufficiently to. be worked upon, either a dust coat I
of dry portland cement 1/32 to 1/16 inches thick shall besprinkled over the surface and lightly worked with a steelj
trowel, or a 1/32 to 1/16 inch thick bond coat of neat po~t1and cement grout shall be troweled over the stillplastici
mortar or applied to the backs of tiles immeidately before each sheet is laid. Tile sheets shall be laid on the freshly!
prepared setting bed while the surface is still plastic and then tamped into the mortar to insure solid bedding to the:
exact slope or level of finis1}ed-floor surface. When installation has hardened sufficiently,paper, sheets, and pastingj
glue shall be removed from face mounted tile sheets, by brushing as much water as necessary onto the paper.
Misplaced tiles shall be repositioned and reset, and damaged or defective tile shall be replaced. ' :

7.4 'Grouting. A thick slurry of gray portland cement and fine-screened sand of equal parts mixed with a;
minimum amount of water shall be brushed or squeegeed over the floor until all joints are thoroughly filled and:
excess slurry removed. Following beat-in and adjustment, the excess slurry shall be washed clean from the face of:
tile. Neat portland ce.ment shall then be applied to the floor and forced into the joints with the edge of a wood block.
or trowel Excess grout shall be removed by use of a sponge, squeegee, or burlap to finish the joints and clean the;
surface without disturbing the floor surface.

7.5 'Curing. Floors shall be covered with waterproofed paper with joints lapped at least 4 inches and tape-sealed;
or held down with planks or other weights. Floors shall be allowed to damp-cure for at least 72 hours before foot
traffic is permitted thereon. '

8. 'CONTROL JOINTS. Joints shall be formed as indicated and sealed as specified in section: CALKING AND
SEALING.

8.1 'Walls. Control joints shall be provided at control joints in backing material Wherever backing material
changes, a control joint shallbe formed to separate the different materials. .

8.2 'Floors. 'Control joints shall be provided over construction joints, control joints, and expansion joints in
concrete slabs. Expansion joints shall extend through setting beds and fill. .

9•. 'CLEANING AND PROTECTING. Upon completion, tile.floor and wall surfaces shall be thoroughly Cleaned.:
Acid shall not be used for cleaning glazed tile. Floor tile with factory mixed grout shall be cleaned in accordance!
with the instructions of the grout manufacturer. After the grout has set, tile wall surfaces shall be given a protective:
coat of a noncorrosive soap or other approved method ofprotection. Tiled floor areas shall be covered with builciing;
paper before foot traffic is permitted over the finished tile floors. Board walkways shall be laid on tiled floors that:
are to be continuously used as passageways by workmen. Damaged or defective tiles shall be replaced.

* * * * *
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2. 'GENERAL. Metal toilet partitions, including toilet enclosures, and urinal screens, shall conform to the layouts
shown. Zinc coating on steel sheets shall be 1.25 commercial coating class, and color of panels noted on the drawings
shall be selected from the manufacturer's standard colors. '

Partitions, Metal Toilet, CompleteRR-P-1352

2.1 Shop Drawings. 'Shop drawings shall be submitted for approval in accordance with the SPECIAL
PROVISIONS. Shop drawings shall show plans, elevations, details of construction, gauges of metal, hardware,
reinforcing, fittings, mountings, and anchorings. .

SECTION 14L

METAL TOILET PARTITIONS

1. APPliCABLE PUBLICATIONS. The following publication of the issue listed below, but referred to thereafter
by basic designation only, forms a part of this specification to the extent indicated by the references thereto. .

1.1 Federal Specification (Fed. Spec.)

2.2 'Certificates. Certificates stating that the toilet partitions conform to the specified requirements shall be
furnished in accordance with the SPECIAL PROVISIONS.

3. TOILET ENCLOSURES shall conform to RR-P-1352, type I, style A. Width of toilet enclosures shall be as
shown. Finish surface of panels shall be baked enamel. Panels indicated to receive toilet paper holders or grab bars as
specified in section TOILET ACCESSORIES shall be reinforced for the reception of the items required. .

4. 'URINAL SCREENS shall conform to RR-P-1352, type III, style A. Finish surface of screens shall be baked
enamel. Style A screens shall be 24 inches wide.

5. 'INSTALLATION. Toilet partitions shall be installed straight and plumb with all horizontal lines level and
rigidly anchored to the supporting construction. Drilling and cutting for installation of anchors shall be at locations
that will be concealed in the finished work. Doors shall have a uniform vertical edge clearance of approximately 3/16
inch and shall rest open at approximately 30 degrees when unlatched. Baked enamel finish shall be touched-up with
the same type and color of paint that was used for the finish. Toilet partitions shall be cleaned and protected from
damage until acceptance. .
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1.5 National Fire Protection Association (NFPA) Publications.

1.2 American Society of Architectural Hardware Consultants (ASAHC) Publication.

Keying - Procedures, Systems and Nomenclature (Feb. 1975)

1.3 Builders Hardware Manufacturers Association (BHMA) Standards.

Butts aDd Hinges

Locks and Lock Trim

Exit Devices

Door Controls - Oosers

Door Controls - Overhead Holders

Architectural Door Trim

Cabinet Hardware

Auxiliary Locks & Associated Products

Template Hinge Dimensions

Auxiliary Hardware

Materials & FiniShes

Standard for Fire Doors and
Windows

Index

I}; DoorTrim
12. Exit Devices and Exit

Device Accessories
13. Auxiliary Hardware
14. Butts and Hinges
15. Door Oosing Devices
16. Cabinet Hardware
17. Miscellaneous
18. Application
19. Hardware Sets

SECTIONJ4M

iHARDWAR~;BUILDERS'

501- 1976

1201 - 1970

1301- 1969(Rev. Dec 1973)

A156.1-1976

A156.2-i976

A156.3-1972

A156.4-1972

A156.6-1972

A156.7-1972

A156.8-1974

A156.9-1975

101 - 1973

80 - 1975

1. Applicable Publications
2. General
3. Templates·
4. Submittals
5. Packaging, Marking, and Labeling
6. Finishes
7. Fastenings
8. Keying
9. Hardware

10. Locks and Latches

1. APPLICABLE .PUBLICATIONS. The following publication of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. .

1.1 American National Standards Institute(ANSI) Standards.

Certified Products Directory (Feb 1975)

1.4 National Builders' Hardware Association (NBHA) Standard.

Recommended Locations for Builders' Hardware for Standard Steel Doors
and Frames (1975)

Code for Safety to Life from
Fire in Buildings and Structures

2. GENERAL. Hardware shall conform to the applicable requirements of the standards listed herein, unless
otherwise specified. Reinforcement for hardware in metal doors Shall be as specified in sections STEEL DOORS
AND FRAMES and ALUMINUM DOORS.



3. TEN:PLATES. The Contractor shall furnish teIl1plates oJ"einformation otherwise necessaryJo enable the door
and frame manufacturer to make proper provision in his work to receive the specified hardware. Where 2 or more
articles of hardware are to be mounted on the, Slime door, the c;ontr,actor shall effect proper coordination between
themanufacturers of the different articles. Templafes ofhiIlges shall conform to ANSI Standard A~S6.7.

4. SUBMITTALS. The Contractor shall submit an approvals list, certificates, test reports, and a hardware
schedule in accordance with the requirementsfor sliop drawings in the SPECIAL PROVISIONS, ,

4. 1 Approvals List. Approvals list shall list each 'of the different articles of builders' hardware required. The list
shall be submitted in the following fOrm.,

Item Number & ANSI/BHMA Functions
Certification Standard or Type, Name of Mfr's Name & Catalog
Designation Referen.ce Number Gmde Article No. of Article Supplied

I (C) AlS6.2 . F82 Lock ABC Lock Co. BOR99

2 (NC) AlS6.l A211l Hinge XYZ Hinge Co. OB 123

Opposite each listed item number, the following sliall be inserted as applicable: the symbol (C) d.enoting thcHtem
appears in a Certified Products Directory published by the Builders Hardware Manufacturers Association; the symbol
(NC) indicating the item does not appear on the Certified Products Directory,

4.2 Certification and Test Reports. Hardware items with symbol (C) shall be accompanied by a certification that
the items so noted appear in the BHMA Certified Products Directory. Hardware items listed above with the symbol
(NC) shall be accompanied with certified independent laboratory test reports, indicating that the hardware items
conform to the ANSI or BHMA standards under which the items are specified.

4.3 Hardware Schedule. Hardware schedule shall list all of the materials to be furnished and shall be subIIlitted to
the Contracting Officer for approvaL The schedule shall include for each item; the quantities, manufacturer's catalog
numbers, hinge and door closer sizes, detail information and location and hardware set identification, corresponding
ANSI gJ; BHMA standard type pr function number to manufacturer's catalog number, complete keying schedule, and
list of'abbreviations and template numbers. The keying schedule shall be developed in accordance with ASAHC
publication "Keying - Procedures, Systems and Nomenclature,"

S. PACKAGING, MARKING, AND LABELING. Hardware shall be delivered to the project site in the
manufacturer's original packages. Each article of hardware shall be individually packaged in the manufacturer's
standard commercial carton or container, properly marked or labeled so as to be readily identifiable with the
approved hardware schedule. Each change-key shall be tagged or otherwise identified with the door for which its
cylinder is intended. Where double cylinder functions are used or where it is not obvious which is the key side of a
door, appropriate instructionS shall be included With the lock and on the hardware schedule.

6. FINISHES of the following types shall conformto the finishes idehtified under BHMA Standard 1301, and shall
conform to the requirements of the standard under which the item is specified. Base materials shall be of the
material identified by the finish number. Where painting of primed surfaces is required, painting is specified in
section: PAINTING, GENERAL,

6.1 Hinges. Hinges shall have the following ~nishes.

. 6.1.1 Aluminum doors, hinges sha~l be 640.

6.1.2 Interior door hinges and inswinging exterior door hinges shall be 640.

6.1.3 Outswinging exterior door hinges shall be 640.

6.2 Lock and Door Trim Finishes. ,Lock, and door trimfinisl}.es for the, fOllowing types of doors and locations
shall be as follows.

6.2.1 Aluminum door lock and trim shall be 613.

6.2.2 Main entrance door lock and t.rim shall be 613.

6.2.3 Other door lock and trim shall be 613.

6.3 Door Coser Finishes. Door closer finislies shall be 689.

6.4 Door Bottoms, astragals' weatherstripping shall be613.
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The keys shall be turned over to the Contracting Officer properly tagged and designated as to location, and arranged
in a container in sets or subsets as scheduled.

..
2 change keys each lock.
4 keys each.
4 total.

Cylinder locks:
Master keyed sets:
Construction master keys:

7. FASTENINGS of p1'oper,type, :siZe, qUllntity"lihd Ii:ilfsh shall be supplied with each article of hardware. Machine
SC1'ews and expansion shields shalLbe used for ~a:ttaching hardWare to concrete, stone, or other masonry. Fastenings
exposed to the weatherin.thefiiiished workshalLbec:>f'brass, ,bronze, or stainless steel, as applicable; Sex bolts, Or
machine screws and grommet nuts, where used on reverse-bevel exterior doors equipped withhalf-surface or
full-surface hinges, shall employ one-way screws 01' other approved tamperproof screwS. Screws for the jamb leaf of
half-mortise and full-sUl'fac~hingesattachedto'structural,'Steei f1'arhes :shall be the one-way type orothet,approved
tamperpt'oof type. ,'j

8. KEYING. Cylinder locks shall be keyed in sets or subsets as scheduled. Cylinder locks shall be furnished with
manufacturer's standard constl1lctiQn master ,keYsystem.',Keys for cylinder locks shall be stamped with change
number and the inscription "Do Not Duplicate". All cylinders shall .be master keyed. Keys shall be supplied as
follows:

12.1 Exit Devices. Exit deviCes shall be Type 6, function 02, grade 1.

12.2 Latching Thresholds. Latching threshold height shall be such that the bottom of the door shall be 1/8 inch
over the tread of the threshold and 1/8 inch below the top of the stop.

13. AUXILIARY HARDWARE shall conform to BHMA Standard 1201.

11. DOOR TRIM shall conform to ANSI Standard A156.6.

11.1 Combination Push-Pull Plates. Combination push-pull plates shall be Type 1300, 1/8 inch minimum bronze
16" x 3-1/2".

11.2 Pull Plates pulls shall be Type J400, bronze, 15" x 3-1/2" steel.

11.3 Push Plates. Push plates shall be Type 1300, bronze, size 16" x 8".

11.4 Kick Plates. Kick plates shall be Type J1 00, plastic black in color. Width of plates shall be 2 inches less than
door width. Height shall be 10 inches except where the bottom rail is less than 10 inches, the plate shall extend to
within 1/2-inch of the panel mold or glass bead•.

12. EXIT DEVICES AND EXIT DEVICE ACCESSORIES shall conform to ANSI Standard AI56.3.

9. HARDWARE FOR FIRE DOORS shall conform to the requirements of NFPA Publications 80 and 101.

10. LOCKS AND LATCHES. To the maximum extent possible, locksets latchsets and deadlocks shall be the
products of a single manufacturer. Mortise-type locks and latches for doors 1-3/4 inches thick and over shall have
adjustable bevel fronts or otherwise conform to theshape.ofthe door. Lock fronts for double-acting doors shall be
rounded. Mortise locks shall have armored fronts. Strikes for wood frames and pairs of wood doors shall be
furnished with wrought boxes. Trim for mortiSe locks and latches shall be escutcheon, minimum 7 by 1-3/4 inches
with wrought top and cast shank, and conform to the requirements for wrought trim in accordance with ANSI
Standard A156.2. Manufacturers' standard plain design shall be used. .

10.1 Cylinder Locks. Qylinders shall have 6 pins with paracentric keyway. Cylinders for clyinder locks, and the
cylinder locks,shall be the product of the same manufacturer. .

10.2 Locksets and Latchsets. Locksets and latchsets shall conform to ANSI Standard AI56.2, conforming to
series 4,000, Grade 1.

10.3 Deadlocks. Deadlocks shall conform to BHMA Standard 501, mortise type, cylinder operated, El6000
series.

13.1 Lever Extension Flush Bolts. Lever extension flush bolts shall be Type LI4081 They shall be provided at
the top and bottom of the inactive 1eaf'of pairs of dooIS and shall be mortised in the lock edge ofthe door. Dust
proof strikes shall be Type Ll4011.

13.2 Chain Door Stop. Chain door stop shall be Type LI223 1.

13.3 Door Stops. Door stops shall be Type LI2141for floor installation and Type LI21 0 1 for wall installation.
A door stop shall be provided at each interior hinged door and at each inswinging exterior door.



14. :avrrs AND HINGES. Hinges shall conform to ANSI Standard AI56.1.>Hingesused oft metal doors and
frames shall also conform to ANSI Standard A156.7. Except for hinge size~.s~cified in paragraph HARDWARE
SETS, hinge sizes shall conform to the hinge manufacturer's 'printed recomineildationsimd shall be indicated on the
hardwilfe schedule.

14.1 Hinges for Reverse' Bevel. Doors with Locks. Hinges ,for reverse beVel' doors' with locksStiall have' pins that
are mlttle nonremovable by means such as a set sctew in the barrel, or safety stud, when the dear is in the Closed
position.

14.2 Contractors Option. Hinges with oil impregnated bearmgsmaYbe furnished in lieu ()fgrllde2 hinges~Fire
door hinges shall be in accordance with NFPA Publication 80. '

14.3 Outswinging Exterior tJoors with Closers. Use Type A811l.

14.4 dutswinging Exterior Doors without Oosers. UseType A8133.

14.5 Itiswinging Exterior Dotlrs with Oosers. Use Type A8ll2.

14.6 biswinging Exterior D(jors without Oosers. Use Type A8133.

14.7 Iftterior Doors with OOOers. Use TypeA8112.

14.8 IrlteriorDoors without Closers. UseTypeA8133.

15. DOOR CLOSING DEVicES of the following types shan conform to ANSI Standard A156.4,

15.1 Surface Type Closers. Surface type closers shall be series C02000, with option PT-4C Mounting details for
the typec10sers specified shall be in accordance witbparagraph: HARDWARE SETS: Size requirements shall
conform to the manufacturer's published recommendations and shall be shown on the Contractors hardware
schedule. Oosers for outswinging exterior doors shall have standard or long parallel arms or Shall be top jamb
mounted as required for the particular opening. Closers for interior doors close to a wall Shall be of narrow
projection so as not to strike the wall at the 90 degree open position or shall have parallel arms. Surface type Closers
shall be the products of one manufacturer only.

16. CABINET HARDWARE shall conform to ANSI Standard A156.9.

16.1 Cabinet and Drawer Pulls shall be Type B12012.

16.2 Cabinet Hinges shall be Type B8158l.

16.3 Cabinet Catches shall be Type B83071.

16.4 Adjustable Shelf Standards shall be Type B84072.

16.5 Shelf Clips shall be Type B84082.

16.6 Drawer Slide shall be Type B85062.

17. MISCELLANEOUS.

17.1 Door Bottoms. Door bottoms shall be a surface type with minimum 0.075 inch thick aluminum housing
cover, anodized aluminum finish. Door bottom shall have a wool felt or rubber seal. The door bottom shall exclude
light when the door is in the closed position. '

17.2 Metal Thresholds. Thresholds for exterior metal doors with weatherstripping Shall be as specified in section:
STEEL DOORS AND FRAMES. Thresholds for wood doors are covered in section: WOOD DOORS. Thresholds for
use with floor closers shall conform to ANSI Standard Al 56.4, Type Cl8011.

18. APPLICATION. Hardware shall be located on doors in accordance ,with NBHA Standard, "Recommended
Locations for Builders' Hardware for Standard Steel Doors and Frames," When approved, slight variations in
locations or dimensions will be permitted.

18.1 Hardware for Labeled Fire Doors. Hardware for labeled fire dOOlSshall be installed in accordance with the
requirements ofNFPA Publications 80 and 101.

18.2 Door-Oosing Devices. Door-closing devices shall be illstalled and adjusted in strict accordance with the
templates and printed instructions supplied by the manufacturer of the devices. Insofar as practicable, doors opening
to or from h;l1ls and corridors shall have the closer mounted on the toom side of the door.

l4M-4
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18.3 Kick Plates. Kick plates shall be installed on the push side of singl~acting dool'S and on both sides of
double-acting doors.

19. HARDWARE SETS shall be as follows:

HW-l (Doors 101 and 202)

1 pr Butts, as required. A8111
1 ea Panic Bolt (Concealed Rod) Grade 1, Type 6, Function: 02
1 ea Panic Bolt (Concealed Rod) Grade 1, Type 6, Function: OS
1 ea Cylinder
2 ea Closers C02061 x PT-4C
2 ea Hoor Stops L1213 1
2 ea Door Bottoms 31SDN
1 ea Threshold 833.A Bronze
2 ea Meeting Astragals 3S IB

HW-2 (Doors 102 and 103)

1 pr Butts, as required. A8111
2 ea Panic Bolts (Concealed Rod) Grade 1, Type 6, Function: 02
2 ea Closers C02061 x PT-4C
2ea HoorStops L12131
2 ea Dooi: Bottoms 31SDN
1 ea Threshold 833.A Bronze
2 ea Meeting Astragals 3S IB

HW-3 (Door20l)

1 pr Butts, as required. A8111
1 ea Panic Bolt (Concealed Rod) Grade 1, Type 6, Function: 02
1 ea Closer C02061 with PT-4C
1 ea Hoor Stop L12131
1 ea Threshold 833.A Bronze

HW-4 (Door 109)

1 pr Butts, as required. A8111
1 ea Panic Bolt (Concealed Rod) Grade I, Type 6, Function: 02
1 ea Panic Bolt (Concealed Rod) Grade 1, Type 6, Function: OS
1 ea Cylinder
2 ea Closers C02061 x PT-4C
2ea Kick Plates
2 ea Floor Stops L12131
2 ea Door Bottoms 31SDN
1 ea Threshold 833.A Bronze
2 ea Meeting Astragals 3S IB
1 ea Set Weatherstripping 30SDR (H&J)
2 ea Silencers L03011

HW-S (Doors 209,210, and 3)

1 pr Butts, as required. A8133
1 ea Deadlock C16071
1 ea Pull Plate J400
1 ea Chain Stop L82232
1 ea Door Bottom
1 ea Threshold 170B Bronze
3 ea Silencers L03 0 11

HW-6 Not Used.

HW-7 (Doors 208 and 211)

1 pr Butts, as required. A8112
1 ea Deadlock E16091
1 ea Closer C020S 1
1 ea Push-Pull Plate 1300
1 ea Pull Plate J400
1 ea Kick Plate Jl 00

14M-S



lea Floor .Stop L121.41
lea DoorBottom
3ea Silencers L03011
lea Threshold 170BBronze

HW..'8 Not Used..

HW~9 (Doors 1M and. 110)

1pr Butts, as requirecL A8133
2ea Flush Ext. Botts U4081 x DPS L14011
1 ea Lock FE2
2 ea Chain Stops L82232
2 eaSileneers L'03011

HW-IO (noor 108)

1 pr Butts, as reqwTed. A8112
1 ea Lock F84
1 ea Closer C02021
1 ea Kick Plate Ii00
1 ea Floor Stop . L12141
3 ea Silencers ;[,<33011

HW-11 (Doors 107, 203,and 204)

1 pr Butts,as required. A813 3
1 ea Lock F82
1 ea Chaj.n Stop (Door 107 only) L82232
1 ea FloorStop U2141
3 ea Silencers L03011

HW-12 (Doors 105, 107,207, and 212)

1 pr Butts, as required. A81l2
1 ea Closer C020S1
1 ea Push Plate J3 00
1 ea Pull Plate J400
1 ea Kick Plate n 00
1 ea FloorStop L12141
3 ea Silencers L03011

HW-13 (Doors 106,205, and 206)

1 pr Butts, as required. A8133
lea Dead.1ock E16071
1 ea Pull Plate J400
1 ea Chain StopL82232
3 ea Silencers L03011

HW-14 (Cabinet Hardware)

1 ea Pull
1 ea Set Drawer Slides length as required

1 ea Pair Cabinet Hinge BE 1581 Per Door
lea Pull B52012 Per Door
lea Catch B43172 ,Type 2 Per Door
4 pes Shelf Standard B84072
4ea Clips B84092

**.***
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SECTION l4N

TOILET ACCESSORIES

1. APPUCABLE PUBUCATIONS. The following specifications of the issues listed below, but referred to
thereafter by basic designation" only, form a part of this specification to the extent indicated by the references
thereto. ' ,

Hand Drier, Blower, Electric

Mirrors, Glass,

Curtain, Shower and Window, Plastic

Plumbing Fixtures (AcceS'lories, Land
Use)

5. Finishes
6. Accessory Items
7. Installation
8. Schedule

FiniSh

No. 4 general-purpose polished
Satin anodic, clear
Chromium plated, bright

Index

L-C-780A
& Int. A'm-2
(GSA-FSS)

W-lf-50b

DD-M-00411b
(GSA-FSS)
& Am-l

WW-P-54l/8A
(GSA-FSS)
& Am-l

Stainless steel
Aluminum
Carbon steel, copper alloy

and brass

Metal

1. Applicable Publications
2. General
3. Samples and Descriptive Data
4. Anchors and Fasteners

1.1 ' Federal Specifications (Fed. Spec.).

2. 'GENERAL. Toilet accessories as specified herein shall be provided in accordance with the SCHEDULE
hereinafter. Porcelain type, tile-wall accessories are specified in section: TILE; CERAMIC. Each accessory item shall
be complete with the necessary mounting plates, anchors, and fasteners. Concealed mounting plates shall be of
sturdy construction with corrosion resistant surface. .

3. 'SAMPLES AND DESCRIPTIVE DATA. 'One sample of each accessory proposed for use shall be submitted for
approval. Samples shall be accompanied by descriptive data indicating materials of construction, fasteners proposed
for use for each type of wall construction, recommended mounting locations, and mounting instructions. Approved
samples may be incorporated into the finished work provided they are identified and their locations noted. .

4. 'ANCHORS AND FASTENERS shall be capable of developing a restraining force commensurate with the
strength of the accessory to be mounted and shall be well suited for use with the supporting construction. Where
exposed fasteners are permitted, they shall have oval heads and finish to match the accessory, except exposed
fasteners in all toilets Shall be of tamper-proof design.

5. 'FINISHES. Finishes on metals shall be provided as follows.

6. ACCESSORY ITEMS shall conform to the respective specifications and other requirements specified below.

6.1 ' Grab Bar (GB). 'Grab bar shall conform to Fed. Spec. WW-P-54l, Type IV, Class 2. Stainless steel tube shall
be 1-1/4 inches O.D. Grab bar shall be form and length as indicated. Flange shall have screw mounting holes
concealed on the lip of the flange. Grab bar shall have a smooth surface. lnstalled bars shall be capable of
withstanding a 500 pound vertical load without becoming loose from the fastenings and without obvious permanent
deformation. '

6.2 ' Mirror, Glass (MG). Glass mirror shall conform to Fed. Spec. DD-M-41l, Class 2, Style E.

6.3 ' Paper Towel Dispenser (PTD). Paper towel dispenser shall conform to Fed. Spec. WW-P-541, Type I, Class E,
Mounting R, Style Q removable container shall be stainless steel.



6.4 Robe Hook (RH). Robe hook shall be copper or brass castings with dual pin integral with or permanently!
fastened to wall flange. Minimum projection shall be 1-3/4 inch.

6.5 ' Sanitary Napkin and Tampon Disposer (SND). Sanitary napkin and tampon disposer shall conform to Fed.
Spec. WW-P-541, Type II, Mounting P, stainless steel. Reusable liner of the type standard with the manufacturer
shall be provided. .

6.6 ' Shower Curtain Rail (SCR). Shower curtain rail shall be stainless steel one-inch O.D. by 0.049 inch min.
straight to meet installation conditions.

6.7 ' Soap Holder (SH). Soap holder shall conform to Fed. Spec. WW-P~54l, Type VI, Dass 2, stainless steeL

6.8 ' Toilet Tissue Dispenser (TID). Toilet tissue dispenser shall conform to 'Fed. SPec. WW~P-54l,Type I, Dass I,
Style A, stainless steeL .

6.9 Electric Hand Drier shall conform to the applicable requirements of Fed. Spec. W-~50.

6.10 Soap Dispenser (SD).Soap dispenser shall conform to Fed. Spec. FF-D-396, Type I.

7. INSTALLATION. Toilet accessories shall be securely fastened to the supporting construction in accordance
with the approved submittals. Accessories shall be protected from damage from the time of installation until
acceptance.

8. 'SCHEDULE:

Room SD RH PTD TTD GB MG SND SH SCR

103 2 2 2 2
105 2 4 2 2 4
204 2 4 2 2 2 2 2
207 2 4 4 2 2 4 2 2

.* * * * *

".
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, SECTION 140

,,'PLlJ,MB.ING, GENERAL PURPOSE

Index

1. APPLICAQLE PUBLICAnONS. The folloWing publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. . .'

1.1 Federal Specifications (Fed, Spec.).

...

1. Applicable Publications
2. General., . ; . .' '.'
3; Materials, Fixtures, Imq ~uiprnent
4. Approval of Materials; Fixtures, anq Equipment
5. Electrical Work . , .,
6. Excavating, Trenching, aJl.d.:Backfilling
7. Soil, Waste, Dron, and Vent Piping
8. Pipe Cleanouts
9. flashingS

10. Traps
11. Shower Pa:Qs . ,
12. Foundation Drainage
13. Drains and BacJcwater Valves
14. Water Pipe, Fittin:gs, ~nd Connections
15. Valves

L-T-0075
(ARMY-MO)
&Am-t ,

L-T-15l2A

Q;C-114B
& Am:' 1

Q;s-602D

W-H-'196

BB-C-120B

HH-P-117

HH-T-30B

QQ-C-40
& Am-2

QQ-C.576b
& Am-l

QQ-L-20lf
& Am-2

QQ-,S-$7lE.
& Am-2

SS-C-153C

TT-C-00598C
(COM-NBS)
& Am-l

TT-P-1536A

140-1

16. Unions and flanges
17. Wall Hydrants and Lawn Faucets
18. Vacuum Breakers or Backflow Preventers

for Faucets and Fixtures
19. Types of Fixtures and Fixture Trimtnings
20. Water Heaters .
21. Relief Valves
22. Insulation ",
23. Pipe Sleeves, Hangers, and Fix ture"Supports
24. Identification Systems
25. Floor, Wall, and Ceiling Escutcheons
26. Painting ,
27. Inspection, Tests, and Sterilization
28. Guarantee for Water Heaters, Electric
29. Access Panels

Tape, Pipe-Coating; Pressure-Sensitive
and Laminated

Tape, Pressure Sensitive Adhesive,
Pipe Wrapping

Calcium HypOChlorite, Technical

Sodium Hypochlorite Solution

Heater, Water, Electric, Residential

Chlorine, Technical: Liquid

PackiP.g; Jute, Twisted

Tape, Pipe-Coating, Coal Tar, Hot
Applied: and Primer .

Calking: Lead Wood and Lead Pig

Copper Flat Products With Slit, Slit
and Edge-Rolled, Sheared, Sawed, or
Machined Edges, (Plate, Bat, Sheet,
and Strip)

Lead Sheet

Solder, Tin Alloy: Lead-Tin Alloy; and
Lead Alloy

Cem~t, Bituminous, Plastic

Calking Compound, Oil and Resin Base
Type (for BUilding Construction) •

, ,

Plumbing FixtUre Setting Compound
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Tube, Copper, Seamless, Water and
Refrigeration (for Use With Solder
Flared- or Compression-Type Fittin(11)

Unions, Brass or Bronze, Threaded
Pipe Connection and Solder-Joint
Tube Connections

Unions, Pipe Steel or Malleabh~ Iroti;
Threaded Connection 150 Lbs. and
250 Lbs.

Valve,Angle, Check, and Globe, Bronze
(125, 150 and 200 Potmd, Threaded End,
Flange Ends, Solder Ends, and Brazed'
End for Land Use)

Valve, Gate, Bronze (125, 150 and 200 .
Pound, Threaded Ends, Flange Ends,
Solder EJJ.d and Brazed Ends, fQr Land
Use)

Valves, Gate, Cast Iron; Threaded and
Flanged (for Land Use)

Flanges, Cast-Iron (Qasses 125 and
250) and Bronze (Qasses 150 and 300)

Hangers an'd Supports, Pipe

Nipples, Pipe, Threaded

Pipes; Red Brass, (Coppel' Alloy No.
230), Seamless Standard Pipe S~ze,
Regular and Extra-Strong .

Pipe Fittings; Brass or Bronze
(Threaded) 125- and 250-Pound

Pipe-Fittings; Cast-Iron (Threaded),
Drainage

Pipe Fittings, Flange Fittings, and
Flanges, Steel and Malleable Iron'
(Threaded and Butt-Welding) 150··
Pound .

H28

WW-U-531D

WW-V-58B

WW-V-54D
& Int. Am-2
(GSA-FSS)

WW-V-5lE
& Int. Am-2
(GSA-FSS)

WW-T-799E

WW-U-5l6B

WW-P-52IF

WW-P-460b
& Am-2

WW-P-49lb

WW-P-35la
& Alll-l

WW-F-406C,

WW-H-171D

WW-N-351C

Test Procedure and Performance Criteria of Materials for Use as
Shower Pans (Appendix D of Minimum Property Standards, 1973)
(Application for copies should be made to the Contracting Officer.)

1.5 American Insurance Association (AlA) Publication.

National Building Code (1976)

Screw-Thread Standards for Federal
Services. Part I (1969); Parts II
& III (1957 reprinted December 1966
with corrections)

1.4 U. S. Department of Housing and Urban Development, Federal Housing Administration(FHA) Publication.

Tanks, Hot-Water Storage

Valves, Relief, Pressure and Tempera
ture (For Hot Water Supply Systems)

1.3 U.S. Department of Commerce, National Bureau of Standards (NBS) Handbook.

1.2 Military Specifications (MiL Spec.).

MIL-T-12295D

MIL-V-13612C
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1.6 American National Stangat:ds Institute, Inc. (ANSn Standards.

1.1 0 Cast Iron Soil Pipe Institute (CISPI) Standards.

301-72 Hubless Cast Iron Sanitary System: With No-Hub Pipe and Fittings

Pamphlet No.. 100 Installation$uggestions for No-Hub Pipe and Fittings

Making Buildings and Facilities
Accessible to, and Usable by, the
Physically. Handicapped

Floor Drains

Water Hammer Arreters

National Plumbing Code

Pressure Vessels, Division 1 (1974;
Addenda: Summer & Winter 1974; Summer
& Winter 1975; Summer 1976)

Welding and Brazing Qualification
Addenda: Summer & Winter 1974;
Summer & Winter 1975; Summer 1976)

Backtlow Prevention Devices - Reduced
Pressure Principle and Double Check
Valve Types

A117. 1, 1961 (R 1974)

Al12.2l.l-l968(R 1974)

Al12.26.l-l969(R 1975)

B16.l8-l972

Z124.i-1967

B16.22-1973

B16.23-1969
& B16.23a-1973

B16.26-l975

A 74-75

B62-74

A 12(}73

B 88-76

B 306-76

C 564-70

A40.8-l955

Boiler and Pressure Vessel Code & Interpretations:

Section VIII

C506-69

Section IX

Cast Bronze Solder Joint Pressure
Fittings ...

Wrought Copper and Bronze Solder~Joint
Pressure Fittings

Cast Bronze Solder Joint Drainage
Fittings - DWV

Cast Copper Alloy Fittings for Flared
Copper Tubes

Gel-coated. Glass-fiber Reinforced
Polyester Resin Shower Receptor
and Shower Stall Units

1.7 American Society for Testing and Materials (ASTM) Specifications.

Cast Iron Soil Pipe and Fittings

Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless
Steel Pipe for Ordinary Uses

Composition Bronze or Ounce Metal
Castings

Seamless Copper Water Tube

Copper Drainage Tube (DWV)

Rubber Gaskets for Cast Iron Soil
Pipe and Fittings

1.8 American Society of Mechanical Engineers (ASME) Publications.

1.9 American Water Works Association (AWWA) Standard.
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2.5 Cutting and Repairing. The work ,shall be carefully laid out in advance, and unnecessary cutting o~
construction shall be avoided. Pamage to buildings, piping, wiring, or equipment as a result of cutting for installatio~
shall be repaired by mechanics skilled in the trade involved. '

2. GENERAL. The general arrangement of the plumbing shall be as indicated. Detailed drawings of proposed
departures due to act~al field conditions or other causes shall be submitted tothe Contracting Officer for approval.
The Contractor shall carefully examine the drawin~ and shall provide for the proper fitting of materials and
equipment in each building, as indicated, without substantial alteration. Material and equipment shall be suitable for
the pressures and. temperatures encountered. Installation shall be as required by ASME A40.8, National Plumbing
Code or the National StandardPlumbing Code (NAPHCC) and as specified herein.

2.1 Utilities. Water and drainage piping shall be extended 5 feet outside the building, unless otherwise indicated,
where the piping shall be connected to the exterior service lines or capped or plugged if the exterior service is not in
place. Sewer and water pipes shall be laid in separate trenches, except when otherwise shown. Utilities shall be
installed below the frostline. If the trenches are closed or the pipes are otherwise covered before being connected to
the service lines, the, location of the end of each plumbing utility shall be marked with a stake or other acceptable
means.

Water Halmmer Arresters (1974)PDl-WH 201

2.2 Cross Connections and Interconnections. No plumbing fixture, device, equipment, or pipe connection shall
be installed that will provide a cross connection or interconnection between a potable water supply and any source
of nonpotable water, such as a drainage system, a soil or waste pipe, ora boiler or cooling tower where the water
may be chemically treated.

2.3 Connections to Equipment and Fixtures. The Contractor shall provide all necessary material and labor to:
connect to the plumbing system all fixtures and equipment having plumbing connections, which are specified in!
other sections of the specifications. Drainage connections shall be trapped. The supply line to each. item of!
equipment or fixture, except faucets, flush valves, or other control valves which are supplied with an integral stop,!
shall be equipped with a cutoff valve to enable isolation of the item for repair and maintenaI).ce without interfering!
with operation of other equipment or fixtures. Supply piping to all fixtures, shower heads, and flush valves shall be!
anchored to prevent movement. '.,

2.4 Drawings. Because of the small scale of the drawings, it is not possible to indicate all offsets, fittings, andl
accessories that maY be required. The Contractor shall carefully investigate the structural and finish conditions!
affecting all his work and shall arrange such work accordingly, furnishing required fittings, traps, valves, and!
accessories to meet such conditions. ..

1.11 National Association of Plumbing-Heating-Cooling Confractors(NAPHCC) Standard:

National StandatdPlumbing Code - 1975

1.12 National Fire Protection Associlition (NFPA) Standards.

1.13 International Association of Plumbing and Mechanical Officials, L.A., California, 90032.

1.14 Uniform Mechanical Code (UMC);

1.15 Uniform Plumbing Code (U.P.C.);

1.16 City of Scottsdale Bldg. Codes.

1.17 Plumbing and Drainage Institute (PDl) Standard.

,

2.6 Protection to Fix tures, Materials, and Equipment. Pipe openings shall be closed with caps or plugs during
installation. Fixtures and equipment shall be tightly covered and protected against dirt, water, and chemical ot
mechanical injury. Upon completion of all work, the fixtures,materials, and equipment shall be thoroughly c1eanedj
adjusted, and operated. Belts, pulleys, chains, gears, couplings, projectingsetscrews, keys, and other rotating pa~
located so that any person may come in close proximity thereto, shall be fully enclosed or properly guarded. ' .

3. MATERIALS, FIXTURES, AND. EQUIPMENT shall conform to the respective publications and requirement,
specified below. Fixtures and equipment shall be the products of manufacturers regularly engaged in th~
manufacture of such products. Fixtures and equipment differing in minor respects from that specified may b~
proposed, provided such differences· are clearly indicated on data submitted for approval. If the Contracting Officer
judges the product to be equal to or better than that specified, the product will be considered; and'if based on ~
teChnical evaluation, the Contracting Officer judges the difference to be minor, he may approve the use of th¢
product. . .

3.1 Bituminous Cement. Fed. Spec. SS-C-1S3, Type i with asphalt saturated felts and Type llwith coal-tar-pitclt
felts.
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Other Properties
Specific Gravity 1.29
Xylene Solvent Weldable

3.2 Calking.

3.2.1 Compound. , i Fed. Spec. TT-C-S9&, l'YPi}L. : " ', .. '. . ,\ ..- '.... ~'. , ' '

Non-burning.

8lbs.

1690 psi
530 percent
445 psi

ASTM D 568
Flammability

ASTM D 1004
Tear Strength

3.6;2 . Nonplasticized chlorinated polyethylene shower pan material shall consist of a plastic waterproofing
membrane in sheet form which can be shaped into a shower pan. The material shall be 0.040 inch minimum
thickness of nonplasticized chlorinated polyethylene. The material shall have the following properties and meet the
typical values for the listed ASTM Test Methods. .

ASTM D412
Ultimate Tensile Strength
Ultimate Elongation
100 Percent Modulus

3.5.5 Fittings for Brass or Copper Pipe. Fed. Spec. WW-P-460, Class A or B.

3.5.6 Fittings for Copper. Wrought copper and bronze solder-joint pressure fittings shall conform to ANSI
B16.22. Cast bronze solder-joint pressure fittings shall conform to ANSI B16.18. Flared brass fittings shall conform
to ANSI B16.26 and ASTM B 62.

3.5.7 Malleable-Iron Fittings. Fed. Spec. WW-P-521, Type I, except that Type nshall be used where connected
to zinc-coated piping.

3.7 Pipe and Tubing.

3.7.1 Brass Pipe. Fed. Spec. \yW-P-351, <;:lass I.

3.7.2 Cast Iron Pressure Pipe. Fed. Spec. WW-P-421, Class 150.

3.6.1 Laminated aSphalt paper and plastic material for shower pans shall consist of eight plies of kraft paper
bonded by six layers of asphalt and one layer of polyethylene and reinforced with three layers of fiberglass yarns,
tri-directional, faced with polyethylene, and having a total weight of not Ie&'! than 0.40 pounds per square foot.
Kraft paper for showet pans shall consist of eight plies conforming to Fed. Spec. UlJ-B-790, Type I, OradeA, Style
4.

3,5.8 Nipples. Fed. Spec. WW-N-351, same material as pipe system where used.

3.5.9 Unions. Fed. Spec. WW-U-516, WW-U-531, or WW-F-406, as applicable, and where used in connection with
tubing modified therefor.

3.6 Nonmetallic Shower Pans. Materials for nonmetallic shower pans shall comply with the tests established by
the FHA Publication No. 4900.1, Appendix D, article entitled "Test Procedure and Performance 'Criteria of
Materials for Use as Shower Pans."

. .

3.2;2 Lead. Fed. Spec. 00:C-40, type L

3.3 Copper. Fed. Spec. QQ-C-576, sheet form, light cold-rolled temper.

3.4 Felt for Shower Pans. ASTM :b :226, IS-pound type.

3.5 Fittings.

3.5.1 Cast Iron Pressure Fittings. ANSIA2l.10.

3.5.2 Cast Iron Soil-Pipe Fittings. ASTM A 74.

3.5.3 Cast IronThreaded Fittings. Fed. Spec. WW-P-501, Type I, Class 125 or 250.

3.5.4 Drainage Fittings. Fed. Spec. WW,,;P-491, Type I or II. Cast bronze solder-joint drainage fittings ANSI
B16.23.



3.7.3 Cast Iron Soil Pipe. ASTM A 74, as modified below.

3.7.4 Copper Tubing and Tube, DWV. Copper tubing for water piping shall conform to ASTM B' 88, type a$
specified below. Copper drainage-waste and vent tube, DWV, shall conform to ASTM B306.

3.7.5 Steel Pipe. ASTM A 120, Schedule 40.

3.7.6 Pipe Hangers and Supports. Fed; Spec. WW-H-17l, types as specified.

3.8 Plumbing Drains. Fed. Spec. WW-P-541, without chair carriers. Polyethylene floor drains with clampin$
device, ASTM D 1248.

3.9 Plumbing Fixture Setting Compound. Fed. Spec. TT-P-1536, Type II.

3.10 Roofing Asphalt for Shower Pans.

3.10.1 Hot-Applied Asphalt for Coating Laminated Asphalt Kraft Paper for Shower Pans. Fed. Spec. SS-A-666,
Type V.

3.10.2 Cold-Applied Asphalt for Coating Laminated Asphalt Kraft Paper for Shower Pans. Fed. Spec. SS-C-153i
Type I.

3.11 Sheet Lead. Fed. Spec. QQ-L-201, Grade B.

3.12 Solder. Fed. Spec. QQ-S-571, composition Sn50.

3.13 Twisted-Jute Packing. Fed. Spec. HH-P-117, Type I, dry, for calking Type I cast iron water pipe; Type II;
tarred, or as specified below, for calking cast iron soil pipe.

3.14 Tape.

3.14.1 For Threaded Pipe Joints. Mil. Spec. MIL-T-27730.

3.14.2 For Pipe-Joint Coating. Fed. Spec. L-T-75, Type II; Fed. Spec. L-T-15l2; or Fed. Spec. HH-T-30,as
specified below.

3.15 Valves.

3.15.1 Angle, Check, and Globe Valves. Fed. Spec.WW-V-51, Class A or B, type as suitable for the applicatiollj
and where used in connection with tubing, modified therefor.

3.15.2 Gate Valves. Fed. Spec. WW-V-54, Type I, II, or III, Class A or B, or Fed. Spec. WW-V-58, Type I or II;
Class 1 or 2, as applicable; and where used in connection with tubing, modified therefor. .

4. APPROVAL OF MATERIALS, FIXTURES, AND EQUIPMENT. Before starting installation, the Contractor
shall submit to the Contracting Officer for approval, in accordance with the SPECIAL PROVISIONS, layout
drawings and lists of materials, fixtures, and equipment to be incorporated in the work. The layout drawings ,shalt
consist of plans drawn to scale, with elevations and sections to show clearly the location and size of major items of
equipment and large piping, and clearances for maintenance withdrawal of removal cOIllPonents. If departures from
the contract drawings are deemed necessary by the Contractor, details of such departures, including changes iq
related portions of the project and the reasonstherefor, shall be submitted with the drawings. Where such departureS
require piping or equipment to be supported otherwise than shown, the details submitted shall include loadings an4
tYpe and kinds of frames, brackets, stachions, or other supports necessary. Approved departures shall be made at nd
additional cost to the Government. The lists of materials and equipment shall be supported by sufficient descriptive
material, such as catalogs, cuts, diagrams, and other data published by the manufacturer, as well as evidence ot
compliance with safety and performance standards, to demonstrate conformance to the specification requirement}
catalog numbers alone will not be acceptable. The data shall include the name and address of the nearest service anet
maintenance organization that regularly stocks repair parts. One copy of the layout drawings and ofeach list will be
returned, marked to indicate approval.

5. ELECTRICAL WORK. Electric motor-driven equipment specified herein shall be provided complete witll
motor. Electrical equipment and wiring shall conform to section: ELECTRICAL WORK, INTERIOR. Electric~

characteristics shall be as indicated. Manual or automatic control and protective or signal devices required fot
operation herein specified and any Wiring required but not shown on the electrical drawings shall be provided ~

complete electricl-connection diagram for each piece of mechanical equipment having more than one automatic 0*
manual electrical-control device shall be submitted for approval.

6. EXCAVATlNG, TRENCHING, AND BACKFILLING is specified in section : EXCAVATION, FILLING, AND
BACKFILLING FOR BUILDINGS. .
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7. SOIL, WASTE, DRAIN, AND VENT PIPING. Underground soil, waSte, and drain pipe and fittin&S shall be
service weight hub-type cast iron except that hubless cast iron pipe may ,pe iJ:lstalled jn locations where piping can be
removed and replaced. Hubless caSt iron pipe shall not bec installed under concrete floor slabs on grade and concrete
baSement floors. Stainless steeI.clamps for hjJQless cast iron pipe installed, underground shall be coated and wrapped
as specified below for water piping except the coating maybe field applied. CaSt iron pipe and fittings installed under
slab on grade shall be coated and wrapped as specified below for water pipjng except that coating may be field
applied. Aboveground soil, waste,drain, and vent piping, incljJding interior dO\VIlspojJts, shall be galvanized steel,
service weight caSt iron soil pipe with or without hubs, or copper tubes DWV., Cast iron soil pipe and fittings without
hubs shall conform to the Cast Iron Soil Pipe Institute Standard 301. Fittings for aboveground pipe shall be cast iron
of the drainage pattern and shall be compatible with the pipe material except where adapters are required for
interconriection of different pipe materials. Fittings on dry vents shall be regular-pattern type. '

7.1 Installation.

7.1.1 Drainage and Vent Pipes. Main vertical soil and waSte stacks shall be extended full size to the rootline and
above as vents, except where otherwise specifically indicated. Where practicable, two or more vent pipes shall be
connected and extended as one pipe through the roof. Vent pipes in roof spaces shall be run as close as possible to
the under side of the roof without forming traps in pipes, using fittings as required. Vertical vent pipes may be
connected into one main vent riser above vented fixtures. Cast iron soil pipe hubs inside buildings shall be extended
6 inches above the lowest floor where the floor is supported on the ground, and 6 inches aboveground where the
lowest floor is self-supporting. Horizontal waste lines shall be sloped to drain at l/4-inch/ft unless otherwise
indicated or approved.

7.1.2 Fittings. Changes in pipe size on soil, waste, and drain lines shall be made with reducing fittings. Changes in
direction shall be made by the use of fittings.

7.1.3 Union Connections. Slip joints will be permitted only in trap seals; on the inlet side of the traps; and on
"P" trap assemblies consisting of an adjustable "P" trap and waste tubing to wall with escutcheons as specified
hereinafter. Tucker or hub drainage fittings shall be used to make union connections wherever practicable., Use of
bushings will not be permitted.

7.2 Joints. Installation of pipe and fittings shall be made in accordance with the manufacturers'
recommendations. Mitering of joints for elbows and notching of straight runs of pipe for tees will not be permitted.
Threaded joints shall have American National taper pipe threads conforming to NB S Handbook H28, with graphite
or inert filler and oil, with an approved graphite compound, or with polytetrafluoroethylene tape applied to the
male threads only.

7.2.1 Cast Iron Soil Pipe. Joints in hub-type cast iron soil pipe and fittings shall be firmly packed with either
tarred twisted jute or a preservative-treated twisted jute covered with a braided-yarn jacket to provide a uniform
rope-like strand and calked with lead at least one inch deep. Joints in cast iron soil pipe and fittings using a
double-seal, compression-type molded neoprene gasket shall be provided with a modified hub as required to provide
a positive seal. Joints in caSt iron soil pipe and fittings without hubs shall be made· using a mechanical
compression~type coupling consisting of a noeprene collar, stainless steel band with transverse corrugations and two
stainless steel clamps with stainless steel setscrews all assembled to provide a positive seal, and shall conform to
Pamphlet 100 of the Cast Iron Soil Pipe Institute.

7.2.2 Copper Tube DWV. Joints for tubing shall be made with solder-type fittings. Tube shall be cut square with
burs removed. Outside of tube where engaged in the fitting and inside of the fitting in contact with the tube shall be
cleaned with an abrasive material before sweating. Care shall be taken to prevent annealing of tube and fittings when
making connections. Joints shall be made with a noncorrosive paste flux and solid-string or wire solder. Core solder
will not be permitted Joints 2-1/2 inches and larger shall be made with heat applied uniformlY around the entire
circumference of the tube and fittings by a multiflame torch.

8. PIPE CLEANOUTS shall be the same size as the pipe except that cleanout plugs larger than 4 inches will not be
required. A cleanout installed in connection with cast iron soil pipe shall consist of a long-sweep 1/4 bend or one or
two 1/8 bends extended to the place shown. An extra-heavy cast brass or cast iron ferrule with countersunk cast
braSS head screw plug shall be calked into the hub of the fitting and shall be flush with the floor. Oeanouts in
connection with other pipe, where indicated, shall be T-pattern, 9Q-degree branch drainage fittings with caSt brass
screw plugs of the same size as the pipe up to and including 4 inches. Oeanout tee branches with screw plug shall be
installed·at the foot of soil and waste stacks, at the foot of interior downspouts, on each connection to building
storm drain where interior downspouts are indicated, and on each building drain outside the building. Oeanout tee
branches may be omitted on stacks in single-story buildings with slab-on-grade construction or where less than 18
inches of crawl space is provided under the floor. Oeanouts on pipe concealed in partitions shall be provided with
chromium-plated bronze, nickel bronze, nickel brass or stainless steel flush type access cover plates. Round access
covers shall be provided and secured to plugs with securing screw. Square access covers may be provided with
matching frames, anchoring lugs and cover screws. Oeanouts in finished walls shall have access covers and frames
installed flush with the finished wall. Cleanouts installed in finished floors subject to foot traffic shall be provided
with a'chrome-);llated caSt brass) nickel brass, or nickel bronze cover secured to the plug or cover frame and set flush
with the finisheo floor. Heads or fastening screws shall not project above the cover surface. .
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9. FLASHINGS. Pipes passing through waterproofing membrane shall be flashed as specified per paragraphPIPEi
SLEEVES, HANGERS, AND FIXTURE-SUPPORTS. A sheet-lead flashing shield shall be provided for drains andl
pipe sleeves with integral clamping devices that penetrate a inembrane. Flashing shield shall bernade from sheetleadi
not lighter than 4-pound, and extend notless than 8 inches from the drain or sleeve in all directions. Flashing,shalll
be inserted into the clamping device and madt:watertight. Lead flashing shields,and roof flanges oflead Quopp,erl
flashing with integral flange, shall be set over membrane in a solid coat of a bituminous cement and strip-tlasned,asi
specified in section: BUILT-UP ROOFING. Pipes passing through pitched roofs shall be flashed using lead or copper!
flashing with an adjustable integral flange of adequate Size to extend not less than 8 inches from the pipeinalJ.:
directions and lapped into the roofing to provide a watertight seal.

10. TRAPS. Each fixture and' piece of equipment requiring connections to the drainage system,shallbei
equipped with a trap. Each trap shall be placed as near the fixture as possible, and no fixture. shall be!
double-trapped. Traps installed on cast iron soil pipe shall be cast iron. Traps installed on steel pipe or copper tube:
shall be recess-drainage pattern, or brass-tube type as specified below. .

11. SHOWER PANS.

11.1 General. Shower pans to be constructed from nonmetallic material conforming to the material requirements!
above specified. The floor of each individual shower, the shower-area portion of combination shower and dryin~
room, and the combined shower and drying room not sep,.arated by curbing or partition shall be made watertigh~

with a shower pan fabricated in place. The shower pan material shall be cut to Size and shape ofthe areaindicated,i
in one piece to the maximum extent practicable,. allowing not less than 6 inches for turnup. on walls or partitions,;
and shall be folded over the curb with an approximate return of 1/4 curb height. The upstands shall be placed!
behind walls or partition finish. Subflooring shall .be smooth and clean with nailheads driven flush with surface an~
shall be sloped to drain. Shower pans shall be clamped to drain as specified below. After.installation of the pan an~
the finished floor, the drain shall be temporarily plugged below the weep holes. The floor area shall be flooded Wit~
water to a minimum depth of one inch and held for a 24-hour period. Any drop in the water level during the test~

except for evaporation, shall be reason fOr rejection, repair and retest.

11.2 Laminated Asphalt, Kraft Paper and Plastic Material for Shower Pans. Separated pieces of laminateQ
material shall be lapped not less than 6 inches and mopped in with hot applied roofing asphalt. Joints shallbt:!
covered with a l2-inch wide strip of the laminated material and mopped on both sides with hot applied roofing
asphalt. Hot applied roofing asphalt shall be applied at not less than 30 pounds per 100 square feet ofsurface. Cold,
applied bituminous plastic cement may be used as option to hot applied roofing asphalt and shall be applied i~
accordance With manufacturer's recommendations. Corners oflaminated material shall be pressed flat and sequred tq
wall partition by a suitable fastener positioned in the top inch of the laminated asphalt-paper material.

11.3 Nonplasticized Chlorinated Polyethylene Shower Pan. Nonplasticized chlorinated polyethylene shower pan~
shall be installed by craftsmen trained and experienced in accordance With the manufacturer's installatioJt
instruction. Comers shall be folded against the upstand by making a pig ear fold. Hot air gun or heat lamp shall b~
used in making comer folds. Nail or staple each pig ear corner fold 1/2 inch from the upper edge to hold it in placej
Nails shall be galvanized large head roofing nails. On metal framing or studs, approved duct tape shall be used to
secure pig ear fold and membrane. Where no backing is provided between the studs, the membrane slack shall b~
taken up by pleating and stapling or nailing to studding 1/2 inch from upper edge. To adhere the membrane t~
vertical surfaces, the back of the membrane and the surface to which it Will be applied shall be coated With adhesivel
The coated adhesive shall become dry to the touch in about S to 10 minutes after which the membrane shall b¢
pressed into place. Surfaces to be solvent-welded shall be clean. Surfaces to be joined with xylene shall be initially
sprayed and vigorously wiped clean with a clean cotton cloth. A final coating of xylene shall be applied and th4
surfaces joined. Pressure applied by roller or equivalent means shall be used to join surfaces. If ambient or membran~

, temperatures are below 40F, heat the membrane prior to application of xylene and the joint. Heat may be applie4
with hot air gun or heat lamp and precautions shall be taken not to scorch the membrane. Adequate ventilation an4
gloves are required when working with xylene since fumes can cause dizzilless and xylene can cause skin irritations~

Membrane shall be pressed into position on the drain body and cut and fit to match so that membrane. can b¢
properly clamped and provide an effective gasket type seal. On wood subflooring, two layer of IS-pound dry felt
shall be installed prior to installation of shower pan to assure a smooth surface for installation.

12. FOUNDATION DRAINAGE is specified in section: EXCAVATION, FILLING, AND BACKFILLING FOa
BUILDINGS. .

13. DRAINS AND BACKWATER VALVES. Shower, floor, and area drains shall be as specified below and the
service duty shall be as shown. The size of the drains shall be determined by the branch sizes indicated. Drains an~
backwater valves installed in connection with waterproofed floors or shower pans shall be equipped wjth bolted-typ~
clamping devices and shall be installed as specified in section: BITUMINOUS WATERPROOFING. .

13.1 Drains.

13.1.1 Floor and shower drains shall generally consist of a body, integral seepage pan and adjustable perforated ot
slotted strainer consisting of grate and threaded collar. Drains shall be of double drainage pattern suitable fo~

embedding in the floor construction. The seepage pan shall have weep holes or channels which will provide drainag~
from the pan to the drainpipe. The strainer shall be adjustable to varying floor thickne~es. A suitableclam,piD$
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14. WATER PIPE, FITTINGS, AND CONNECTIONS.

. 13.1.2 Sight drains shall generally consist of body, integral seepage pan and adjustable strainer with perforated or
slotted grate and funnel extension The strainer shall have a threaded collar which will permit adjustment to varying
floor. thicknesses. Drains shall be of double drainage· pattern suitable for embedding in the floorcoristruction. A
suitable clamping device for attaching flashing or waterproofing membrane to the seepage pan without damaging the
flashing or waterproofing membrane shall be provided when required. Drains shall have a heavy cast iron body and
seepage pan and chromium plated bronze, nickel bronze or nickel brass strainer and funnel combination Drains shall
be provided with threaded or calked connection and provided with separate cast iron "P" trap unless otherwise
indicated. Drains shall be of circular pattern unless otherwise indicated. Drains will be installed so that the indirect
waste will terminate 2 inches above the flood rim of the funnel to provide an acceptable air gap. The funnel shall be
securely mounted over an opening in the center of the strainer. Minimum dimensions shall be as follows:

36 square inches
3 3/4 inches
2 inches
4 inches

Area of strainer and collar
Height of funnel
Diameter of lower portion of funnel
Diameter of top portion of funnel

13.1.3 Floor sink shall be of circUlar or square pattern with lUnch nominal overall width or diameter and lO-inch
nominal overall depth. Floor sink shall be acid-resiStant enamel interior with cast iron bodY,and aluminum sediment
bucket. The calk outlet pipe size shall be as indicated or the same size as connecting pipe. Provide cast iron
perforated grate.

13.2 Backwater Valves. Valves shall be separate either from floor drains or a combination floor-drain, P-trap, and
backwater valve, as shown. Valvesshall have cast iron bodies with cleanouts of sufficient size to permit removal of
interior parts. Valves shall be of the flat-type, hinged or pivoted, with revolving disks. Hinge pivots, disks, and seats
shall be nonferrous metal. Normal position of. the disks shall be slightly open. Cleanouts shall be extended to
finished floor and fitted with threaded countersunk plugs.

14.1 Water Pipe. Water-service pipe to the structure and cold-water piping underground within the structure shall
be cast iron·· pressure pipe, galvanized steel, or Type K copper tubing. Water-service pipe shall extend from
approximately 6 inches above the lower floor or inside the structure wall to a point not less than 5 feet outside the
structure into undisturbed soil Cast iron water-service pipe inside the structure shall terminate with a flange adapter.
Cold-water pipe aboveground and inside the structure shall be galvanized steel, Type L copper tubing, or
iron-pipe-size brass pipe.· Domestic hot-water piping aboveground shall be Type L copper tubing, or iron-pipe-size
brass pipe. Domestic hot-water piping underground within the structure shall be Type Kcopper tubing. Exposed
cold- and hot-water supply piping shall be chrome-plated brass pipe to the shutoff or stop valve of each fixture.
Piping connection from the shutoff or stoP valve to the fixture shall be as specified below.

14.2 Fittings. Fittings for cast iron pressure pipe shall be cast iron pressure fittings. Fittings for Type K copper
tubing shall be flared brass or solder-type bronze or wrought copper. Fittings for Type L copper tubing shall be
solder-type bronze or wrought copper. Fittings for chrome-plated tubing shall be chrome-plated brass. Fittings for
galvanized steel pipe shall be galvanized malleable iron' Fittings for brass pipe shall be brass.

14.3 Installation. A gate valve and drain on the service line shall be installed inside the building as close to the
floor or wall as possible. Service piping shall be installed below the frostline. The piping shall be extended to all
fixtures, outlets, and equipment from the gate valve. The hot-water and cold-water piping system shall be installed so
as to be drained. . .

14.3.1 Piping shall be installed as indicated. Pipe shall be cut accurately to measurements established at the
building by the Contractor and shall be worked into place without springing or forcing. Careshftll be taken not to
weaken structurill portions of the building. Aboveground piping shall be run parallel with the lines of the building

device for attachingtlaShing or wa,terproofing membrane to the seepage pan without damaging the flashing or
waterproofing' membianeshaIlbe provided when required. Cast iron floor drains shall be mstalled in all locations
except in 10cati()1ls where metallic waterproofing membrane is installed. Where metallic shower pan membrane is

.installed, poly~thylene.drain·with· corrosion-resistant screws for securing the clamping device shall be provided. Cast
iron floor diainsshall have a h~avycast iron body and seepage pan and a chromium-plated bronze,nickel bronze or
nickel brai>sstrainer. In lieubfacalked joint between the drain outlet and waSte pipe, a nioprene rubber gasket
conforming to ASTMC 564 may be installed proVided that the drain is specifically designed for the rubber gasket
compression type joint. Certified independent laboratory tests indicating that the rubber gasket compression joint
will not leak when tested with not less than 5 feet head of water for not less than one hour shall be provided. The
p1bber gasket joint shall be installed as recommended by the drain manufacturer. Drains shall be provided with
threaded'orcalked connections. Polyethylene drain shall have adapter fitting which will adapt drain to waste piping.
Polyethylene floor drains shall be constructed of polyethylene conforming to ASTM D 1248. Drains shall be
provided with separate cast iron"P" trap unless otherwise. indicated. Drains shall have circular body, seepage pan,
and strainer, unless otherwise indicated. Cast iron floor and shower drains shall·conform to ANSI Al12.21.1, Fig.
3.3. .



unless otherwise indicated. Branch pipes from service lines may be taken front toP,. pottom,or side Of main, usingi
such crossover fittings as may be required by structural .or installationcondftions.S~pplY pipes,valves, and fittings!
shall be kept a sufficient distance from other work and other services to. permit not less than 1/2 inch betweeni
finished covering and other work and not less than 1/2 inch between finished covering On thediffereri.tservices. NQ
water pipe shall be buried in floors unless specifically indicated or approved. Changes in pipe sizesshallbemade with!
reducing fittings. Use of bushings will not be permitted. Change in direction shalibemade with fittingsexcept,that!
bending of pipe 4 inches and smaller will be permitted, provided a .pipe bender is used and Wide sweep bends are!
formed. The centerline ·.radius of bends shall be not less than 6 diameters. of the pipe. Bent pipe showing kinks,:
wrinkles, flatteningorothel'-mallQrmations will not be accepted. . .. . .

,>-.;,;....""~

14.3.2 Pipe drains indicated shall consist of 1/2-inch globe valves with renewable disks and 3f4-inchhose nipples.,
Provide 1/2-inch brass plugs or caps at all other loW points. Disconnection of the supply piping~t the fixtiue is all!
acceptable drain.

14.3.3 Allowance shall be made throughout for expansion and contraction of pipe. Branch connections from risers!
shall be made with ample swing or offset to avoid undue strain on fittings or short-pipe lengths. Horizontal runs o~
pipe over 50 feet in length shall be anchored to the wall or the supporting construction about midway .on th,e run t~

force expansion,evenly divided, toward the ends. Sufficient flexibility shall be provided on all b1;'anc::hrunouts froml
mains to risers to provide for expansion and contraction of piping. Hexibility shall be provided by installing one o~
more turns in theJine so that piping will spring enough to allow for expansion without straining.

14.3.4 Commercial-type water hammer arresters shall be provided on hot and cold water supplies and shall b~
located as close as practicable to each faucet control valve or flush valve, except lawn faucets,wall hydrants, and!
hose faucets unless otherwise indicated. Water hammer arresters shall be accessible. Commercial-type water hamme~
arresters shall be tested in accordance with PDI-WH 201 or ANSI Al 12.26.1. Water hammer arresters shall be sized
and located in accordance with ANSI Al12.26.J and installed as recommended by the manufacturer.

14.4 Joints. Connections between ferrous and nonferrous metallic pipe installed underground and connections t~
water heaters shall bee made with dielectric unions or flanges specified below. Installation of pipe and fittings shal~.
be made in accordance with the manufacturers' recommendations. Mitering of joints for elbows and notching o~
straight runs of pipe for tees will not be permitted. Threade~jointsshall have American National taper pipe thread~

conforming to NBS Handbook H28 with graphite or inert filler and oil, with an approved graphite compound, o~
with polytetrafluoroethylene tape applied to the male threads only. Unions shall be provided where required fOI1
disconnec.tion.

14.4.1 Lead joints for Type I pipe shall be made. by centering the spigot within the bell and packing the jointwithl
closely compacted jute packing material so as to leave a 2-inch depth for the lead. The materials shall be handled!
with care to prevent contamination, shall be dry when placed in the joint, and shall be free of oil, tar,and grease.!
Each joint shall be made in one continuous pouring from the ladle. Joints shall be poured full, then thOrollghlyj
calked at least three times around with calking tools of proper width. Joint material fOr Type II and Type IIIpipei
shall be as specified in Fed. Spec. WW-P-421.

14.4.2 Hared or sweated tubing shall be cut square, and burs shall be removed. Hared joints shall be made using
flared fittings. Joints in copper tubing shall be made as specified in paragraph SOIL, WASTE, DRAIN, AND VENT
PIPING.

14.5 Protective Coatings for Pipe and Fittings. The exterior surfaces of metallic pipe and fittings, except copper,
that are installed underground shall be thoroughly cleaned of foreign matter by wire brushing and solvent cleaning.:
Using primer and tape conforming to Fed. Spec. L-T-75, Type II or tape conforming to Fed. Spec. L-T-1512 andl
primer as Ulcommended by the tape manufacturer, the pipe shall be primed and immediately wrapped with the tap~

applied with a 50 percent overlap. Joints and fittings shall be covered with the same primer and tape, or shall b~
primed and handwrapped with primer and hot-applied preformed coal tar tape conforming to Fed. Spec. HH-T-30.;
Joints and fittings shall be coated and wrapped after piping has been tested. Pipe shall be coated and wrapped during
installation. Piping system shall be tested as specified below. .

15. VALVES shall be provided on supplies to equipment or fixtures if not specified in paragraph TYPES OF!
FIXTURES AND FIXTURE TRIMMINGS. Valves in connection with runouts,risers, branches, and mains,shall be in!
accordance with these specifications and installed where indicated. All valves shall be.gate valves unless otherwise:
specified or indicated. Valves up to and including 3 inches shall be bronze with threaded ends for pipe and:
sweat-type connections for tubing.

16. UNIONS AND FLANGES. Unions on ferrous pipe 2 inches in diameter and smaller shall be malleable iron ~
accordance with Fed. Spec. WW-U-531 , Type B, zinc-coated. Uni(ms on tubing 2 inches in diameter and smaller shall!
be composition B, conforming to Fed. Spec. WW-U-5l6. Hanged connections on water piping 2-1/2 inches in!
diameter and larger shall conform to Fed. Spec. WW-F-406, and shall be bronze, ISO-pound class on copper tubin~
and 12S-pound class on ferrous pipe. Gaskets for flanges shall be fiber, plastic, or other synthetic material suitable!
for water service. Unions and flanges shall not be concealed in walls, ceUings, or partitions. The dielectric unions!
shall meet the dimensional requirements and tensile strength of pipe unions in accordance with Fed. Spec.:
WW-U-531. The dielectric unions or flanges shall be suitable for the required operating pressures and temperature:
conditions. The dielectric unions shall have metal connections on both ends of union. The ends of the unions shalll a
be threaqed or soldered to match adjacent piping. The metal parts of the dielectric union or flange shall be separatedi •
to prevent current flow between the dissimilar metals. .
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17. WALL HYDRANTS AND LAWN FAUCETS ,shalLbe installed. 011 walls ,at points indicated, 24 inches above
finished grade, at a uniform level on the same face of the building where the finished grade permits, and on porches
above the finished floor. : .

17.1 Wall Hydrants. Wall hydrants shall havlla nickel-brass or nickel-bronze wall plate or flange with nozzle and
detachable key handle. A brass or bronze operating rod within a galvanized iron casing shall be of sufficient length to
extend through the wall and place the val~e inside the building so that the portion of hydrant between the outlet
and valve is self-draining. A brass or bronze valve with coupling and union elbow having metal-to-metal seat shall be
provided. Valve rod and seat washer shall be removable through the face of the hydrant. The hydrant shall have a
3/4-inch exposed hose thread on spout and 3/4-inch male pipe thread on inlet.

17.2 Lawn Faucets. Lawn faucets shall be brass with either straight or angle body and shall be of the
compression type. Body flange shall be provided with internal pipe thread to suit 1/2- or 3/4-inch pipe as required.
BOdy shall be suitable for wrench grip; Faucet spout shall have 3/4-inch exposeq hOsll threads.,Metal wheel handle
shall be securely ·aftachedto stem. .

18. VACUUM BREAKERS ORBACKFLOW PREVENTERS FOR FAUCETS AND FIXTURES shall be tested
and approved' in coriformaricewith ANSI A112.1.1. They shall be installed as required by ASME A40.8. Vacuum
breakers and back flow preventers shall have brass or bronze bodY with bronze or corrosion resisting steel parts and
suitable diskS. The breakers or preveriters shall be suitable for hot or cold water service as required.

19. TYPES OF FIXTURES AND FIXTURE TRIMMINGS specified herein shall be furnished and installed
complete ,with all trimmings and fittings, unless otherwise specified under the item. The item numbers correspond
with the "P" numbers shown at the plumbing fixtures on the drawings.

19.1 General Requirements. Plumbing fixtures shall conform to Table 1, PLUMBING FIXTURE SCHEDULE,
and Fed. Spec. WW-P-54 1, unless otherwise indicated. Fixtures and trimmings not covered by Fed. Spec. WW-P-541
shall be considered special, but shall be of equal quality and material. Generally, all fixtures except water closets and
urinals shall have the water supply above the rim. Fixtures with the supply discharge below the rim shall be equipped
with backflow preventers. Angle stops; straight stops; stops integral with the faucets; or concealed type of
lock-shield, loose-key pattern stops for supplies shall be furnished and installed with fixtures. Piping connections
from the shutoff or stop valve to the fixture shall be chrome-plated brass pipe or chrome-plated copper tubing.
Exposed traps and supply pipes for all fixtures and equipment shall be connected to the rough piping systems at the
wall, unless otherwise specified under the item. Floor and wall escutcheons shall be as specified above. Exposed
fixture trimmings and fittings s4all be chromium-plated, chromium-nickel-plated, or nickel-plated brass with
polish.ed, bright surfaces. Plumbing fixtures and accessories shall be installed within the spaces shown. The
Contractor shall submit drawings for approval indicating the fixture dimensions and overall clearance around fixture
and accessories to assure a suitable installation. Internal parts of flush valves, pop-up stopper of lavatory waste drains
may be acetal resin, fluorocarbon, nylon, acrylonitrile-butadiene-styrene (ABS) or other suitable plastic material
provided that the plastic material has provided satisfactory service under actual commercial or industrial operating
conditions for a period of 2 years. Plastic in content with hot water shall be suitable for 180 degrees F. water
temperature.

19.2 Fixture Connections. Where space conditions will not permit standard fittings in conjunction with the cast
iron floor flange, special short-radius fittings shall be provided. Connections between earthenware fixtures and
flanges on soil pipe shall be made absolutely gastight and watertight with a closet-setting compound or with a
neoprene gasket and seal. Use of natural-rubber gaskets or putty will not be permitted for these connections. Bolts
shall be not less than 1/4-inch diameter and shall be equipped with chromium-plated nuts and washers. Fixtures with
outlet flanges shall be set the proper distance from floor or wall to make a first-class joint with the closet-setting
compound or gasket and fixture used.

19.3 Flush Valves. Flush valves shall be of the non-hold-open type and concealed. Flush valve operator handles
shallbe installed 39 inches above the floor and be securely anchored to prevent moVement. Stops for water closet
seat shall be concealed behind the wall.

19.4 Traps. Unless otherwise specified herein, traps shallbe copper alloy adjustable tube type with slip joint inlet
and swivel. Trap shall be without a cleanout. TUbe shall be not less than 20 gage copper alloy having wall 0.032 inch
thick within commercial tolerances, except on the outside of bends where the thickness may be reduced slightly in
manufacture by usual commercial methods. Inlet shall have rubber washer and copper alloy nut for slip joint above
the discharge level; swivel joint shall be below the discharge level and be of metal-to-metal, or metal-to-plastic type as
requied for specific application. Nuts shall have flats for wrench grip. Outlet shall have internal pipe thread, except
that when required for specific application, the outlet shall have socket for solder joint connections. The depth of
the water seal shall be not less than 2 inches. The interior diameter shall be not than 1/8-inch over or under the
nominal size. and interior SUrfaces shall be reasonably smooth throughout A copper alloy "P" trap assembly
consisting of an adjustable "P" trap and waste tubing to wall with escutcheon may be provided for lavatories. The
assembly whall be a standard manufactured unit and may havea rubber gasketed swivel joint.

19.5 Height of Fixture Rims Above Floor. Unless otherwise specified herein, height of Fixture Rims above floor
shall be as indicated on the drawing. Paraplegic mounting height shall be as indicated with rims 34. inches above
finished floor. Wall-hung drinking fountains shall be installed with rim 39 inches above floor. Wall-hung service sinks
shall be mounted with rims 28 inches above the floor.
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19.6 Fixtures. Fixtures shall be indicated in Table 1 below.

Fix ture Item
Number Name

P-l

P-4

P-5

P-6

Water
closet
(wall
mounted).

Ausho
meter

Lavatory
(wall
mounted)

Center
set
faucet
pop-up
and
Areator

Concealed
Bypass
mixing
valve
for
shower

Oassification

WW-P-541/ lA
Part A Type II
Part F Type II

WW-P-54l/2A
Part B Type I

WW-P-54l/4A
Part A Type VII

(special)
Part D Type I
Part F Type II

WW-P-54l/4A
Part CType V

(special)
Part E Type I

or II
Part F Type II

WW-P-54lf7B
Part E Type S

(special)

PLUMBINCFIXTURE SCHEDULE

TABLE 1*

(Reference WW-P-54l)

Requirements

Super Secur WareWALBOL Mqdel C8-300 orapproved equal.
Water closet shall be made of cast aluminum alloy
conforming to ASTM B108 alloy 356F. Water Closet shall
be either blowout jet or siphon jet operation with inte-
gral flushing rim seat and rear discllarge. Water closet
shall have either top or rear inlet sP"lld for water
connection. Elongated trapway shall be capable of
passing 2-1/2" solid ball. Water closet shall be
capable of wall mounting. Color of finish coat shall
be white. Chair carrier shall be provided for mounting.

Sloan Valve Model Royal or approved equal.
Ausllometer sllall be concealed mounted with the
oscillatingtypy handle exposed.

Same as P-l except for mounting height.

Super Secur Ware ALUR Model C8-600 or approved equal.
Urinal shall be projecting type and shall be made of
cast aluminum alloy conforming to ASTM BIOS alloy 35.6F.
Urinal shall be either blowout jet or siphon jet
operation with flushing rim and rear discharge. Urinal
shall have ei ther top or rear inlet spud for water
connection. Urinal shall be capable of wall mounting.
Color of finish coat shall be ",hite. Chair carrier
shall be provided for mounting urinal to wall.

Sloan Valve Model Royal or approved equal. Flushometer
shall be concealed mounted with the oscillating type
handle exposed.

Super Secur Ware ALCO Model C8-75 or approved equal.
Lavatory sllall be made of cast aluminum alloy conforming
to ASTM Bl08 alloy 356F.Lavatory shall be straight back
type and have provision for mounting 4" center set
faucet with pop-up waste assembly. Chair carrier shall
be provided for mounting lavatory. Finish coat shall
be white.

T& S Brass and Bronze Works, Inc. Model B-830 or
approved equal. 4" Centerset Lavatory Faucet with
pop-up shall have slow closing hot and cold water
valve with vandal resistant bonnet. Pop-up waste has
1-1/4 inch diameter tail piece. Stop and trap shall be
concel!1ed. Exposed drain shall be insulated to protect
para.plegic.

T & S Brass and Bronze Work S, Inc. Model B-103 5. or
approved equal. 8" center to center concealed bypass
mixing valve with 1/2" IPS female outlet and 1/2" IPS
female union.
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P-7

P-8

Shower
head

Drinking
Fountain
(wall
mounted):

Mop
SelVice
Basin
with
strainer

Setvice
Faucet
assembly

Hose
and
Hose
Bracket

Mop
Hanger

WW-P-541/7B
Part C Type III

(special)

WW-P-54l/6A
TypeIU (special)

WW-P-54l/5A
Part A Type VII
Part C Type I
Part D Type I

WW-P-54l/5A
Part B Type VI

(special)

T & S Brass and Bronze Works, Inc. Model B-1 090 or
approved equal. Shower head, shower head arm, and wall
flange assembly. Shower head shall have capability for
adjusting flow from needle point to full flood. Showet
head to shower. head arm shall have ball joint swivtll
connection· Wall flange shall have 1/2" IPS inlet.

Super Secur Ware SANI-SIP Model CS-800 or approved
equal. Drinking Fountain bowl shall be fabricated/
from aluminum alloy conforming to ASTM B108 alloy .
356. Bubbler shall be chrome-plated and be of
sanitary design incorporating antisquirt angled
orifice and protective mouth-guard hood. Bubbler
shall be vandal proof mounted. Valve shall be
concealed pushbutton, self closing type. Service
cover plate shall have vandal proof fastener design.
Vandal proof mounting bolts shall be supplied by
the manufacturer to wall mount drinking fountain.
Finish coat shall be white. Chair carrier shall be
provided for mounting.

Powers-Fiat Molded-stone Model MSB-2424 or approved
equal. Mop selVice basin shall be molded using ,
matched dies and under heat and pressure,resulting
in a one-piece, homogeneous product. The basin shall
have minimum of 10" high wall with I" wide shoulder.
The basin drain body shall be cast brass, cadirnium
plated complete with cast brass locknut, gaskets, and
washer. A combination dome strainer and lint basket
shall be made of No. 302 16 Ga stainless steel and
be provided with stainless steel screws for installa-
tion The basin shall be provided with Vinyl Bumperguard
on the I" wide shoulder.

Powers-Fiat ModelNo. 83G-AA (Hose Faucet) or approved
equal. The selVice faucet shall be chrome-plated with
vacuum breaker, integral stops, adjustable wall brace,
pailhook and 3/4" hose thread on spout. Body inlet
8" center to center. Center of spout outlet from back
of wall flange distance shall be 7 to 9 inches. Finish '
color shall be white with black accent

Power-Fiat Model No. 832-AA (Hose and Hose Bracket) or
approved equal. The hose shall be 30" long flexible
heavy duty 5/8" inside diameter rubber hose, cloth
reinforced, with 3/4" chrome coupling on one end. Hose
bracket shall be fabricated from 18 gage No. 302 stainless
steel (No.4 finish) with rubber grip to hold hose.

Powers-Fiat Model No. 889-CC (Mop Hanger) or approved
equal. The mop hanger shall be fabricated from 18 gage
No. 302 stainless steel (No. 4 finish) and shall have
three (3) rubber tool grips.
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20. WATER HEATERS.

20.1 Electric Water Heaters. Heaters shall conform to Fed. Spec. W-H~ 196, Type II or IV, Series 1 or Series 2.
The site, capacity, voltage, and combined wattage of heating elements shall be not less than indicated. Wiring shall
be som-ranged-that, when required by thermostats, both heating elements will operate simultaneo'-lsly. Heat traps
shall be metallic. Electric water heaters shall be provided with a vacuum relief valve on the cold water mpply line at
an elevation above the top of the tank.

21. R.ELIEF VALVES. Temperature and pressure-relief valves shall conform to Mil. Spec. MIL-V-136l2. Type I,
Class 1, valves of size and set pressure as applicable, shall be installed when the heat input is less than 200,000 Btu
per hour, and when the storage is less than 120 gallons.· If either or both of the specified conditions are reached or
exceeded, Type II and Type III valves, size and set pressure as applicable, shall be installed. Vacuum-relief valves
shall be installed on each cold-water branch connection to water heaters as· specified above.

22. INSULAnON shall be as specified in section: THERMAL INSULATION FOR MECHANICAL SYSTEMS.

23. PIPE SLEEVES, HANGERS, ANP FIXTURE SUPPORTS shall be furnished and set, and the Contractor shall
be responsible for their proper and permanent location.

23.1 Pipe Sleeves. Pipes passing through concrete or masonry walls or concrete flQors or rQofs shall be provided
with pipe sleeves fitted into place at the time of cQnstruction. Sleeves shall not be required for cast iron SQil pipe
passing thrQugh concrete slab Qn grade except where penetrating a membrane waterprQQf flQQr or fQr supply and
waste pipi.ng through the wall supporting the fixture. The space between the pipe and wall shall be calked with
sealant confQrming to Fed. Spec. TT-C-598. Sleeves shall nQtbe installed in structural members except where
indicated Qr approved. All rectangular and square Qpenings shall be as detailed on the drawing. Each sleeve shall
extend thrQugh its respective wall, flQor, Qr roof, and shall be cut flush with each surface except where clamping
flanges are used. Unless otherwise indicated, sleeves shall be of such size as tQ provide a minimum of 1/4-inch
all-arQund clearance between bare pipe and sleeves Qr between jacket over insulation and sleeves. Sleeves in bearing
walls shall be steel pipe or cast iron pipe. Sleeves fQr membrane waterproof floQrs shall be steel pipe, cast irQn sleeve,
plastic pipe or apprQved pipe. Membrane clamping device shall be provided on pipe sleeves fQr waterprQof flQors.
Sleeves in nonbearing walls, floors, or ceilings may be steel pipe, cast irQn pipe, galvanized sheet metal with lock-type
lQngitudinal seam, or moisture-resistant fiber or plastic. Except as specified belQw, the annular space between pipe
and sleeve or between jacket Qver insulatiQn and sleeve shall be sealed as indicated and specified in section:
CALKING ANP SEALANTS. The annular space between pipe and sleeve Qr betweenjacket Qver insulation and
sleeve will nQt be sealed for interiQr walls or pipe chase areas which are nQt designated as fire rated.

23.1.1 Pipes passing through roof or flQor waterprQQfing membrane shall be installed thrQugh a A-pound lead :
flashing or a l6-ounce copper flashing, each within an integral skirt or flange. Flashings shall be suitably formed, and·
the skirt Qr flange shall extend not less than 8 inches from the pipe and shall set over the rQof or floQr membrane in a
solid coating Qf bituminous cement. The flashing shall extend up the pipe a minimum of 10 inches. For cleanQuts
the flashing shall be turned dQwn into the hub and calked after placing the ferrule. The annular space between the
flashing and the bare pipe or between the flashing and the metal-jacket-covered insulation shall be sealed as
indicated. Flashing for dry vents shall be turned down irtto the pipe to form a waterproof joint. At the Contractor's
optiQn, pipes up to and including 10 inches in diameter passing thrQugh roof Qr floQr waterproQfing membrane may
be installed through a cast irQn sleeve with calking recess, anchor lugs, flashing-clamp device, and pressure ring with
brass bQlts. Flashing shield shall be fitted into the sleeve clamping device.

23.1.2 As an alternate to turning the flashing dQwn into a dry vent pipe Or calking and sealing the annular space.
between the pipe and flashing or metal-jacket-covered insulation and flashing, cQunterflashing may be accomplished'
by utilizing:

(a) A standard rQof cQupling for threaded pipe up to6 inches in diameter.

(b) A tack-welded or banded-metal rain shield around the pipe and sealed as indicated.

23.1.3 Pipes passing through wall waterprQofing membrane shall be sleeved as described abQve. In addition, a
waterproofing clamping flange shall be installed as indicated.

23.2 Pipe Hangers, Inserts, and SuppQrts. Hangers, irtserts, and supports shall confQrm tQ Fed. Spec. WW-H-17l
except as specified below. Inserts shall be Types 18 and 19 and shall be installed in CQrrect locations before the
concrete is poured. Beam clamps shall be Types 20, 21, 22, 23,28,29,30, and 31. A retainer shall be provided with
Type 23. Angle iron or channel clamps shall be Type 20 with a malleable iron heel plate added. For wood
construction, joists shall· be bridged where necessary, using lag screws of the same diameter as hanger rods for hanger
fasteners. Pipe hangers and supports for acid-resisting pipe shall be equal to the hangers and supports specified for
metal pipe, and when recommended by the manufacturer, padding shall be provided to protect the pipe and fittings.
Adapter fittings used to connect acid-resisting pipe or fittings to metal shall be rigidly supported. For piping up to
and including 1-1/4 inch IPS, 3/4-inch-wide, l8-gage-minimum steel strap-type, ring-type or molded thermoplastic
hangers may be used and shall be secured by screw fasteners. Hangers in contact with uninsulated copper tubing or
brass pipe shall be electrolytically coated and shall be sized to suit the outside diameter of the pipe. Hangers for
insulated pipe shall have a diameter large enough to include the insulation. The location of hangers and supports
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24. IDENTIFICAnON SYSTEMS shall be provided as below specified and approved by the Contracting Officer.

shall be coordin~tedwiththe struet~~ai wdrk to assure that the structural members Win supporttbe intended load.
In lieu of separate hangers or SUPpoI;ts,. the <::ontractor s~all submit for approval a detailed drawing of the type of
hanger or support proposed to furpish for hanging and supporting multiple pipes. .

23.2.1 Horizon,tal Pipi~.. Hling~rS, ~d.$upports 'shall. be. mstal,led at intervals spe,eifi~d below,' at loc~tionsnot
more than 3 feet from the ends of each runout and not over one foot from each change in, direction of piping.
Hangers shall be Type 1,9, 10, 11, or 12 and shall be adjustable or provided with turnbuckles Type 13 or 15. Type 6
hangers may be used to support pipes from toilet rooms ~oII1ain, stack when. space does not permit t,heuse of
turnbuckles or adjustable clevis-type hangers. Brackets for support oLpipingat wallsghall be Type32, 33, 34, or 35.
Metallic pipes supported on beams or brackets shall be provided with a graphite slide plate and cradle having a
minimum thickness of 1/2 inch. The graphite sHoe plate shall be, cemented to the beam or bracket and the graphite
cradle shall be cemented or strapped to the pipe. Hangers and supports shall be spaced as follows.' .

23.2. U Cast iron soil pipe shall be supported near each hub or hubless pipe joint and at multiple fittings as
required.

23.2.1.2 Metal pipe and tube and tUbing shall be suppOrted as follows unless otherwise indicated by the
manufacturer and approved.

12

23

10

2219

S

1716

5

14

11 12

4

3 40r over

13

2-1/2

10

12

2

9

3-1/2
3

1-1/2

1110

1-1/4

7 S

1

1-1/2

9

6

1-1/4

S

3/4

6

1/2 .to 1

7·

5

1/2

Max. Span
ft.

Max. Span
ft.

Nominal
Pipe Size,
inches

Nominal
Tubing Size,
inches

23.2.1.3 Underground piping shall be laid on a firm bed forits entire length, except where support is otherwise
provided.

23.2.2 Vertical Piping. Pipee,lamps shall be Type S for floor supports and Type 24 anchors at other locations.
Supports shall be spaced as follows.

23.2.2.1 Cast iron, steel pipe, copper tube and tubing shall be supported at each floor, and at intervals of not mOre
than 15 feet, not more than S feet from end of riser, and near vent terminations as approved. Where supports are
provided on intermediate floors, not in excess of 15 feet spacing between floors, no additionaJ supports are required
other than those specified for end of riser and vent terminations. Support of piping at the floor shall not be provided
for slab on grade floors. .

23.3 Fixture Supports. Wall-hung fixture hanger plates, supports or brackets or mounting lugs shall be fastened
to the wall by tlu'ough bolts where appearance of the bolts is not objectionable. Exposed bolt heads in finished areas
shall be hexagonal and painted. Exposed nuts shall be chromium-plated hexagonal cap nuts. Washers shall be painted
or chromium-plated to match bolt heads or nuts.

23.3.1 For Solid Masonry. Where through bolting is objectionable, fixture hanger plates, supports or brackets or
mounting lugs shall be fastened with 1/4-inch minimum machine-bolt expansion shields or l/4-inch minimum
stud-type expansion bolts.

23.3.2 For cellular-masonry construction, fixtur.e hanger plates, supports or brackets or mounting lugs shall be
fastened with l/4-inch minimum through bolts. Lavatories mounted on pipe chases shall be installed with one or two
steel backup plate:> as required. The backup plates shall be l/S-inch thick, 4 inches minimum width, and not less
than the width of the fixture. Urinals mounted on pipe chases shall be installed with one or two steel backup plates
as required, liS-inch thick, 4 inches minimum width, and not less than the width of the fixture. Backup plates shall
be suspended on the inner side of the chase by two 1/B-inch thick metal clips placed in the mortarioint. The metal
clips and through bolts shall be tack-welded to each plate. The plates shall be installed horizontally and fastened to
the top and bottom of the lavatory or urinal as required.

23.3.3 For steel-stud frame partitions, fixture hanger plates, supports or brackets or mounting lugs shall be
through bolted to steel-ehannel crosspieces not less than 1-1/2 inches wide adequately anchored to studs. Bolt heads
shall be welded to channel web. Where 25 gage steel framing is used for wallboard finish, if fixture weight does not
exceed 50 pounds, crosspieces may be of stud material with nested wood backing for screw attachment.
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24.1 ColorCoding. Color coding for piping identification is speciffed in section:PAtNTIl'~'G, GENERAL.

25. fFLOOR,' WALL, AND ··CEILINGESCUTCHEONS. Escutcheoris shall he 'proVid~atallfini$he<i.·su1"f~d·~
where.,exposed .piping, bare' or insUlated,.passes through ··floorS, walls, 'or 'ceilings, "ex'qept.,.jn .b.f'i1~,.utilj.,ty, .or
equipm~nt rooms. Escutcheons shall be fastened secur~ly to pipe()r'pipecoveringandsha.I1 ~ecorrP$iqn resisti~g

steel,chromium-plated zinc alloY or chromium~plated copper alloy,either 6n~piece or split':pattern.,held in place by
intem81 spring tension or setscrew. '

26.P,AINTING required for pipes,hangers, supports,andother iron woik inconcealedspa:cesandpailltfrlg of
exposed items is specified in:sectiori: PAINTING, GENERAL. ' ...,

27. INSPECTION, TESTS, AND StERILIZATION.

27.JMethods of Sampling, inspecting, and t estingFixtutes. Methods shall conform to Fed. Spk WW-P-541.

27.2 Tests for Plumbing Systems. Soi1,waste, vent, iriterior drairispout Main and w~t~rt>ipil1gshlillbe.test~<l by
the Contractor and approved before acceptance. UndergrollIld soil and waste and ~aterpipings:WUbe t~st(,\d be(qre
backfilling. Equipment required for test shall be furnished by the Contractor at rio addit16nalcost to the
Government.

27.2.1 Drainage and' Venting System Piping. . PiPing shall be tested with wat~r orair.befo.te the fixtur~sare
installed. After the plumbing fixtures have h~en set and their traps fllied With water, the entiie drlUnage and venting
system shall be submitted to a final test with smoke or peppermiIlt.

27.2.1.1 Water Test. Water test shall be applied to thedrairiag(,\ and venting system .eitherlJ\itsentiretyqr in
sections. If the entire system is tested, all openings in the pipes shall be tightly closede.l{cept th~ highlist open.ing,
and the system shall be filled with water t6 the point of overflow. If the syst~ is testeg insections, c;ach qpeniIlg
except the highest opening of the section under test shall be tightly plugged; and each sc;ctionshaU be filled with .
water and tested with at least a lO-foot head of water, In testing successive sectiol1S, at least the\1pper 10 feet of the
next preceding section shall be tested so that each joint or pipe inthe building except theuppermost 10 feetofthe
system has been submitted to a test of at least a lo-foot head of water. The water shall bekeptin the system; or in
the portion under test, for at least 15 minutes before the inspection starts; the system shall then be tight at all joints.

27.2,.1.2 ,Air Test. If tests are made with air, a pressure of not less than 5 psi shall be appliedwiUlllJorce pump
and maintained aHeast 15 minutes without leakage. A mercurY"column gage shall be Used in making the ait test;

27.2.1.3 Final Test. When the smoke test is ~mployed, the srnoke shall bepioduced bya smoke IIlaclline, and a
pressure equal to I-inch water column shall be niaintairied'for IS. minutes before inspection starts: When the
peppermint test is used, 2 ounces of peppermint shall be introduced into each line or stack;

27.2.2 Water System.. When the roughing-iii is completed arid before fixtures are set the entire hot~and .
cold-water piping systems shall be tested at a hydrostatic pressure ofnot less than 100Ib/iJ?2g; and prove<ltightat
this pressure for not less than 30 minutes in OI:der to permit inspection of all joints.\Vhere. a pqrtion of the
water-piping system is to be concealed before completion, this portion shall be tested separately as' specified for the
entire system.

27.2.3 '. Defective. Woik. If inspection of test shows defects, such defeCtive. work or ml1~~rial shall berep1actXi or
repaired as necessary and inspection and tests shall be repeated. Repairs to pipingshallbe m'ade with new materials.
No calking of screwed joints otholes will be acceptable. .

.27.?.4 . Oeaning an<l Adjusting. '. Equipment, pipes, valves,fittings, and fixtures shall be clelpled of greas~ m.etal
cuttingS, and sludge that may haveaccum.Ulated frOm operation ofthesy~te~ during the test. Any stoppage,
discoloration, or other damage to the finish, furhishings, or parts 'of the building,duejo theCqntl:'aCtdr's failure to. i
clean the piping system propertY,shall be repaired by theContractoi. When the work.is cqmplete; the hot-'water i
system shall be adjusted for uniform circulation. Flush valves and automatic control devices shall be adjusted for;
proper operation. :

27.2.5. Operational Test. Upon completion and' prior to' acceptance of the. installation the Contractor shall i
subject the. plumbing system to·, operating .tests to demonstrate satisfactory functional and' op(,\rational efficiency•.. !
Such operating tests shall cover a period of not less tha11 8 hours for each system and shall include the followihg i
information ina report with conclusion as to theadeqriacyof the system. '

a. Time, date, and duration oftest.

b. Water pre~ures atthem.ostremote·and the'highestfixtUres.'

c. operation of allfixturesandfixtute trim:

d. Operation of all valves,hYdrants,andfaucets.
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e. Pump suction and discharge pressures.

f. Temperature of domestic hot water supply and recovery time for water heater.

g. Operation of all floor and roof drains by flooding with water.

h. Operation of vacuum breaker and backflow preventers.

All indicating instruments shall be read at 1/2 hour intervals unless otherwise directed by the Contracting Officer.
The report of the test shall be supplied in quadruplicate to the Contracting Officer. The Contractor shall furnish all
instruments, test equipment, and test personnel required for the tests; the Government will furnish the necessary
fuel, water, and electricity.

27.3 Sterilization. After pressure tests have been made, the entire domestic water-distribution system shall be
thoroughly flushed with water until all entrained dirt and mud have been removed, and shall be sterilized by
chlorinating material. The chlorinating material shall be either liquid chlorine conforming to Fed. Spec. BB-C-120 or
hypochlorite conforming to Fed. Spec. 0-C-114 or Fed. Spec. o-S-602,Grade 1 or 2. The chlorinating material shall
provide a dosage of not less than 50 parts per million and shall be introduced into the system in an approved
manner. The treated water shall be retained in the pipe long enough to destroy all non-spore-forming bacteria..
Except where a shorter period is approved, the retention time shall be at least 24 hours and shall produce not less
than 10 p.p.m. of chlorine at the extreme end of the system at the end of the retention period. All valves in the
system being sterilized shall be opened and closed several times during the contact period. The system shall then be
flushed with clean water until the residual chlorine is reduced to less than 1.0 p.p.m. During the flushing p.eriod all
valves and faucets shall be opened and closed several times. From several points in the system the Contracting
Officer will take samples of water in properly sterilized containers for bacterial examination. The sterilizing shall be
repeated until tests indicate the absence of pollution for at least two full days. The system will not be accepted until
satisfactory bacteriological results have been obtained.

28. GUARANTEE FOR WATER HEATERS, ELECTRIC. The Contractor shall furnish Hie Contracting Officer a
warranty issued by the manufacturer of the water heaters, Which warranty shall inure to the Government. Said
warranty shall contain the following terms and conditions: Any replacement under this warranty shall include free
delivery to the project location. Said warranty is independent of and in addition to any and all other warranties and
guarantees made by the Contractor under this contract and this warranty shall not relieve the Contractor of
performance of any other warranties or guaranties made under this contract. The manufacturer shall warrant the
complete heater assemblies to be free of defects as regards both materials and workmanship under normal. use in
service and shall repair or replace without installing, free of charge, all parts of heaters which may develop defects
during the first year beginning with the beneficial use after acceptance of the water heater ot heaters. In addition,
the manufacturer shall agree that if any original heater tank becomes defective or inoperative during the first 3 years
in use, a complete new heater assembly or equivalent model will be supplied at no cost or shipping expenses, without
installing. Installation costs are not included.

29. ACCESS PANELS shall be provided for all concealed valves, contrOls, dampers, o,r any item requiring
inspection or maintenance. Access panels shall be of sufficient size and so located that the concealed items may be
serviced and maintained or completely removed and replaced. Access panels shall be as specified in section:
MISCELLANEOUS METAL.

* * * * *
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3.2 -Bituminous.

3.2.1 Asphalt. ASTM Specification D 312, Type ll.

3.2.2 Steep Asphalt. ASTM Specification D 312, type IlL

Asphalt-Saturated Roofing Felt for Use in
Waterproofing and in Constructing Built-
Up Roofs .

Asphalt for Use in Constructing
Built-Up Roof Coverings

Mineral Aggregate for Use on Built-Up Roofs

Primer for Use with Asphalt in Dampproofing
and Waterproofing

Asphalt Roll Roofing Surfaced with Powdered
Talc or Mica

Cement, Bituminous, Plastic

Roofing Felt, Glass Fiber, Asphalt Coated
(for Flashing and Roofing)

Bolts, Hexagon and Square

Nut: Square, Hexagon, Cap, Slotted, Castle,
Knurled, Welding and Single Ball Seat

'Index

6. Optional Roofing Specifications
7. Application of Roofing
8. Flashings
9. Roof Cutout Samples

. 10. Surfacing .

SECfIO;N 14R .

BUTLT~I!P ROOfING

D 1863-64

D 226-68

D312-71

D 41-73

LLL-I-535a

D 224-68

FF-B-575C

FF-N-836D
& Am-1

SS-C-153B

S~R-620B

1. Applicable Publications
2. General
3. Materials
4. Preparation
5. Standard Roofing Specifications

2. 'GENERAL. Asphalt built~up roofing shall be applied to the roof surfaces indicated. Bituminous-plastic-type
flashings installed in accordance with these specifications shall be used throughout unless otherwise specified or
indicated. Metal flashings are specified in section: SHEET METALWORK. Asphalt shall be used with
asphalt-saturated felts. -

3. 'MATERIALS. The following materials shall conform to the respective specifications and other requirements
hereinafter specified. Roofing materials shall be stored in an approved manner and shall be protected from contact
with soil and exposure to. the elements. Immediately before laying, felt rolls and roll roofing shall be stacked on end
and stored fot24 hours in an area maintained at no lower temperature than 50 degrees F. -

3.1 Asphalt Primer. ASTM Specifications D 41.

Insulation Board, Thermal and Insulation
Block, Thermal

1.2 ' American Society for Testing and Materials (ASTM) Publications.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, . form a part of this specification to the extent indicated by the references
thereto. .

1.1 ' Federal Specifications.

•



3.3 . Cants shall be made from treated wood or treated fiberboard and shall reduce the angle covered into two equal
angles. Treated wood shall be of wate~bome preservative:-treated material as specified in section: ROUGIf
CARPENTRY. Fiberboard shall conform to Federal Specification LLL-I-535, class C treated for moisture resistanc~
by integral treatment with wax or other sizes or with bituminous impregnation. i

3.4 . Felt shall be the bituminous saturated type and shall conform to the following requirements.

3.4.1 Organic-Fiber, Asphalt-Saturated Felt. ASTM Specificati?ns D 22, l5-lb type.

3.4.2 Glass-Fiber, Asphalt-Saturated Felts.

3.4.2.1 Ro,ofing Felt. Federal Specification SS-R-620, type I.

304.2.2 Combination Base Sheet. Federal Specification SS-R-620, type IV.

3.5 Nails, Fasteners, and Anchors.

3.5.1 Roofing Nails shall be nonferrous or zinc-coated steel, with shank not greater than 10 gage (0.135 inch) not
less than 12 gage (0.105 inch) and head not less than 3/8 inch diameter. Lengths shall be sufficient to penetrate intq
the wood deck or wood nailerfor not less than 3/4 inch. . .

3.5.2 . Fasten~rs~ , '~elf-clifichingtype with a minimum holding power of 2Q pounds per fastener when driven.

3.5.3 ' Powder-Driven Fasteners may be used only when approved in writing.

3.5.4 ' Bolts and Nuts. 'Federal Specifications FF-B-575 and FF-N-836, types, styles, and sizes as shown or all
required for the application.

3.5.5 Metal Disks. Flat and not less than one:-inch diameter.

3.6 ' Bituminous Cement. Federal SpeCification SS-C-153, type I with asphalt-saturated felts and type II witlj.
coal-tar-saturated felts.

3.7 Roll Roofing.

3.7.1 ' Mineral~Surfaced Roofing. Federal Specifications SS-R-630, class 1,2, or 3, not less than 2-inch selvage.

3.7.2 Smooth-Surfaced Roofing. ASTM .specification D 224, 55-pound grade, furnished without ,nails an~
cement.

3.8 ' Sheathing Paper. Rosin-sized, weighing n()t less than 5 pounds per 100 square feet, or unsaturated fel~
weighing approximately '7-1/2 pounds per 100 square feet.

3.9 ' Surfacing Materials. Gravel or slag aggregate shall conform to ASTM Specification D 1836. In lieu of grave~
or blast-furnace slag, one or more of the following materials may be used when blended to the grading requirements
of ASTM Specification D 1863: marble; expanded clay; expanded slag; expanded shale of at least 55 pcf density and
shall be light colored, opaque, surface 'dry and free fr()m dirt or other foreign material. Testing of the surfacing
material shall be the responsibility of the Contract()r.

4. PREPARATION. The entire roof-deck construction of any bay of the building shall be completed and the
ambient temperature shall be not lower than 40 degrees F. before roofing work isbegun thereon. The surface ori
which the roofing or flashings are to be applied shall be free from ice, frost, moisture, dirt, projections, and foreigri
materials, and shall be smooth and firm. Vents and other items penetrating the roof sh31l be secured in position an~
properly prepared for flashing. Surfaces shall be inspected and approved immediately prior to application of roofing
an li flashings. '

5. STANDARD ROOFING SpECIFICATIONS. The following standard specifications establish the minimum
requirements for the construction and application of bituminous aggregate-surfaced, built-uproofing. . '

5.1 Type 5AWS, aggregate-surfaced, asphalt, built-up, 5-ply roofing on wood surfaces. The buitt-up roofing shal~
consist of not less than the following quantities for each square of roofing.

14R-f
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(c) This method of application shall be proposed in writing to the Contracting Officer in advance of the
actual work and include a detailed schedule of the roofing Contractor's operations. This method of application shall
not be used in lieu of the continuous operation without the prior approval of the Contracting Officer. The surface of
the feltS. shall be carefully broomed-in with an l8~ or 2(}-inch-wide, soft-fiber-type floor broom to obtain complete
adhesion between plies and to eliminate air pockets. The method of mopping a half-sheet width and turning the
sheet back to mop under the other half shall not be used. Workmen shall not walk on mopped surfaces when the
bitumen is sticky. Each layer of roofing felt shall be carried up abutting vertical surfaces at least 4 inches, or to the

. Over wood surfaces, one thickness of sheathing paper or unsaturated felt shall be laid with joints lapped at least one
inch and nailed sufficiently to hold the paper or felt in place until roofing felt is applied. Over sheathing paper or
unsaturated felt, I ply of smooth-surface roll roofing, lapped in accordance· with table I, shall be laid, without
mopping, at right angles to the direction of roof slope, and fastened in accordance with table ll. Four plies of
asphalt-saturated felt shall be immediately laid shingle-fashion in hot solid mappings of asphalt. Each ply shall be
lapped as specified in table I and fastened in accordance with table II. The flashing shall be installed and the flood
coat and surfacing applied. .

6. OPTIONAL ROOFING SPECIFICATIONS. In lieu of the felt roofs, types SAWS specified hereinbefore,
glass-fiber roofs designated as type 4AWGS for use over wood and other nailable decks may be applied. The
glass-fiber roof shall be applied as specified herein for felt roofs with the following exceptions. .

6.1 ' Type 4AWGS Roof. Over wood decks, the built-up roofing shall consist of not less than the following
quantities for each square of roofing.

Pounds
5

12.3
18.6
90
60

400
300
300

. Pounds
5

46
52

60

400
300
300

Sheathing paper or unsaturated felt,
1 ply smooth-surface roll roofing base sheet
4 pliesasphalt-saturated organic felt
4 moppings asphalt 80
1 flood coat asphalt ..
Surfacing:

roofing gravel
roofing slag
optional materials

1 ply sheathing paper or unsaturated felt,
1 ply combination glass-fiber base sheet
3 plies glass-fiber roof felt
3 moppings hot asphalt at 30 pounds
1 flood coat asphalt
Surfacing:

roof gravel
roofing slag
optional materials

Over wood surfaces one thickness of sheathing paper or unsaturated felt shall be applied with joints lapped at least
one inch and nailed sufficiently to hold the paper or felt in place until the combination base sheet is applied. Over
the sheathing paper or unsaturated felt one layer of combination glass-fiber base sheet shall be laid dry, followed by
3 plies of asphalt-coated glass-fiber felt laid shingle-fashion in full mop coats of asphalt using not less than 30 pounds
per square per mopping. The glass-fiber felt sheets and base sheet shall be lapped and fastened as specified for
smooth-surfaced roll roofing and asphalt felts in tables I and II. The flashings shall be installed and the flood coat
and surfacing applied.

7. APPUCATION OF ROOFING. Asphalt shall not be heated above 450 degrees F. Kettlemen shall be in
attendance at all times during the heating to insure that the maximum temperature specified is not exceeded.
Asphalt shall be hot when applied, and layers of roofing shall be laid free of wrinkles or buckles at right angles to the
slope of the deck:, immediately behind the mop. Layers of organic-fibered roofing shall be laid in not less than
20pounds ofasphalt per square for solid mopping and not less than 15 pounds of asphalt per square for channel or
spot mopping. Bitumen shall uniformly cover all roof areas to be mopped to provide effective bond. Asphalt primer,
for masoJltY surfaces to receive asphalt products, shall be applied at a rate of not less than one gallon per square.
Each course of roofing felts and base sheet, in addition to being mopped in hot bitumen, shall be lapped as specified
in table I and nailed as speCified in table ll. Where roofing is applied to the deck and requires several working days
for completion, base sheet application may be completed over the surface area under the following three conditions:

(a) Base sheet laps shall be waterproofed with a solid application of hot bitumen.

(b) Remaining plies of roofing shall be installed so that base sheet is not left exposed to the weather for
longer than one week. -

f
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top of the cant strip. At eaves and rakes, 2 layers of roofing felts shall be applied beneath the roll roofing with not \
less than 9-inch mopping on roof decks for uninsulated decks and turned back 9 inches and mopped over the top i
roof ply. At eaves and rakes, the bottom layer of felt shall be applied in a 9-inch-wide strip of bituminous cement,
except that bottom layer of felt shall be nailed in lieu of applying with bitumen when roll roofing is applied without
bitumen. The gravel stop, specified in seCtion: SHEET METALWORK, shall be embedded in bituminous cement and
nailed on top of the envelope formed by the felt turnback as specified in section: SHEET METALWORK.

7.1 . Laping and Fastening Felts. Roofing felts and roll roofing shall be laid with not less than the laps shown in
table I. hi addition to bituminous mopping;) roofing felts and roll roofing shall be secured to roof deck surfaces of
the various slopes in accordance with table II.

7.2 ' Nails and Fasteners for securing roofing shall be of the following types and shall befl~h-driven through flat
metal disks of not less than one-inch diameter. Metal disks may be omitted where heads of fasteners are equivalent in
size to the one-inch-diameter disks. See table on nailing of built-up roofing.

7.2.1 Direct Application to Decks.

7.2.1.1 Wood. Use roofing nails.

7.3 ' Mechanical Application. When mechanical roofing-application equipment is used, planks, plywood, or other
approved protection shall be placed over the roofing. The traffic shall be confined to the protected area. Felt
machines shall contain a sufficient quantity of bitumen at the proper temperature to insure no holidays in the
bitumen.

8. 'FLASHINGS shall be provided in the angles formed at walls and other vertical surfaces and where required to
make the work watertight. Bituminous-plastic-type-flashings described hereinafter shall be used, except where metal
flashings are indicated or specified in section: SHEET METALWORK. Flashings shall be provided and installed
immediately after the top ply of roofing is placed and shall be returned and sealed or capped and sealed to
waterproof edges and ends. Flashing; shall be stepped where vertical surfaces abut sloped-roof surfaces. The sheet
metal reglet up to which base flashings are installed, shall be not more than 16 inches nor less than 8 inches above
the roofing surfaces.

8.1 ' Base Flashings shall consist of 4 layers of asphalt-saturated felt and one layer of mineral-surfaced roofing,
cemented together with bituminous cement. Masonry over which flashing is to be installed shall be primed with
asphalt primer which shall be allowed to dry thoroughly. The layers of saturated felt and the mineral-surfaced
roofing shall be evenly embedded in bituminous cement applied with a trowel, using not less than 50 pounds per
square per layer. The first layer of felt shall extend out onto the roofing at least 2 inches, and each succeeding layer
shall extend at least 2 inches beyond the preceding layer. All layers shall extend up the vertical surface to the
sheet-metal reglets or to the top of curb when sheet metal teglets are not required, and shall be secured at the top on
8-inch centers with nails or fasteners hereinbefore specified for securing roofing felts. Saturated-felt flashing sheets
shall be approximately 5 feet in length and shall be lapped not less than 6 inches with laps staggered in each layer.
Mineral-surfaced roofing strips shall be cut from the width of the material, and the strips shall be of sufficient length
to extend from the sheet-metal reglet or curb onto the roof at least 2 inches beyond the :widest flashing sheet.
Mineral-surfaced strips shall be installed with selvage edges at right angles to the cant. Selvage laps shall be well
cemented, and where possible, shall be shingled in a direction away from the prevailing wind. '

8.1.1 Cants shall be installed in the angles formed at walls and other vertical surfaces as backing for base flashings.
Cants shall be laid in a solid coat of bituminous cememt just prior to laying the roofing plies. Cants shall have a
5-1/2-inch face dimension and shall be continuous and installed in as long lengths as practicable. .

. .
8.2 ' Strip Flashings. Roof flanges of lead and sheet-metal flashings, such as gravel stops, base flashings, and
plumbing flashings, furnished and installed under other sections of the specifications shall be stripped with 2. layers
of roofing felt. After installation of flashings over the top ply of roofing, 2 layers of roofing felt, 9 and 12 inches
wide, shall be successively mopped on top of the roof flange to form a waterproof joint between roofing and
flashings. .

9. 'ROOF CUTOUT SAMPLES. After completion of the application of the roof felts, but prior to application of
the flood coat, cutouts of the roofing shall be taken from the deck at locations directed. The cutout samples shall be
visually examined immediately after removal from the deck for free water between plies or skips in bitumen .
application between plies, and then weighed to determine the total amount of bitumen used exclusive of the flood
coat. Samples shall be one square foot in area, accurately cut to template. The thickness of the samples, based on the
number of plies of felts and number of moppings of bitumen, shall be as specified in table III for the applicable roof
type and surface condition. The weight of the samples shall be not less than the weight shown for the applicable roof
type in table III. Roof cutout samples shall be taken in the presence of the Contracting Officer.

9.1 ' Sampling Requirements. 'Not less than one sample shall be cut from roofing applied to each building. At least
one sample shall be taken daily during roofing work and an additional sample cut daily for each 100 square or
fractions thereof over the first 100 squares. Should the first daily sample shOW free water or absence of bitumen,
between plies, the roofing that has been laid that day shall be removed and relaid in a dry condition. IIi tile event of ! a
free water or the absence of bitumen in other samples, or in the event of a deficiency in the amount of bitumen •
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Table I
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NAILING OF BUILT-UP ROOFING LAID DIRECTLY ON DECK(a)

36
18 and 36
12,24, and 36
9, 18,27, 36

Starting widths in inches
for 367inch width

4
19
24-2/3
27-1/2

Laps in inches
fOr 36-inch width

LAPS FOR ROOFING FELTS AND ROLL ROOFING(a)

1
2
3
4

Layers
or plies

(a) Includes the use of conventional nails or other approved fasteners.

(a) End laps of roofing felts and roll roofing shall be6 inches and staggered.

Table II

applied, additional samples shall be takento determine the extent of the deficiency. Free water between plies or
absence of bitumen between plies shall be cause for removal of affected portion of the roof and replacement in a dry
condition. Where only bitumen deficiencies are,fQund,tl:1;e deficient<!X~asshall have an additional ply of felt applied
in a full mopping of bitumen. If the bitumen is deficient in 25 percent of the total deck area, an additional ply of
felt shall be added over the entire deck in a full mopping of the bitumen specified. Correction of the above
deficiencies sh,all be made at fi:o additional cost totp,eGovemment.

9.1.1 Sample Cutting ):)evice shall be rectangular and of proper size for cutting a sample exactly one square (oot in
area, 12 x 12 or 4 x 36 inches as approved by the Contracting Officer. The· device may be the self-cutting type or a
metal template capable of being secured to the roof for use with a sharp roofing kpife~iCutting edges of the device or
knife shall be keptdean by washing in proper solvent aft~r each cut.

9.1.2 Scales shall be calibrated to an accuracy of 1/2 ounce.

9.2 Patching Cutout Area. Immediateiy after being weighed, the sample shall be replac~d and tamped into
position iI). the cl,ltout area which meanwhile has been flooded With hot bitumen. Should it become impossible to
immediately replace the cutout sample in the roof, a new section of equivalent size and structure shall be
substituted. The area shall then be covered with 3 plies of,fel t, hot mopped in place with the first ply overlapping
the .cutout area 3 inches on all sides and each succeeding ply overlapping the preceding ply 3 inches on all sides.

10. SURFACING. After roofing felts have been laid and flashings installed, the entire roof surface except cants
shall be flood-coated uniformly with hot asphalt at the rate hereinbefore specified. While bitumen is still hot, the
surfacing aggregate shall be embedded thereilL Aggregate shall be placed in the manner and quantity required to
form a compact embedded overlay. Loose aggregate shall be removed from the roof. When the flood coat and
aggregate cannot be applied the same day the felts are laid, or if there is a probability of rain falling on the felts
before the flood coat and aggregate can be applied, a light glaze coat of bitumen, 10 to 15 pounds per square, shall
be applied over the exposed felts. The glaze coat may be considered as part of the flood coat provided the surfacing
operation is completed within 24 hours after application of the glaze coat Where glaze coat is used, surface
treatment shall be completed as soon as possible.

Type of Bitumen and Smooth-Surfaced Mopped Remarks
Deck Slope, Inches Roll Roofing Felts

per Foot

Wood Asphalt, up Nail 2" from Nail 2"
through 3". lower edge at from upper
(Pitch, up 24" on centers. edge at 24"
through 2".) on centers.

'"



(a) Based on 5 percent tolerance of square-foot sample = 95 percent of actual weight of sample, to nearest half i
ounce. Correct sample weights when applicable by the addition of 4.3 oz. for insulation paper cover, and 3.5 oz. for!
6-inch lap of roll roofing. Shorter laps will be proportionally computed.

*****

14R-6

SheathingplI.pet
not fuc1uded:

Does not in
chide dry sheet
over wbod deck.'

19

27

Weight of
sample

ouD.ces(a) Remarks·

4

3 at 30 Ib

Thickness of sample'
No. of

No. of plies moppingS .

1 roll roofing,
4 felt

1 comb.'base
3 mat

table III

ROOF CUTOUT SAMPLES REQUIREMENTS

Application or
surface condition

Over dry sheet or
directly over deck,
dry

Over drY sheet, wood .
& directly on deck,
others

Roof
type

5AWS

4AWGS



,.SECTION 14T

SHEET METALWORK, GENERAL

Aluminum-Alloy Bars, Rod, and Wires

Aluminum-Alloy E~truded Bars, Rods, Wire,
Shapes, and Tubes

Aluminum-Alloy Sheet and Plate

Lead-Coated Copper Sheets

Stainless and Heat-Resisting Chromium Steel
Plate, Sheet, and Strip

Stainless and Heat-.Resisting Chromium-Nickel
Steel Plate, Sheet, and Strip

Brass Plate, Sheet, Strip, and Rolled Bar

Flux, Soldering; Paste and Liquid

Primer, Paint, Zinc-Chromate, Alkyd Type

Cement, Bituminous, Plastic

Wire Fabric (Insect Screening)

Solder; Tin Alloy; Lead-Tin Alloy; and
Lead Alloy

Screening, Insect, Nonmetallic

11. Samples and Certificates
12. Handling and Storage
13. Scupper Linings
14. E~pansion Joints
15. Flashings
16. Gravel Stops and Fasciae
17. Pitch Pockets
18. Reglets
19. Painting

Inde~

14T-1

UU-B-790a

A 167-74

A 176-75

B221-76

RR-W-365
& Am-1

QQ-S-S7JE
& Am-2

L-S-12SB

Q-F-506C

SS-C-1S3C

TT-P-645

B 36-74

BlqJ~4()(R 1971)

B,209-76

B211~75

Building Paper, Vegetable Fiber:
(Kraft, Waterproofed, Water Repellent
and Fire Resistant)

1.2 American Society for Testing and Materials (ASTM) Publications.

1.1 Federal Specifications.

1. AppfieablePubncations
2:" General ' ", 'I',

3. Shop Drawings
4. Materials
S. E~posed Sheet Metal
6. Optional Materials
7. Protection of Aluminum
8. Types of Joints
9. Fastenings

10. Soldering, Riveting, Seaming, and
Sealing

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but. referred to
thereafter by basic designation only, form a part of this specification to the e~tent indicated by the references
thereto.



TABLE II. SHEET METAL JOINTS.

(c) May be polyvinyl cWoride.

(b) Use copper, not copper clad, in size indicated.

Remarks

Aluminum producer's
recommended hard
setting sealant
for locked alumjnum
joints. Each expansion
joint for all metals
shall have one contin
uous strip of 1/16-;
inch thick by 1/4-inch
wide No.7 sealant.

Rubber Properties in Tension

Aluminum-Alloy Rivet and Cold-Heading Wire
and Rods

Asphalt-Saturated Roofing Felt for,use in ,',
Membrane Waterproofing and Built-Up Roofing

Copper Sheet and Strip for B~ilding

Construction

Aluminum

I-inch flat
locked, sealed
3-inchJap for
expansion joint,
sealed. .

l;4T-2

Type of Joint.

Copper, copper
clad stainless
ste~,and .
stainless steel

l-inchtlat
locked, soldered
3-inch lap for
expansion joint,
sealed.

D 1784-75

D 226-75

D412-75

D 822-60(R 1973)

B 316-75

B 37o-76a

TABLE I. SHEET METAL WEIGHTS, THICKNESSES, AND GAGES

Architectural Sheet Metal Manual (Second edition 1968, 3d printing, June
'1972)

base.

Flashings:

Operating Light- and Water-Exposme Apparatus
(Carbon-Arc Type) for TestingPairit, Varnish,
Lacquer and Related Products

Rigid Poly (Vinyl Chloride)Compoundsand
Chlorinated Poly (VinylChloride)'Cornl'ounds

1.3 Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) Publioation.

Copper, Copper clad
ounce Eer Aluminum, Stainless stainless

Item description square oot inch' steel,inch steel, inch

Scupper lining 20 .032 .015 .015
Flashings:
Base .. 20 .040 .018 .018
Cap 16 .032 .015 .015

Pitch pockets 16 .032 .015 .015
Reglets(c) .. 10 .010 .010

Item
Designation

2. GENERAL Sheet metal items shall be fabricated to the thickness or weight shown in table I and multiple
lengths of items shall be joined together as shown in table n. Surfaces that are to receive sheet metal. and
underlayments shall be even, smooth, sound, thoroughly clean and dry, and free from defects that might affect the
application. Sheet metal 'items shall be furnished in 8- to 1().foot lengths.
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4.1.1 Sheets. ASTM Standard B 209, either 3003, 3004, Alclad 3003, Alclad 3004, or Alclad 3005; appropriate
temper, unless temper is specified herein.

(b) Polyvinyl chloride type reglet shall be sealed with manufacturer's recommended butyl ru1?ber sealant.

Single pieces less than 8 feet long may be used to connect to factory fabricated inside and outside corners, and at
ends of runs. Cutting, fitting, drilling, and other operations in connection with sheet metal required to accommodate
the work of other trad,esshall be performed by sheet metal mechanics, Accessories and other items e&'lential to
complete the Sheet metal installation, though not specifically indicated or specified.shallbe provided. Where sheet
metal abuts or extends into adjacent materials, the juncture shall be executed in a manner to assure weathertight
construction. Roof flanges of sheet metal shall be set in plastic bittlminous cement over built-up roofing or shall be
woven into shingle roofing befc;>re nailing. ApPlication of bituminous strip flashing over roof flanges for various sheet
metal items is covered in section: BUILT-UP ROOFING. Installation of sheet metal items used in conjunction with
roofing, such as gravel stops, shall be coordinated with roofing work to permit continuous roof surfacing operations.
Wire gage for copper wire shall be Brown and Sharpe. Factory fabricated components such as reglets, flashings, and
gravel stops shall be packed in cartons which are' marked. with the manufacttlrer'sname or trademark. Bulk materials
from which items are field fabricated shall have manufacturer's name or trademark printed or embossed at frequent
intervals to permit easy identification. Sheet metalwork, including ductwork, pertaining to heating, ventilating and
air conditioning is included in appropriate sections. .

3. SHOP DRAWINGS showing complete erection layouts, details, and installation instructions shall be submitted
for approval in accordance with the SPECIAL PROVISIONS. Materials. shall not be. delivered to the site until after
the approved shop drawings have been returned to the Contractor. Details and layouts shall show weights, gages, or
thicknesses of sheet metal, joining, expansion-joint spacing, and. procedures to be followed during installation. The
Contractor shall be responsible for any errors of detailing and fabrication and for the correct fitting of sheet
metalwork shown on the shop drawings. Scaled catalog cuts may be submitted for factory fabricated items. Shop
drawings shall be provided for the following items.

Gravei stops and fasciae.

Pitch pockets.

Base and cap flashings.

Flashings at roof penetrations.

4. MATERIALS shall conform to the respective specifications and other requirements specified below.

4.1 Aluminum Alloy.

Aluminum producers
recommended hard
setting sealant for
locked aluminum joints.

Aluminum producers
recommended hard
setting sealant for
locked aluminum
joints.

Use sheet flashing be
neath and a cover plate
or combination unit.

Seal reglet groove
with No; 1 sealant.(b)

Use sheet flashing be
neath and a cover plate.

Use 6-inch cover plate.Butt with
1/2-inch space.

Butt with
space.

Butt with 1/2
inch space,

Flat lock
seam.

I-inch flat
locked and
sealed.

I-inch flat
locked,ri,!eted,
and sealed. .

TABLE II. SHEET METAL JOINTS. (Cont'd)

Typ,e of Joint

Blltt ~oint.

Flat lock
seam.

l~inch sold
ered lap.

Hl2-inch lap,
riveted and sold
ered. .

Butt with 1/2
inch space.

Butt with space.

Gutters.

Pitch
pockets.

Sheet,
smooth.

reglets.

Sheet,
corrugated.

Parapet
covers.

Gravel stops :

Ex trusions.
•



4.1.2 Extrusions. ASTM Standard B 221, alloy 6063, temper T5:

4.1.3 Rivets. ASTM Standard B 316, alloy HOo, 5052, 5056, 6053, or 6061; appropri,ate temper unless
specified.

4.1.4 Screws, Bolts, Nuts, and Wire. ASTM SpecificationB 211, alloy 1100,5052, or 6061; appropriate temper,
unless otherwise specified.

4.2. Sealing Compound. Sealing compounds referred to herein are specified in section: CALKING AND
SEALANTS.

4.3 Copper. ASTM Spel<ification B 370, sheet and strip, light cold-rolled temper, except where otherWise
indicated.

4.4 Copper Clad Stainless Steel shall be composed of a 10 percent thickness of copper metallurgically bonded to
each side of an 80 percent core thickness of stainless steel. Copper shall conform to ASTM SpecificationB 370. The'
stainless steel core material shall conform to ASTM Standard A 176 except that the material shall be known as alloy
409 with chemical analysis as follows: chromium 10.50-11.75 percent, carbon .08 percent maximum, manganese
.20-1.00 percent, silicon 1.00 percent maximum; phosphorus .030 percent maximum, sulfur .030 percent maximum,
nickel.SO percent maximum, titalium .35-.75 percent, remainder iron.

4.5 Stainless Steel. Corrosion"resisting steel hereinafter referred to as "stainless steel"; ASTM Standard A 167,
sheet or strip type 301, 302, 304, or 316; finish 2D; annealed. Type for fasteners is optional.

4.6 Fastening Materials not specified for a particular sheet metal application shall be of the type best suited for the
intended purpose. Nails shall be barbed, annular thread or screw type. Nails, rivets, screws, bolts and nuts used for
fastening plain and lead coated copper and copper clad stainless steel items shall be bronze, brass, or copper.
Aluminum nails, rivets, screws, bolts, and nuts, shall be used for fastening aluminum items. Stainless ste~, shall be
used for nails, screws, bolts, nuts, and rivets for fastening stainless steel items. Stainless steel fastenings shall be used
for connecting dissimilar metals. . .

4.7 Felt. ASTM Specification D 226, type L

4.8 Screens and Frames.

4.8.1 Insect Screen cloth shall conform to Federal Specification RR-W-365, type VI or VII, or to Federal.
Specification L-S-12S, type n, class 1, aluminum color. Mesh size shall be 18 by 16.

4.8.2 Frames shall be 'provided for screens. Frame shall be removable and shall he, of extruded aluminum or:
stainless steel. Insect screen frames shall be grooved type with vinyl or neoprene spline insert for securing screen,
~fu . '

4.9" Lead-Coated Copper. ,ASTM StandardB 101, type I or type n, class A. Copper shall be cold rolled andshalll
weigh not less. than shown for the item designated'in table, 1, hereinafter, before coating. Copper clad stainless stee~
,with a lead coating as previously specified may be substituted for copper. Thickness. of the copper c1adstainless steel
shall be not less than shown for the item designa ted in table I for copper clad stainless steel before coating. ,

4.10 Paper. Federal Specification UU-B-790, style 4, grade B.

4.11 Bituminous Plastic Cement. Federal Specification SS-C-lS 3, type 1 with asphalt roofing felts.

4.12 Plastic Hardsetting Sealant. Type as recommended by the aluminum producer.

4.13 Plastic RegIet. ASTM Specification D 1784, class 14333-D, 0.07S-inch minimum thickness.

4.14 Solder shall conform to Federal SpecificationQQ-S-S71; composition SnSO for copper and composition Sn6Q
for stainless steel and lead-coated copper. '

4.15 Soldering Flux shall be Federal Specification o-F-S06, type I, form A orB.

4.16 Zinc-Chromate Primer. Federal Specification TT-P-64S.

5.' EXPOSED SHEET METAL. The following items shall be considered as exposed sheet metal: scupper liningj,
gravel stops and fasciae, cap, base, and eave flashings. :
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6. OPTIONAL MATERIALS. Where table I indicates :r,no~ tpan on~metal fora particular item any listed metal
may be selected by the Contractor•. Different items need not. be of the same metal, exceptthat if copper or copper
clad stainless steel is selected for any exposed item, all exposed items shall be copper or copper clad stainless steel.
The nominal thickness or weight per square foot shall be not less than specified for the item in table I.

7. PROTECTION OF ALUMINUM. Aluminum shall not be used where it will be in contact with copper or
where it will contact water which flows over copper surfaces. Aluminum that will be in contact with wet or
pressure-treated wood, mortar, concrete, masonry; or ferrous metals shall be protected against galvanic or corrosive
action by 'one of the following methods.

7.1 Contact Surface. Aluminum surfaces to be protected shall.. be solvent cleaned and given a coat of
zinc-ehrqmate primer and one coat of aluminum paint. Aluminum paint shall conform to specifications for
aluminum paint in section: PAINTING, GENERAL.

7.2 Nonabsorptive Tape or Gasket shall be placed between the adjoining surfaces and shall be cemented to the
aluminum surface using a cement compatible with aluminum.

8. TYPES OF JOINTS. Joints consist of locked,lapped, butt, riveted, and soldered types. Aluminum 0.040 inch
or less in thickness shall be either lapped for expansion joints or lock joined, riveted. and fi,11ed with hard setting
sealant. Table II herein indicates the types of joints to be used and the sealants required Unless otherwise specified,
sealants are covered in section: CALKING AND SEALANTS. .

9. FASTENINGS for copper, copper clad stainless steel; aluminum,and stainless steel shall be as specified in
subparagraph Fastening Materials under paragraph MATERIALS. .

9~ I Nailing of Sheet Metal shall be confined generally to sheet metal having a width of less than 18 inches. Nailing
of flashings shall be confined to one edge only. Nails shall be evenly spaced not over 3 inclles on centers and
approximately 1/2 inch from edge unless otherwise specified or indicated. Where sheet metal is applied to other than
wood surfaces, detailed shop drawings shall include locations for sleepers and nailing strips required to properlY
secure the work. Sleepers and nailing strips are specified in section: ROUGH CARPENTRY. .

9.2 Cleats shall be provided where specified or required and shall be evenly spaced not over 12 inches on centers
unless otherwise specified or indicated. Unless otherwise specified cleats shall be not less than 2 inches wide by
3 inches long and shall be of the same material and thickness as the sheet metal being installed. One end of the cleat
shall be secured with two nails and the cleat folded back over the nailheads. The other end shall be locked into the
seam. Cleats for soldered seams shall be pretinned.

9.3 Bolts, Rivets, and Screws shall be installed where indicated or required.

10. SOLDERING, RIVETING, SEAMING, AND SEAUNG. Where soldering is specified herein it shall apply to
copper, copper clad stainless steel, and stainless steel items. Where riveting and sealing are specified for aluminum it
shall apply to aluminum 0.040 inch or less in thickness. Riveting shall apply to either metal as specified.

10.1 Soldering. Edges of sheet metals, except h~ad coated material shall be pretinned before soldering is begun.
Soldering shall be done slowly with well heated soldering irons so as to thoroughly heat the seams and completely
sweat the solder through the full width of the seam. Edges of lead coated material to be soldered shall be scraped or
wire-brushed to produce a bright surface, and seams shall have a liberal amount of flux brushed in before soldering is
begun. Edges of stainless steel to be pretinned shall be treated with soldering acid flux. Soldering shall follow
immediately after application of the flux. Upon completion of soldering the acid flux residue shall be thoroughly
cleaned from the sheet metal With a solution of w~hing soda in water and rinsed with clean water. Joints in
aluminum sheets 0.040 inch or less in thickness shall be made mechanically and sealed with the sealant specified.
Aluminum shall not be soldered

10.2 Seams shall conform to the following requirements.

10.2.1 Flat-Lock Seams shall finish not less than one inch wide.

10.2.2 Soldered-Lap Seams shall finish not less than one inch wide.

10.2.3 Unsoldered Plain-Lap Seams shall lap not less than 3 inches unless otherwise specified.

10.2A Flat Seams shall be made in the direction ofthe flow.

11. SAMPLES AND CERTIFICATES.

11.1 Samples of Materials proposed for use shall be submitted to the Contracting Officer for approval on request.
Sufficient samples shall be provided for check testing by the Govemm~tas required.

11. 2 Certificates of Compliance with specification requirements shall be submitted in accordance with SPECIAL
PROVISIONS.
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12. HANDLING AND STORAGE. Sheet-metal items shall be carefully/handled' to prevent damage to the
surfaces, edges, and ends, and shall be stored at the site above the groundiri a covered, drylocatio.n;Damageditems
that cannot be restored to like-new condition will be rejected and shall be replaCed at no addition ,cost to the
Government.

13. SCUPPER LINING.

13.1 ScupperLiningS; The interior of the scupper opening shall be lined withshe~t metal. Tbe unipg shaH extend
through and project outside ofthe wall to form-a spout with a drip on the;bottom,edge and shall beform.ed to
return· not less than one inch against both faces of the wall or parapet with the outside edges folded under Il2 inch
less on the top arid sides. The perimeter of the lining shallbe approximately 1/2inchless than the perimeter of the
scupper. The top and sides of scuppers on the roof-deck side shall be joined 'to base flashing by,aJocked.and soldered
joint. The bottom edge shall be-joined by a locked and solderedjointto the base tlashingand where required, shall
be formed with a ridge to act as a gravel stop around the scupper irilet. Surfaces to receive the lining shall be coated
with bituminous plastic cement.

14. EXPANSION AND CONTRACTION JOINTS FOR SHEET METAL shall be provided at.4(}-foot intervals for
, copper and stainlesS steel and at 32-foot intervals for aluminum, except that where the distance between the last
expansion joint and the eml of the continuous run is more than halftherequired interval spacing an additional joint
shall be provided. Joints shall be evenly' spaced. Extruded aluminum gravel stops and' fasciae~shall be joined by
expansion and contraction joints at not more than 12"footspacing.

15. FLASHINGS •shall be installed at intersections of roof with verticalsutfaces and at' projections through roof"
except that flashing for heating and plumbing, including piping, roof, and floor drains, and for electrical.conduit
projections through roof or walls is covered in !appropriate sections for such work. Cap flashings shaH be turned'
around exterior corners of masonry or concrete walls at least 2 inches, shall be secured into masonry joints and into
concrete with expansion anchors and sealed with No.4 sealing compound. Cap and base flashing for exterior and,
interior corners shall be 'factory-fabricated units. Corner units shall have mitered joints, shall be installed with 3-inchi
lap joint over flashings on each side. Joining shall be as specified in table II. Unless otherwise indicated, through-walli
flashing shall be terminated 1/2 inch inside each exposed face of the wall. Except as otherwise indicated, cap!
flashings shall be provided over base, flashings. Perforations in flashings made by masonry anchors shall be covered UP!
by an application of bituminous plastic cement at the perforation. Flashing shall be installed on top of joint:
reinforcement. .
15;1 Base Flashing shall extend up vertical surfaces toreglet and out on the roof or horizontal surface not less thaIli
4 inches. Straight runs of base flashing shall be made up in units of lengths conforming to the spacing of expansion
joints specified in paragraph Expansion and Contraction Joints for Sheet Metal. Joints in base flashing shall be made!
as specified in table II. Metal base flashing shall be installed at locations indicated and shaH be coordinated wit~

roofing work. Metal base flashing shall be set in plastic bituminous cement over the roofing felts, and nailed tq
nailing strip andshaU' be secured in placed on the roof side with nails spaced not inore than 3 inches on centers~
Bituminous base flashings are coveredin section: BUILT-UP ~OOFING.

15.2 Cap Flashing shall be installed either in a reglet specified in paragraph REGLETS or shaH consist of Ii
two-piece combination unit with the receiver component built in the construction and the cap component
interlockirig not less than 1-l/2inches into the receiver. The flange of the receiver component installed intomasonI)!
shall extend not less than 4 inches, into the joint. Flange shall be located not less than 8 inches nor more thail
16 inches above roofing not having cant strips or shall be located notless than 5 inches nor more than 13 inche$
above cant strip. Cap flashing shall be .fabricated from any of the materials specified for cap flashing in table I~
except two-piece combination unit shall be fabricated of copper or copper clad stainless steel of the thickness
specified. Cap flashing shall overlap metal base flashing .not less than 3 inches and when used with reglets shal~
extend into reglets not less than ,1-1/8 inches. Where bituminous base flashings are provided, the cap flashing shan
extend down as close as practicable to the top of the cant strip. Cap flashing shall be factory formed to provid~
spring action against the base flashing. Lower edge shall have a longitudinal V-type crimp or shall be folded under
not less than 1/2-inch. Cap Flashing terminations shall be sealed.

16. GRAVEL STOPS AND FASCIAE shall be provided for roof edges. Sheets shall be, fabricated without
longitudinal joints except where two-piece fasciae are used when fasciae depth exceeds 7 inches. Provision fo~
expansion shall be provided at joints. Factory fabricated internal and exterrialcorner units with mitered joints shal!1
be provided. Roof flange and splice plate of the gravel stop and fascia shall extend out on the roof not less th~
4 inches, and shall be set in plastic bituminous cement over the roofing felt. Roof flange shall be nailed withnail~
spaced not greater than 3 inches on centers located within one inch of the outer edge of the flange. The fasci~
section shall not be ,face nailed except as specified for twO"piece"fasciae. The upper piece oHwO"piece fascia is th¢
same as specified above except that the fascia depth shall be at least 3-1/2inches, and it shall overlap the lower fasci~
not less than 2 inches. The lower piece shall be hooked 1/2 inch over edge strIp and splice plate and face nailed oll
l2-inch centers one inch below top of sheet., The upper fascia shall be hemmed 1/2 inch at lower edge and shall b~
formed to fit tight against lower fascia. Either smooth or corrugated 'sheets specified hereinafter, maybe used at the
option of the Contractor. When aluminum is indicated in table I, the gravel stop and fascia may be of extrude~
aluminum.
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16.1 Extrusions. The extruded type of aluminum gravel stop and fascia shall be a factory fabricated,
prepackaged, complete system with fastenings, of the style indicated. The system shall be installed in accordance
with the manufacturer's recommendations and the other requirements herein specified. Extruded coverplate shall be
provided over each joint. Aluminum sheet flashing 0.025 inch thick by at least 12 inches wide and having a dept to
within one inche of the bottom edge of fascia shall be applied under the gravel stop and fascia at each joint.

16.2 Sheets, Smooth. Joining shall be as specified in table n. Gravel stops shall be installed with 1/2-inch space
between sections. The joint shall be covered with a 6-inch wide cover plate formed to the profUe of the gravel stop.
The cover plate shall be embedded in mastic, nailed through the opening between the gravel stop sections and loose
locked to the drip. edge. The lower edge of fascia shall be hooked 3/4 inch over an edge strip specified in paragraph
EDGE STRIP. The lower hooked edge shall be bent outward at an angle of 30 degre~. When fascia exceeds 6 inches
in depth, one or more horizontal steps not less than 1/2 inch high shall be formed in the fascia. When fascia exceeds
7-inch depth, two-piece fascia shall be used.

17. PITCH POCKETS shall be provided where indicated. The pitch pockets shall have single hem edge roof flanges
at least 4 inches wide and shall be strip flashed as specified in section: BUILT-UP ROOFING. Roof flanges shall be
joined as specified in table II. Upstanding leg shall be at least 3 inches high, and pocket shall be filled with hot
roofing bitumen over a one-inch layer ofbituminous cement.

18. REGLETS shall be a factory fabricated product of proven design, complete with fittings and special shapes as
may be required. Rigid polyvinyl chloride type material as specified hereinbefore may be used. Open-type reglets
shall be filled with fiberboard or other suitable separator to prevent crushing of the slot during installation. Reglets
shall be installed ina manner to provide a watertight installation. Reglets shall be located not less than 8 inches nor
more than 16 inches above roofing not having cant strips or shall be located not less than 5 inches nor more than
13 inches above cant strip. Reglets may be formed to receive cap flashing having a 3/8-inch, 4S-degree snap lock.
Reglet plugs snall be spaced not over 12 inches on centers and reglet grooves shall be filled with sealant specified in
table II. Friction or slot-type reglets shall have metal flashings inserted the full depth of slot and shall be lightly
punched every 12 inches to crimp the reglet and cap flashing together. Ends of each section of reglet shall be alined,
butt joined and securely he1din position until concrete or mortar has hardened. Bituminous flashings shall be
installed up to reglets as specified in section: BUILT-UP ROOFING.

18.1 For Masonry. Reglets for cap flashing shall be built in the masonry joints. They shall provide a continuous
groove not less than 3/16 inch at opening, extending horizontallY into the mortar joint not less than 1-1/8 inches.
They shall have toothed-lip section to anchor the upturned edge of the metal snap-lock flashing when inserted.
Polyvinyl chloride type shall be installed as recommended by the manufacturer.

19. PAINTING. Sheet metalwork shall not be field painted except as required for protection of aluminum.

*****
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1.1 ' Federal Specifications (Fed. Spec.).

I. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, forIll. a part of this specification to the extent indicated by the references
thereto.

Oass C Asphalt Organic-Felt Sheet
Roofing and Shingles (October 1974;
Rev May 1 1975)

Asphalt-Saturated Organic Roofing
Felt for Use in Membrane Water
proofing and Built-Up Roofing

Cement, Bituminous, Plastic

Roofing Felt (Roll, Asphalt-Prepared,
Mineral Surfaced)

4. Materials
5. Preparation of Surfaces
6. Application of Roofing

Index

UL997

UL790

UL55B

D 226-77

1. Applicable 'PublicatiORs
2. General
3. Delivery and Storage of Materials

SS-C-153C

SS-R:-630D
& Int. Am-2
(GSA-FSS)

1.2 ' American Society for Testing and Materials (ASTM) Publication.

1.3 ' Underwriters Laboratories, Inc. (UL) Publications.

Tests for Fire Resistance of Roof
Covering Materials (May 1973)

Wind Resistance of Prepared Roof
Covering Materials (Aug 1973)

2. GENERAL. Asphalt striJrShingles shall be applied to the roof surfaces indicated. Metal flashings are specified
in section: SHEET METALWORK, GENERAL. Metal drip edge and asphalt flashings are included in this section. .

3. 'DELIVERY AND STORAGE OF MATERIALS. Deliver materials in manufacturer's unopened bundles and
containers with the manufacturer's brand and name marked clearly thereon. Store shingles in accordance with
manufacturer's printed instructions. Store roll goods on end in an upright position. Immediately before laying, felt
roofs and roll roofing shall be stored for 24 hours in an area maintained at no lower temperature than 50 degrees F.

4. 'MATERIALS shall conform to the respective specifications and standards, and other requirements hereinafter .
specified.

SECfION14W

ROOFING, STRIP SHINGLES

4.1 Asphalt-Saturated-Felt Underlayment. ASTM D 226, Type I.

4.2 ' Bituminous Cement. Fed. Spec. SS-C-153, Type I.

4.3 'Nails. Nails shall be in accordance with manufacturer's printed instructions.

4.4 ' Mineral-Surfaced Roll Roofing. 'Fed. Spec. SS-R-630, Class L Select color to match color of adjacent
shingles.

4.5 'Shingles. Shingles shall meet the requirements of Underwriters Laboratories, Inc., for Class C, wind-resistant
shingles, by equaling or exceeding the requirements of UL 55B, UL 790, and UL 997. Shingle burtdle wrapping shall
bear the label of Underwriters Laboratories, Inc. Shingles shall be square-butt strips of uniform thickness or of
thick-butt style. Size of shingles shall be approximately 12 by 36 inches. Any of the following designs are permitted:
2-tab design; 3-tab design; or no cut-out design. Shingles color shall be dark bronze as selected from the
manufacturers standard colors.



5. PREPARATION OF SURFACES. The constructiollof any bay or section of roof shall be completed befo~e
roofing work is started. Roof surfaces shall be smooth, firm,dry, and free from loose boards, large cracks, a,d
projecting ends that might injure the roofing. Vents and pther\projections through roofs shall be properly flash~
and secured in position, and projecting nails shall be driven firmly 'home.

6. 'APPliCATION OF ROOFING. Roofing shall be applied in accordance with the manufacturer's print¢<!
instructions as they appear on the bundle Wrapping and to the requirements hereinafterspecitled. ' ,

6.1 ' Metal Drip Edges. Metal drip edges" ~made of nODocorrodible, non-stainingmetal.shaUbepr6vided along tlite
eaves and rakes. The metal drip edge shall be applied directly over the underla}'ment along the rakes a,nd directly ~n
the,.wood deck. a.t theea~es. Metal drip edges shall extendbackfrom the edge of 'the deck not mOre than 3--inch~s
and shall be ~cured with compatible nails ,spaced not more, than 10 inches on 'center along the-inner 'edge. ' ,

6.2 'Underlayment. Before any shingles are applied, asphalt saturated felt underlayment shall be applied to t~e
roof deck sheathing. A single- layer of underlayment is required for all roof slopes 4-inchesperfoofand greater. ¥\'
double-layer of underlaymellt is required for all roof slopes between 2-inches per foot and 4-inches per foot.

6.3 'Flashings. Flashil1gs shall be provided at the intersections of roofs, adjoining walls, or project1ons tlirough the
deck such as v,"ent, staCks., Careful attention shall be given to the installation of all flashings., F,or, un1J$ull1 flashints
conditions not covered in the manufacturers printed instructions, the Contractor shall contact the roofirjg
manufacturer for recommendations as to details; Valley flashing may be of the open, closed cut, ',or Woven type li-t
the option of the Contractor. For sloping roofs which abut vertical surfaces, metal stepped flasmng"shall be provided
in accordance with section: SHEET METALWORK, GENERAL.

* * * * *

14W-2

..



14X-l

1.3 American Society for Testing and Materials (ASTM) Publications.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed b~ow, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

Specifications for Interior Lathing .
and Furring

Lath, Metal, (and Other Metal Plaster
Bases)

Portland Cement

Steel, Carbon, Cold-Rolled Strip

Hot-Rolled Carbon Steel Sheetaild
Strip, Structural Quality

Unit Weight of Aggregate,.

Inorganic AggregateS for Use in Gypsum
Plaster

Special Finishing Hydrated Lime

10. Preparation for Plastering
11. Mixing of Plaster
12. Base-Coat Proportions
13. Application of Base Coats
14. Machine Application
15. Finish-Coat Proportions
16. Application of Finishes
17. Patching
18. Samples of Completed Work

Index

QQ-L-IOIC

QQ-W-461g

A42.4-1967

A 109-72

A 570-75
& Errata

C 29-71

C 35-70(R 1975)

C 150-74

C 206-49(R 1974)

1. Applicable Publications
2. General
3. Materials
4. Materials List, Samples, and Shop Drawings
5. Delivery and Storage of Materials
6. Lathing
7. Openings
8. Installation of Accessories
9. Plaster Thickness and Surface-Evenness

1.1 Federal Specifications.

Wire, Steel, Carbon (Round, Bare, and
Coated)

1.2 American National Standards Institute, Inc. (ANSI) Standards.

. SECTION 14X

FURRING (METAL), LATHING, AND PLASTERING

2. GENERAL. Portland-cement plaster as included herein shall be applied as specified hereinafter to those areas
indicated in the finish schedule. Ceilings shall include exposed overhead surfaces. Wall shall include vertical surfaces
including surrounds of openings and recesses. Metal framing and fUrring systems for application of metal plaster base
on walls and ceilings, are included. Plaster base coat proportions are given in table n, and the required types or
thickness of lath are in table I at the end of this section. Ends of wire ties used for lathing and furring shall receive 3
full twists and be bent into the plane of the lath. Plaster may be applied.directly to interior masonry walls and to
interior side of exterior cavity walls. Furring and plaster base shall be used on interior of exterior single wythe
masonry walls to receive plaster finish.

3. MATERIALS shall conform to the respective specifications and other requirements specified. Decimal
equivalents of sheet-metal gages specified hereinafter are Manfacturers' Standard Gage for Steel Sheets for uncoated
or painted she.ets and, Galvanized Sheet Gage for galvanized sheets. Decimal equivalents of steel wire gages specified
hereinafter are the Steel Wire Gage. Allowable tolerances shall be those specified in the applicable material
specification.
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3.2 Base-Coat Plaster.

3.2.1 Portland-Cement l>J.aster shall be a mixture of portland cement, sand, and lime as speciliM in table II.

3.1 Aggregates. The unit weight of aggregates shall be determined in accordance with ASTM Test Method C 2~.
Aggregates shall conform to ASTM Specifications C 35, except that the gradation of natural 'Qr manufactured san~
for portland-cement plaster shall be as follows. ..

"

2
22
52
65
97

o
8

38
78
97

100

Sand, percentage by weight,
retained on each sieve

Maximum Minimum

4
8

16
30
50

100

Sieve Size

3.3 Lath.

3.3.1 Metal Plaster Base. Federal Specification QQ-L-lOl. Types and weights of lath aticeptable for varioJils
spacings shall be as shown in table I hereinafter. Welc;led or woven wire lath shall be welded or Woven wire with pap~r
backing. Classes 3 and 6 welded or woven wire lath shall have a continuous absorbent paper backing, and classl3
w.. elded or woven wire lath Sh.all have a continuous waterproof pa.p.er b.aCk.ing. Welded wire lath.. shall.. be maximum~
by 2-inch mesh of wire not less than 0.0625-inch nominal diameter, 16 gage, with not less than 0.0915-inch nomi 1
diameter, 13 gage, longitudinal stiffener wire on 6-inch centers. Woven wire lath shall be a maximum 1-1/2- y
l-1/2-inch mesh wire of not less than 0.054G-inch nominal diameter, 17 gage. Classes 3 and 6 welded or woven w'. e
lath shall be fabricated in a manner to proviae not less than l/4-inch keying between wire and paper backing or
keying shall be obtained by a uiliform series of slots ina paper separator woven between the 21ayers of wire. .

3.4 Lime. ASTM Specification C 206. Special finishing hydrated lime shall be machine-mixed with water to fO$l
a putty and shall be allowed to stand forIeast 15 minutes before using. .

3.4.1 Lime Putty shall be made from special finishing hydrated lime. Approved measures shall be taken to prot~t

the putty from exposure to the sun and to prevent excessive evaporation when stored.

3.5 Nails and Staples. Nails and staples shall be of steel and shall conform to sizes and shapes as specifi¢d
hereinafter. Sizes specified are minimum. ,.. ,

3.5.1 For Metal Plaster Base. Metal plaster base shall be secured with barbed roofing nails; 0.1205-inch nom' al
diameter, 11 gage, with 71 16-inch heads, 1-1/2 inches long for use on horizontal wood supports and one inch 10
for use on vertical wood supports. Four-penny common nails, or wire staples or hook-head metal-lath n 's
0.080G-inch nominal diameter, 14 gage and one inch long, may be used in lieu of one-inch roofing nails on verti al
supports, Nails and staples for attaching 3/8-inch ribbed lath shall be 3/8-inch longer than the respective ty es
specified above for use on horizontal and vertical wood supports. Common nails shall be bent over to engage at Ie t
2 strands of flat lath or the rib of ribbed lath. Special blued, U-shaped head nails, O.lOSS-inch nominal mamet r,
12 gage, shall be used for attaching paper-backed wire lath. Where other than self-furring lath is used over met
masonry, or concrete surfaces, galvanized furring nails that will permit the formation of l/4-inch plaster keys
be used.

3.6 Portland Cement. ASTM Specification C 150, type I or type II. Only one type and brand of cement shall ~e
used in the work.

3.7 Water shall be clean, fresh, potable, and free from in.iU:r;iOU8 amounts of oils, acids, alkalis and organic matter
injurious to the plaster.

3.8 Metal Plastering Accessories shall be protected by galvanizing except that manufacturer's standard protecdve
coating shall be permitted for comerite and striplath, and shall conform/to the following.

3.8.1 Corner Beads shall be of steel not less than 0.02l7-inch nominal thickness, 26 gage. Flange dimensions maY
include nose of bead. .

3.8.1.1 Expanded Flange Corner Bead shall have flanges at least 2-1/2 inches wide and a bead not exceeding
}/16-inch diameter.



..

3.8.2 Comerite shall be cutlengthwisefrom expanded metaUalh weighing not less than 2;5 pounds per square
yard or shall be formed of at leastl9-gagegalvani:z:ed wire welded or woven into fabric weighing not less than
1.7 pounds per square yard. Cornerite .shall fOrm an. angle of at least 100 degrees between not less than 2-inch legs.

. .

3.8.3 Striplath shall be ~xpanped-metallath cut lengthwis~ from copper-bearing steel sheets to form flat strips of
sizes hereinafter specified and weighing not less than 2.5 pounds per square yard.

3.804 Base Screeds shall be of steel not less than 0.0217-inch nomin81thickneS~, 26 gage, and Shall have a depth of
1/2 inch. Wings on eXPansion-flange type shall be not less than 2 inches wide.

3.8.5 Casing Beads shall be of steel not less than 0.0276-inch nominal thickness, 24 gage, and shall have a depth of
1/2 inch or 3/4 inch, with expanded wing at least 2 inches wide, Face flange shall be as specified and back s all be
slightly arched to provide a spring effect.

3.8.5.1 Square Casing Beads shall have a face flange that subtends a 900degree angle and shall have a short reveal on
the front edge.

3.8.6 ExpansiOn Control-JointBeads shall be of steel not less than O. 0217-inch nominal thickness, 26 gage, or of
zinc alloy not less than O.013-inch nominal thickness, 29 gage, designed to allow transverse movement of adjoining
plaster, and shall have a depth of not less than l/2-inch with perforated- or expanded-metal wings.

4. MATERIALS LIST, SAMP:LES, AND SHOp DRAWINGS. Before starting application of furring, lathing, or.
plastering, the Contractor. shall submit to the Contracting Officer for approval, the materials list, samples, and shop
drawings required herein.

4.1 Materials List. A list of materials and acces ories to be incorporated in the work shall be submitted in
triplicate, and shall include descriptive data, catalog cuts, and other such information required to identify the
materials as to the location or locations of their use in the work. No consideration will be given to partial lists
submitted from time to time.

4.2 Samples. .One 12- by 12-inch section of each type of lath, and one 12-inchlength of each accessory and trim
item proposed for use shall be. submitted for approval.

4.3 Shop Drawings including installation details shall be submitted for approval in accordance with SPECIAL
PROVISIONS for ceiling framing and furring, for framing and furring required to support wall-and ceiling-mounted
items,and for framing and furring required at opening in walls and ceilings.

5. DELIVERY AND STORAGE OF MATERIALS. Manufactured materials shall be delivered in the original
packages, containers, and bundles bearing the name of the manufacturer and the brand name. Plaster, cement, and
lime shall be stored off the ground under watertight cover and away from sweating walls and other.damp surfaces
until ready for use. Damaged or deteriorated materials shall be removed from the premises.

6. LATHING.

6.1 Application of Metal Plaster Base. Metal plaster base shall be applied with the long dimension across the
supports, with true even surfaces, and without sags or buckles. Lath on restrained ceilings shall be tumed down at
junction with wall, or shall be applied to comerite or corner bead as specified hereinafter. Metal plaster base on
vertical surfaces shall be oriented to provide maximum mechanical bond with plaster and the lower sheet shall be
attached to overlap the upper sheet. When paper-backed lath is used, the upper sheet shall be attached to overlap the
lower sheet. The lath shall be secured to supports at intervals not exceeding 6 inches. Nails or staples shall be used
for securing lath to wood supports. Tie wires, rings, clips, or other approved fasteners having equivalent holding
power of the tie wires shall be used for securing the plaster base to masonry. Side-laps or junction of sides of plaster
base shall, in addition to being secured to supports, be tied or otherwise secured at intervals not exceeding 9 inches
between supports. The types of metal lath applied shall be used within the weight limitations and maximum spacing
of supports shown in table I and specified herein.

6.1.1 . Flat Lath, Classes 3 and 6' shall have endlaps of not less than one inch, staggered over supports. Sidelaps
shall be as required for proper tying but not less than 1/2 inch. Welded or woven wire lath shal1lap not less than one
mesh at ends and sides. Lath shall return around vertical corners at least one full support or be reinforced with
comerites or comer beads. Ceiling lath shall be turned down at vertical surfaces at least 6 inches. Ends of lath turned
at comers shall be secured to abutting lath.

6.1.2 Ribbed Lath, Classes 1 and 4 shall have endlaps of not less than one inch staggered over supports. Sidelaps
shall be as required for nesting one rib or lapping one rib but not less than 1/2 inch. Joints at vertical and horizontal
comers shall be butted and shall be reinforced with comerites or comer beads.

6. 1.3 Pipe Chases and· Recesses. Chases and reeeses shall be lathed for plastering. Openings over 12 inches wide
shall be bridges with furring channels spaced 12 inches on centers. Openings 12 inches wide and less need not be
bridged. Lath shall extend 3 inches beyond the edges of the opening" shall be securely fastened by nailing or tying,
shall be tied or clipped to bridging channels, and shall be laced along longitudinal joints.
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(a) The total plaster thickness frointhe back plane of the metalplast'er base exclusiVe of ribs shall be not less
than 3/4 inch. '

9. PLASTER THICKNESS AND SURFACE EVENNESS shall be controlled by grounds or screeds of metal, wood,
Or plaster. Wood grounds are specified under section: ROUGH CARPENTRY. Plaster Shall befinlShed to a trueandj
even surface well wi thin limits establiShed by best trade practice. Plaster thickness from the face ofthe plaster base!
to the finished plaster surface shall be as follows. '

Thickness of PIaster

5/8 inch, minimuIil (a)

5/8 inch, minimum

Metal plaster base

Masonry walls

Plaster Base

7. OPENINGS. Reinforcement shall be provided at corners of openings in plastered areas extending 12 inches o~
mOre iIi any dimension by securing striplath diagonally at thecorners.Striplath shall be at least 6 inches widebyJ
16 inches long except that shorter lengths shall be used toprecludelappingstriplath. Striplathshall be secured td
lathin$ without extending fastenings into or around supporting members. Where plaster is applied directly to;
masJlnry surfaces, the striplathsh~l be secured to the masonry as specified hereinbefore. . .

7.1 Ceiling Openings. Framing, forceilin.g openings andsupple~ental supporting members for items mounted in
the ceiling shall be provided. Framesforopening"shall be'securely attached to'lath support members, except tha~
frames provided with exp;anded metal flanges shall be securely attached to lath. Intermediate structural members,!
although not a part of the structural system, shall be provided for attachment or suspension of support members. .

7.2 Wall Openings. Frames shall be provided for wall and partition openings 'such as required for doors,and'i
access panels. Steel frames Shall be as specified in sections: STEEL DOORS AND FRAMES orMISCALLANEOUS
METAL. Wood frames, wood bucks, and blocking shall be as specified in section: ROUGHCARPENTRY. Steel!
frames shall be securely attached through built-in anchors to the nearest stud on each side of the:opening by tie wire"I'
bolts, screws, or welding ana to the plaster base of solid partitions by securely lapping with the plaster base material,
or bracing where bracing is specified. Wood frames shall be securely attached to the nearest stud of frame partition~
and to wood bucks built into the solid partition. Sizes shall be as indicated fcreach type ''ll11d size of wall o~

partition. Steel frames Shall1>e grouted solid with plaster grout and a groove shall be formed within the frame returnsi
to receive lath and plaster. :For hollowPllrlitions,' in lieu of grouting steel frames, door opening may'be additionally!
braced by tying together each set of double-jamb studs with notless than four.solid metal columll clips evenly!
spaced along each jamb•. For ungrouted frames, plaster base shall be inserted beyond frame retwrnsandnotched tOI
pass beyond jamb anchors. 'Partitions not extending to the structural ceiling or structural supports or frame Shall be!
strengthened at openings with angle bracing from each jamb location anchored to the structural-ceiling or supports.;
Cross bracing between partitions or similar bracing may be substituted for angle bracing as.approved. MinorJramesl
such as those required for access panels may be provided with eXpanded metal flanges which shall be securelyi
.attached to lath.

8. INSTALLATION OF ACCESSORIES. Accessories shall be set level and plumb to straight lines or set to!
smooth curves as indicated and shall be securely located on the plaster base ina manner common to the trade so as!
to developl.lniform plaster. thickness. Fastenings Shall be spaced not over 12 inches on centers. for single-flanged!
accessories and not over 24 inches on centers on each flange of double-flanged accessories. Accessories shall bel
mitered or coped at corners, or prefabricated corners Shall be used. Joints in straight runs shall be formed with splice!
or tie plates. . , .

8.1 Base Screed shall be installed in long lengths and Shall be placed approximately 3 inches above finished floor i

,elevation unless indicated otherwise.

8.2 Comer Beads shall be installed at external plastered comers. Corner beads shall be in single lengths except!
where ,the continuouS run of the corner exceeds the standard stock length of corner beads. Corner beads sha:ll be!
secured to the furring members orsupports.

8.3 Comerites. Cornerites sha:ll be installed at internal angles formed by abutting sUrf~es of metal lath noti
turned down at horizontal corners or returned around vertical corners. The cornerite shall be secured toabuttingj
lathed surfaces. Where plaster is applied direct to masomy surfac.es, the comerite Shall be secured to the masonry as!
specified hereinbefore. ' ,

8.4 Casing Beads ShaIlbe installed at the joints of dissimilar base materials in the same plane and at exposed edgesi
of plaster including junctions of walls and ceilings except that'beads shall not be installed at restrained ceilings'!
abutting plastered surfaces. .

8.5 Expansion Control-Joint Beads shall be installed as control joints in plasterwork at the lOcations indicated.
Plaster base shallnot be run continuous through control joints. Additional supports Shall be installed as required to
support the bead. .



9.1 Metal Grounds and Screeds. Metal grounds shall be furnished as required for securing trim items and
providing fimshed comers and terminations; Metalscreeds shaJ,1 be installed for base screeds when wood or metal
grounds are not required. Temporary screeds shall be installed when permanent screeds or grounds cannot be used.
On completion of approved base coats,temporary screeds shall be removed and resultant voids immediately filled
with plaster.

9.2 Plaster Screeds shall be used within the plastered areas to supplement wood and metal grounds and screeds.

10. PREPARAnON FOR PLASTERING. Base for plaster shall be inspected and approved prior to plastering.
Lath, grounds, and accessories shall be true to lines and elevations and securely fastened. Plastering shall not be
started until windows are glazed and exterior doors are installed unless openings are temporarily closed with plastic
sheeting or cheesecloth. Ventilation, either natural or supplied by fans, circulators, or air-conditioning system, shall
be provided to remove excess moisture from plaster and exhaust the moisture outside the building.

10.1 Plastering in Cold Weather. When the ambient temperature is below 55 degrees F., heat shall be maintained
in the building continuously and uniformly at not less than 55 degrees F. from one week prior to beginning of
plastering operation, during plastering, and until plaster is sufficiently dry to receive surface finishing materials Or for
at least one week after the plaster has set when nO finishing materials are required. Fans and baffles shall be provided
when necessary for adequate ventilation and circulation to avoid overheating.

10.2 Masonry Surfaces shall be thoroughly cleaned and free of frost, paint, efflorescence, oil, grease, acids, and
loose or foreign matter prior to application of plaster.

II. MIXING OF PLASTER. Plaster shall be mixed in mechanical mixers except where hand-mixing is approved
for small quantities. Frozen, caked, or lumped material shall not be used. Each batch shall be proportioned by
volume, accurately measured by manual or mechanical devices, and thoroughly mixed with the minimum amount of
water until uniform in color and ,consistency. The proportioning and mixing of plaster for machine application shall
be as specified in the paragraph MACHINE APPLICATION. Retempering will not be permitted, and plaster that has
begun to set shall be discarded.

12. BASE-COAT PROPORTIONS. The various proportions shall be as indicated in table II for the various types
of plaster that may be used for the various plastering conditions.

13. APPLICATION OF BASE COATS. Unless otherwise indicated, two-coat work shall be applied on masonry.
Three-coat work shall be applied to metal.lath. Base coats shall be carried to the floor, with spaces between grounds
filled flush with grounds. Plaster corners above bullnosed' corners of other materials shall be molded to the same
radius as the bullnosing. Suction of dry porous materials, including plaster, shall be reduced by slightly 'moistening
just prior to plastering.

13.1 Two-Coat Work. The base coat for two-coat plasterwork shall be a scratch coat doubled-back, applied with
sufficient material and pressure to form full bond with the plaster base. The doubled~back coat shall bring the plaster
out to grounds and shall' be rodded and darbied to a true surface. The surface shall be left level but rough to form a
bond for the finish coat.

13.2 Three-Coat Work. The scratch and brown coat for three-coat plaster shall be applied as follows.

13.2.1 Scratch Coat shall be applied with sufficient material and pressure to form full bond with solid-base
materials and form full keys on metal and wire lath with approximately l{4-inch thickness of plaster over the plaster
base material. The surface shall be scratched to form a bond for the brown coat. Scratch coat of Portland-cement
plaster shall be moist-cured with a fog spray until application of the brown coat.

13.2.2 Brown Coat shall not be applied until after the scratch coat has set and hardened, and not less than
24 hours after application of the scratch coat. Brown coat shall be brought out to grounds and straightened out to a
true but roughened surface to receive the finish coat. Portland-cement plaster brown coat shall be moist-cured with a
fog spray until application of the finish coat.

13.3 Plaster Grout shall be applied to steel· frames of openings. Plaster grout may be applied to steel frames of
hollow partitions in lieu of tying together the double studs at jambs as required in paragraph OPENINGS. Grout
shall be placed and grooved prior to lathing operations. Heads and jambs of frames shall be filled solid with grout.
Grout shall be scratch-coat material mixed to a dry consistency.

14. MACHINE APPLICATION. A plastering machine may be used for the application of scratch and brown
coats.

14.1 Plaster for Machine Application shall be a special plaster compounded and packaged by the manufacturer for
this purpose. Slump cone equipment shall be present on the jobsite when base-coat plastering begins and at all times
until it is completed. Testing of the mix shall be the responsibility of the Contractor, but equipment shall be
available for use by the Government. Under no circumstances shall additional water be added to the mix to allow
pumping through extended hose lines to the plastering nozzle. The amount of water added to each batch of plaster
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15. FINISH-COAT PROPORTIONS.

shall be that quantity which results in aplaster slump ofnot more than .3 inches for gypsum and 2-1/2 inches fot
Portland cement using a standard plaster slump cone or6 inches for gypsum and 5 inches for Portland cement using
aCOl1Crete slump cone. .

15.1 Portland-Cement-Plaster Finish. By volume, one part Portland cement, 4 parts sand, and 1/4 part lim~
putty. Lime putty shall be reduced to 115 part where Portland-pozzolan cement is used.

16. APPLICATION OF FINISHES. The finish coat shall be applied over a partially dryhase coat•.The finish coat
shall be applied in accordance with the best trade practice for the type of base plaster. The finish coat shall btl
omitted back of projecting bases, wainscots,fixed equipment, and other locations where indicated. Finish coats shall
not be applied above wainscots until wainscots have been installed.

16.1 Portland-Cement-Plaster Finish Coat shall be applied after the brown coat has set and hardened, and not le8.'\
than 24 hours after application of the brown coat. The finish coat shall be floated to a true and even surface, theil
trowele.d in a manner that will force the sand particles down into the plaster, and with th.. e final troweling, leave th~
surface burnished smooth and· free from rough areas, trowel markS; checks, or other hlemishes. The finish coat shall
be kept moist with a fog spray for at least 2 days, and thereafter shall be protected against rapid drying until
properly and thoroughly cured. .

17. PATCHING. Plaster showing oversanding, IJracks, blisters,pits, checks, or discoloration will not b~
acceptable. Such plaster shall be removed and replaced with new plaster at the expense of the Contractor. PatchiDM
of defective work will be permitted only when approved by the Contracting Officer, and such patching shall match
existing work in texture and color. .

18. SAMPLES OF COMPLETED WORK maybe t8ken by the Contracting Officer at any time forJaboratory
inspection and tests to determine conformance.

(a)
16

16
16
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Maximum center-ta-center spacing of supports, inches
Walls and Partitions Ceilings

Framing Framing or Furring
Wood Wood

2.5
3.4

TABLE I. SUPPORT SPACING FOR METAL AND GYPSUM PLASTER BASE

Weight
per

square
yard,

pounds

Expanded metal
Expanded metal

14.2 Application of Plaster shall conform to the provisions specified in paragraph APPIlCATlON OF BASE
COATS for plaster applied and finished by hand. . .

14.3 Control.

14.3.1 Fluidity or Stiffness ~f plaster shall be tested with a standard 2- hy4- by 6-inch plaster slump testing cont"!
or a 4- by 8- by l2-inch concrete slumP testing cone. . .

14.3.2 Method of Making a Shimp Test shall be as follows.

(a) Place cone on cet'l:ter of dry base plate located on alevel, firm surface. Hold cone tightly against plate.

(b) Fill the cone with plaster obtained from the hose or nOZZle, without air on the nozzle, puddling with
tamping rod during the operation to eliminate airbubbles orvoids.

(c) Screed plaster le\7el with top of cone.

(d) Lift cone straight up from base plate in a slow and uniform motion, and place it on the base plate next to
plaster sample.

(e) Lay a straightedge across top of cone, being careful not to disturb or jostle the plate, and measure thti
slump in inches from the bottom of the straightedge to the top of the plaster sample.

CLASS 3 and 6:

Type of lath

METAL BASE



TABLE II. BASE COAT PROPORTIONS, BY VOLUME

Three-coat work:

Scratch coat 4
Brown coat 4

On Masonry

Two-coat work:

Base coat 1 4

Three-coat work:

Scratch coat 1 4
Brown coat 1 4

* * * * *

TABLE I. (Continued)

2.5 16 (a)
3.4 16 16

2.75 16 16
3.4 19 19

3.4 24 24

24

(a)

(a)
16
16

1/5
1/5

1/5

1/5
1/5

lime
putty

16

16
16
16

24

Sand

(

Portland-Cement
Plaster

Portland
cement
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Over Metal Plaster Base

3.4

2.5
3.4

Plastering conditions

CLASS 3:

Expanded metal
Expanded metal

Expanded metal
Expanded metal

CLASS 3, with waterproof
paper backing:

Welded and woven wire

CLASS 1, with absorptive
paper backing:

Expanded metal

(a) Shall not be used.
(b) Or lath hung vertically

CLASS 1:

Expanded metal

CLASS 3 and 6, with .
absorptive paper backing:

Expanded metal
Expanded metal
Welded and woven wire

CLASS 4:



SECTION 15A

SOLAR ENERGY SYSTEM

1. APPLICA13LE PUBLICATIONS. The folloWing, publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

1.1 Federal Specifications (Fed. Spec.).

Temperature Controls
Control Valves and Controller
Energy Storage 'tank
Piping
Installation of Valves and Equipment
Strainers
Insulation
Painting and Finishing
Operations and Maintenance Instructions
Tests and Balancing
Cleaning of Converter Energy Storage
Tank and Piping

Hangers and Supports, Pipe

Nipples, Pipe, Threaded

Pipe, Steel (Seamless and Welded, Black
and Zinc-Coated) (Galvanized)

Pipe, Steel (Seamless and Welded) (For
Ordinary Use)

Pipe Fittings, Flange Fittings and Flanges,
Steel and Malleable Iron (Threaded and
Butt-Welding), 150 Pound

Unions, Pipe, Steel or Malleable Iron;
Threaded Connection 150 Lbs. and 250 Lbs

Tube, Copper, Seamless, Water and Refri
geration (for Use With Solder Flared-
or CompressioIrType Fittings)

Unions, Brass or Bronze, Threaded Pipe
Connections and Solder-Joint Tube
Connections

Steel Sheets, Carbon, Zinc-Coated

Steel Sheets, Carbon, Zinc-Coated
(Galvanized) by the Hot-Dip Process

Enamel: Heat Resisting (400 degrees F),
Black

Gages, Pressure and Vacuum, Dial Indicat
ing (for Air, Steam, Oil, Water, Ammonia,
Chloro-Fluoro-Hydrocarbon Gases, and
Compressed Gases)

Thermometers, Self-Indicating, Liquid-ill"
Glass for Machine~"y and Piping Systems

Steel, Sheet and Strip, Low:-Carbon

13.
14.
15.
16..
17.
18.
19.
20.
21.
22.
23.

Index
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WW-U-531D

WW-U-516B

GG-T-321c
& Am-I

QQ-8-698
&Am-3

WW-T-799E

GG-G-76D

QQ-8-n5D

QQ-8-n5E

TT-E-496b
& Am-2

WW-H-17lD

WW-N-351C

WW-P-404D
& Am-l

WW-P-406D
& Int. Am-l
(GSA-FSS),

WW-P-521F

Applicable 'Publications
General
Materials and Equipment
Approval of Materials and Equipment
Workmanship
Electrical Work
Converters
Foundations
Pressure Gages and Thermometers
Pressure andVacuum Reli¢f Valves
Drains
Circulating Pumps

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

10.
11.
12.



1.5 American Society for Testing and Materials (ASTM) Specifications.

1.3 U.S. Department of Commerce, National Bureau of Standard (NBS) Publications.

Commercial Standard

Valve, Angle, Check, and Globe,Bronze,
(125, 150 and 200 Pound, Threaded End,
SolderEnds, for Land Use)

Valve, Gate, Bronze (125,150 and' 200
Pound, Threaded Ends, Flange Ends, for
Land Use)

Expansion Joints, Pipe, Guided Slip Tllbe.

Steel Pipe and Fittings

Nonmetallic Gaskets for Pipe Flanges

Safety Code for Compressed Air Machinery
and Equipment

Power Piping

Gaskets, Metallic-Asbestos, Spiral Wound

Pressure Vessels, Division 1 (1974;
Addenda: Summer & Winter 1974; Summer &
Winter 1975; Summer 1976)

Tape, Antiseize, Polytetrafluoroethylene
with Dispenser

MIlrE-178l4A
(DOCKS)
& Am-2

MIL-G-002l032E
(SHIPS)
& AM-l

MIL-T-27730A
(ASG)

WW-V-51E
& Int. Am-2
(GSA-FSS)

WW~V-54D

& Int. Am-2
(GSA-FSS)

Handbook:
H28

A 53-75

B3l.1-1973
& B31.Jb-1973
&B3l.1c-1973
&B3l.ld-1974
& B3l.le-1974
& B3l.1f-1975

B16.5-1973

B16.2l-l962

Blg,..1938

A 120'-73

B 395-76
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Boiler and Pressure Vessel Code &Jnterpretations.

Section VIII

1.2 Military Specifications (MiL Spec.).

Screw-Thread Standards for Federal Services:
Part I (1969); Parts II & III (1957
reprinted December 1966 with corrections)

1.4 American National Standards Institute, Inc. (ANSI) Standards.

Welded and Seamless Steel Pipe

Black and Hot'-Dipped Zinc-Coated (Galvanized)
Welded and Seamless Steel Pipe for Ordinary
Uses

D-Bend Seamless Copper and Copper Alloy
Heat Exchanger and Condenser Tubes

1.6 American Society of Mechanical Engineers (ASME) Codes.
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1.8 ' Tubular Exchanger Manufacturers Association, Inc. (fEMA) Standard.

Standards (1968, Revision 1972)

2. GENERAL.

Welding and Brazing Qualifications (1974;
, Adden'aa:Summer & Wmter 1974; Summer &
Winter 1975; Summer 1976)

'power Tool Chialling

Commercial Blast' Oeaning

Pickling

Shop, Field and Maintenallce Painting

Section IX

SSPC-SP 3-63

SSPC-SP 6-63

SSPC-SP 8-63

SSPC-PA 1-64

1.7 Shiel Structures Painting Council (S8PC) Specifications.

2.1. Conformance with Agency Requirements. Where materials, 9r equipment, are specified to conform to
requirements of the Underwriters' Laboratories, Inc., or the Factory Mutual System, the Contractor shall submit
proof of such conformance. The label or listing of the specified agency will be acceptable evidence~ In lieu of the
label or listing, the Contractor may submit a written certificate, from any approved nationally recognized testing
organization adequately equipped and competent to perform such service, stating that the items have been tested
and that the units conform to the requirements, including methods of testing, of the specified agency. Where
equipment is specified to conform to requirements of ,the ASME Boiler and Pressure Vessel Code, the design,
fabrication, and installation shall conform to the code in evex-y respect.

2.2 Nameplates. Each major item of equipment shall have the manufacturer's name, address, and catalog number
on a plate securely attached to the item. '

2.3 Safety, Requirements. Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating
parts shall be fully enclosed or properly guarded so that any person can come in close proximity thereto.
High-temperature equipment and piping so located as to endanger personnel or create a fire hazard shall be propei"ly
guarded or covered with insulation of a type as below specified. Items such as catwalks, operating platforms, and
guardrails shall be provided where shown and shall be constructed in accordance with section: MISCELLANEOUS
METAL.

2.4 Verific,ation of Dimensions. The contract drawings show the extent and general arrangement of the heating
system. The Contractor shall visit the premises to familiarize himself thoroughly with all details of the work and
working conditions' and verify all dimensions in the field, and shall advise the Contracting Officer 'of any discrepancy
before performing any work. The Contractor shall be specifically responsible for the coordination and proper
relation of his work to the building structure and to the work of all trades.

2.5 Spare-Parts Data. As sOon as practicable after approval of materials and equipment and, if posslble, not later
than 4 months prior to the date of beneficial occupancy, the Contractor shall furnish a complete list of parts and
supplies, with current unit prices and SOUrces of supply. '

3.MA1,'ERIALS AND EQUIPMENT Shall conform to the respective publications and other requirements specified
below., Other materials and equipment shall be as specified elsewhere herein and as shown, and shall be the products
of manufacturers regularly engaged in such manufacture. Items of equipment shall essentially duplicate equipment
that has been in satisfactory use at least 2 years prior to bid opening and shall be supported by a semceorganization
that is, in the opinion of the Contracting Officer, reasonably convenient to the site.

3.1 High Temperature Paint. Federal Specification TT-E-496b & Am-2, black enamel with service temperature
capability to 400 degrees F.

3.2 Iron and Steel Sheets.

3.2.1 Galvanized Iron and Steel. Fed. Spec. QQ-S-775, Oass d.

3.2.2 ' Uncoated (Black) Steel; Fed• .spec. QQ-S-698,' composition, condition, and finish best suited to the
intended use. Gage numbers specified below refer to manufac~rerS'standard gage.

3.3 Pipe and Pipe Fittings.

3.3.1 Malleable-Iron Pipe Fittings~ 'Fed. Spec. WW-P"521, type required to match adjacent pipi~



3.3.2 • Nipples. Fed. Spec. WW-N-351, standaroweight.

3.3.3 Pipe. ASTM A 53, or A 106, Grade A or B standard weight black; ASTM A 120, standard weight, black or
zinc coated; Fed. Spec. WW-P-406, weight A, Class lor 2; WW·P-404, grade A, standard weight, black or zinc coated;
as below specified. .

3.3.4 Pipe Hangers and Supports. Fed. Spec. WW-H-171.

3.3.5 Pipe Threads. NBS Handbook H28.

3.3.6 Thermometers. ·Fed. Spec. GG-T-32I, Type I, dass 3, with wells; temperature range suitable for use
encountered.

3.3.7 Gaskets. Asbestos gaskets shall conform to ANSI BI6.21. Metal lie asbestos gaskets shall conform to Mil. •
Spec. MIL-G-21032 Type II. Approved metallic self-centering style and ring style gasket consisting of metallic
retainer and sealing gland may be used for intended service. The metallic gasket shall have had not less than 2 years
of satisfactory commercial or industrial service under actual operating conditions similar to the intended use.

3.3.8 Unions. Fed. Spec, WW-tJ-531 or WW-tJ-516, type to match adjacent piping. .

3.4 ValVes for Low Temperature Water Heating System.

3.4.1 Air Charging and Drain Valves. Designed for air to flow to top of tank and for the displaced water to flow
back to the system.

3.4.2 Air Valves. Key-operated; heavy~pattern type.

3.4.3 . Angle, Check, and Globe Valves. Fed.. Spec. WW-V~5l type and class as required. Where sUitable, iron body
with.bronze trim may be substituted for bronze and trim valves. Valves shall be all bronze.

3.4.4 . Balancing cocks 2 inches and smaller may be bronze, threaded for black steel Cocks one inch and larger may
be all iron, screwed or flanged end. The cocks shall have a square head or similar device and indicator arc and shall be
designed for 125 Ib/in2 service and 250 degrees F temperature. Iron cocks may be lubricated, nonlubricated or
tetrafluoroethylene resin coated plug valves. In lieu of plug valves, ball-type valves may be used. '

3.4.5 Gate Valves. Sizes 1-1/4 inches orless, Fed. Spec. WW-V-54, Class A.

3.4.6 Flow Control Valve. Ends shall be threaded type as applicable and designed for easy cleaning 'without
disconnectiitg piping.

3.4.7 . Balancing Flow Control Valves. In lieu of balancing cocks specified above, the Contractor may provide
automatic flow control valves to maintain constant flow, .designed to be sensitive topressure differential across the
valve to provide the required opening. The valve shall be selected for the flow required and provided with a
permanent tag carrying a permanent record of the factory-determined flow rate and flow control pressure levels. The
valve shall control the flow within 5 percent of the tag rating. The valve shall be suitable for the maximum operating
pressure of 125 Ib/in2, or 150 percent of the system operating pressure, whichever is the greater. Where the available
system pressure is not adequate to provide the minimum pressure differential that still allows flow control, the
system pump head capability shall be increased, and the cost of the increase shall be borne by the Contractor. The·
valve body shall be provided with tapped openings and pipe extensions shall be provided with quick connecting hose
fittings for a portable meter to measure the pressure differential across· the automatic flow control valve. The
Contractor shall provide one portable meter with necessary accessory kit recommended for the. project by the
automatic valve manufacturer. The flow meter and flow control valve manufacturer or his authorized agent shall
furnish a certificate to the effect that,the system is hydronically balap.ced within plus or minus 5 percent of specified·
flows. The hydronic balancing tests shall be performed in the presence of the Contracting Officer.

4. APPROVAL OF MATERIALS AND EQUIPMENT. Within 20 days of receipt of notice to proceed, and before
starting installation of any materials or equipment, the Contractor shall submit to the Contracting Officer for
approval, in triplicate, layout drawings of the converter equipment rooms and lists of materials and eqUipment to be
incorporated in the work. The layout drawings shall include a plan and elevations of the proposed piping and
equipment, to establish that the equipment will fit the allotted spaces with clearance for installation and
maintenance. If departures from the contract drawings are deemed necessary by the Contractor, details of such
departures, including changes in related portions of the project and the reasons therefor, shall be submitted with the
drawings. Where such departures require piping or equipment to be supported other than as shown, details shall be
submitted that include loadings and type and kind of frames, brackets, stanchions or other necessary supports.
Approved departures shall be made at no additional cost to the Government. TheJ.jsts of materials ;md equipment
shall be supported by sufficient descriptive material,suchas catalog cuts, diagrams, or other data published by the
manufacturer to demonstrate conformance to the specification requirements. Catalog numbers alone will not be
acceptable. The data shall include the name and address of the nearest selVice and maintenance organization that
regularly stocks repair parts. Listings of items that function as parts of an integratedsystem shall be furnished at one I

, . !
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Data shall be submitted also for the following items within the allocated time but not necessarily at the same time:

ThermometersPumps
Gages
Solar Collectors

Converter
Converter foundations

5. WORKMANSHIP.

ime. One copy of the layout drawin~ and of each 'list will bereturned, marked to indicate approval A list of the
following items, with supporting data, shall be submitted at one time.

I
E.I,lergy Storage Tank

, Coritrol equipment
Air c~rgingand dtain fittings

5.1 General Materials and equipment shall be installed in accordance with the approved recommendations of the
manufacturer for obtaining conformance with the contract documents.

5~2 Welding. The Contractor is responsible for welding done by his organization and shall conduct the tests
required to qualify the welding procedures he uses in the construction of weldments built in compliance with the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code and paragraph 127.5.3 of ANSI B31.1 to
be used in the work on this project. ' '

5.3 ' Qualification of Welder. The determination for the performance qualification is the responsibility of the
Contractorand each welder or welding operator shall be qualified by tests using equipment, procedures and a base
metal and electrode or filler wire from the same compatible group number that will be encountered in the applicable
procedure. Welders or welding operators who make acceptable procedure qualification test welds will be considered
performance qualified for the welding procedure used. Performance qualification shall be determined in accordance
with Section IX of the ASME Boiler and Pressure Vessel Code and paragraph 127.5.3 of ANSI Standard B31.1. The
Contracting Officer shall be notified 24 hours in advance as to the time and placeof tests and wherever practical the
tests shall be performed at the work site. The Contracting Officer shall be furnished a listing of the names and
identification symbol as noted on the performance qualification test records to be used to identify the work
performed by the welder or welding operator who, after completing a welded joint, shall identify it as his work by
applying his assigned symbol for permanent record.

6. ELECTRICAL WORK. Electrio-motor-driven equipment specified herein shall be provided complete with
motors and controls. Electric equipment and wiring shall be in accordance with section: ELECTRICAL WORK,
INTERIOR. Electrical characteristics shall be as indicated. Manual or automatic control and protective or signal
devices required for the operation specified herein and any control wiring required for controls and devices but not
shown on the electrical plans, shall be provided under this section. A complete electrical-connection diagram for
each piece of mechanical equipment having more than one automatic or manual electrical-control device shall be
submitted for approval.

7. CONVERTERS. Each converter shall be a multipass shell- and tJ.tube heat exchanger designed to provide hot
water for the low temperature water heating system wlien supplied with higher temperature water from the
mechanical room at the temperature and pressure shown. Each converter shall have an output capacity not less than
shown. The converter shall be constructed in accordance with the ASME Code, Section VIII and TEMA Standards
except as modified below. Variations from TEMA Standards may be approved on items such as tube sheet pass
partition groove requirement, head pass partition thickness and shell thickness and the manufacturer's standard use
if the manufacturer provides adequate data based on actual operating experience in a similar service to assure that
the converter will provide satisfactory service. tJ.tube bundle shall be completely removable for cleaning and tube
replacement. The bundle shall be supported by non-ferrous tube supports which maintain tubes in alinement. The
bundle shall be free to expand within the shell The shell shall be of seamless steel pipe or welded steel construction
and the tubes in the tJ.tube bundle shall be seamless tubing as below specified, unless otherwise shown, standard
fouling allowances as recommended by TEMA shall be prOVided. Where tubes are rolled into tube plates, leak-proof
joints shall be provided. Saddles or cradles shall be provided to mount converter.

7.1 Low Temperature Water Converter. Converter shall have higher temperature water in the shell and low
temperature water in the tubes. The shell side shall be designed for 225 Ib/in2 minimum working pressure and
factory tested at not less than 300 Ib/in2• tJ.bend tubes shall be cupronickel or inhibited admirality constructed in
accordance with ASTM B 395 and shall be suitable for the pressures and temperatures below specified. Tubes shall
be designed for a working pressure of not less than 1501b/in2 at a maximum operating temperature of
150 degrees F. Converter tubes shall be factory tested at 2001b/in2• Low temperature water and relief valve
connections shall be located in accordance with the manufacturer's standard practice. Unless otherwise shown, water
velocity shall not exceed 6 ft/s. Tubes shall be notless than 3/4-inch outside diameter unless otherwise shown.



8. FOUNDATIONS for the converter, energy storage tank and fOT?therheafing,equipment covered by thisI
specification shall be constructed in strict accordance with the manufacturer's recommendltion. i

i

9. PRESSURE GAGES AND THERMOMETERS with approved pressure and temperature ranges shall be suppliedI
for each converter and piping as indicated. Gages sliall conform to Fed. Spec. GG-G-76 and thermometers shalll
conform to Fed. Spec. GG-T-321. A thermometer and pressur~ gage.shall be provided on the highertemperaturei
water supply and return mains. Thermometers shall be separable socket type. .

10. PRESSURE AND VACUUM RELIEF VALVES.

10.1 Vacuum Relief Valve. An approved vacuum relief valve shall be installed in header piping to.admit air:
during drain-down.

10.2 Pressure Relief Valves. One or more pressure relief valves, constructed in strict accordance ~th the ASMEi
Code, Section VIII shall be provided for each converter. The aggregate relieving capacity of the relief valves shall be,
not less than that required by the above code. The discharge from the valves shall be installed as shown. Relief valves·
for low temperature water converter shall be installed on the converter shell.

11. DRAINS. A drain connection with l-inch-hose gate valve or 3{4-inch hose bib shall be installed at the lowest'
point in the low temperature water return main near the converter. In addition, threaded drain connections with,
threaded cap or plug shall be installed wherever required for thorough draining of the low temperature water system.,

12. CIRCULATING PUMPS for hot water shall be of the single-stage centrifugal type, self priming electrically!
driven. The pumps shall be supported on a concrete foundation on which installed as indicated. The pumps shall!
have a capacity not less than indicated, andshall be either integrally mounted with the motor or direct-connected byl
means of a flexible-shaft coupling on a cast iron or steel sub-base. The pump shaft shall be constructed of alloy steel, !
with sleeve bearings and glancis of bronze, and the housing of close-grained cast iron. Themotor shall be of a typei
approved by the manufacturer of the pump, or sufficient power for the service required, suitable for the .available!
electric service, and shall conform to the requirements specified in section: ELECTRICAL WORK, INTERIOR. The,
motor shall be controlled by a suitable switch activated as below indicated in SPACE-TEMPERATURE CONTROLS.,

13. TEMPERATURE CONTROLS.

13.1 General. 'The temperature control system shall be pneumatic, electronic, or electric, to provide the control i
sequences below specified. All control wiring and tubing required to complete the space-temeprature control systemi
shall be included in this section of the specifications. Where pneumatic controls are furnished, an air compressor of'
the standard piston type, complete with tank, valves, gages, filters, and necessary appurtenances, shall be provided.:
Air lines shall consist of suitable tubing with airtight fittings. The air compressor and tank shall be located as'
directed. The pneumatic control system shall conform to ANSI B19.

13.2 Water-Temperature Controls.

13.2.1 . Water-Temperature Control. The converter shall be maintained at a fairly constant temperature by means
of a water control valve specified below.

13.2.2 Room thermostats shall be as specified in section: AIRCONDITIONING EQUIPMENT (HEAT PUMP).

14. CONTROL VALVES AND CONTROLLER.

14.1 Water-Temperature Controller shall be as detailed on drawings and described in sequence of operation.

14.2 Low Temperature Water Control Valves. Control valve,s shall be two-way pattern of the modulating type as!
indicated for the sequence below specified. Valve bodies shall be rated for service as noted above. Valves shall be'
tight closing type. Valve actuator for LTW shall be the reversible diaphragm and piston actuated. Ambient
temperature range is 25-150 degrees F. Body shall be cast brass globe type with screwed connections. Pilcking shall
be U-Cup synthetic elastomer. Valve shall have close-off rating for pressures and temperatures of approximately
280 degrees F and 1501b{in2g inlet and 280 degrees F and 1501b{in2g on retUrn side. Each valve for modulating
service shall have a contoured plug with removable disks, and each valve shall be provided with valve-stem travel
indicator or means of indicating position of the valve, as specified below in paragraph "Control Indicating Devices."

14.3 Control Indicating .Devices. Each controller, except space t:\1ermostats, shall be provided with a permanent
device to indicate exact point at which controller is operating within the modulating range.

15. ENERGY STORAGE TANK.

15.1 Design Conditions. 'Design and fabrication of the storage tank .shall be as requiJ:ed to obtain an ASME i
non-pressure code stamp for the following operating conditions. . .

15.1.1 Operating Pressure will be 75 pounds per square inch gage.
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15.1.2 Operating Temperature will be 20,0 degrees F.

15.1.3 ' Service - Water pH approximately 8.0.

15.1.4 Configuration - 1158 ,gallons minimum, horizontal cylindrical tank as shown on the drawings, buried
underground, ,

15.2 Material.

15.2.1 Tank shell including heads and manhole shall be bla.ck steel as hereinbefore specified.

15.2.2 ' Inlet Diffusers shall be ,fabricated as shown on the drawings of corrosions resisting steel pipe as hereinbefore
specified.

1503 Accessories.

15.3.1 Manhole shall be provided at the top of the tank. Construction shall be flanged and gasketed as indicated on
the drawings with all pipe connections indicated. The manhole cover and piping connections thereto shall be
fabricated to facilitate ease of removal.

15.3.2 ' Inlet Diffusers shall be as indicated on the drawings. Location in the tank shall be as indicated on the
drawings with final coordination of exact location the responsibility of the Contractor.

15.3.3 ' Support Legs shall be as indicated with two piece construction to facilitate handling.

15.3.4' Lifting Lugs shall be provided as required to facilitate handling and shall be of sufficient length to allow
lifting after the tank has been insulated as specified in section: THERMAL INSULATION FOR MECHANICAL
SYSTEMS.

15.3.5 . Vent Connection shall be black steel pipe of the size indicated.

15.4 Concrete Ma'nho1e shall be constructed in strict accordance with the drawings and as specified in section:
CONCRETE. '

15.5 Insulation shall be as specified in section: THERMAL INSULATION FOR MECHANICAL SYSTEMS.

16. PIPING. Unless otherwise specified herein, pipe and fitting shall conform to the requirements of ANSI
B31.1,· Section 1. Pipe shall be cut accurately to measurements established at the jobsite, worked into place without
springing or forcing, and properly clear windows, doors, and other openings. Cutting or other weakening of the
building structure to facilitate piping installation will not be permitted. Pipes shall have burrs removed by reaming,
and shall be so installed as to permit free expansion and contraction without causing damage to building structure,
pipe, joints, or hangers. Changes in direction shall be made with fittings, except that bending of pipe up to 4 inches
will be permitted, provided a pipe bender is used and wide sweep bends are formed. The center line radius of bends
shall be not less than 6 diameters of the pipe. Bent pipe showing kinks, wrinkles, flattening or other malformations
will not be accepted. Vent pipes shall be installed through the roof as indicated and shall be flashed as below
specified. Unless otherwise indicated, horizontal supply mains shall pitch down in the direction of flow with a grade
of not less than one inch in 40 feet. Open ends of pipelines and equipment shall be properly capped or plugged
during installation to keep dirt or other foreign materials out of the systems. Pipe not otherwise specified shall be
uncoated. Unless otherwise specified or shown, final connections to appliances shall be made with malleable-iron
unions for steel pipe 2-1/2 inches or less in diameter, and with flanges for pipe 3 or more inches in diameter. Unions
for copper pipe or tubing shall be brass or bronze. Connections between ferrous and copper piping shall be
electrically isolated from each other with dielectric unions as specified below.

16.1 Low Temperature Water Piping. Piping shall be steel, conforming to ASTM A 53, Grade A, standard weight,
black; ASTM A 120, standard weight, black; Fed. Spec. WW-P-406, weight A, Class 1; or Fed. Spec. WW-P-404,
Grade A, standard weight.

16.2 Low Temperature Water Fittings. Fittings shall be black, malleable-iron or steel type. Fittings adjacent to
valves shall suit valves specified. Reducing fittings shall be used for changes in pipe sizes. In horizontal lines, reducing
fittings shall be the eccentric type to maintain the bottom of the adjoining pipes at the same leveL. '

16.3 Vent Piping and Fittings. Piping shall be steel, conforming to: ASTM A 53, Grade A, standard weight,
black; ASTM A 120, standard weight, black; Fed. Spec. WW-P-406, weight A, Class 1; or Fed. Spec. WW-P-404,
Grade A, stndard weight, black. Fittings shall be black malleable-iron to suit piping.

16.4 Gage Piping. Piping shall be copper tubing conforming to Fed. Spec. WW-T-799, Type K or L for low
temperature water.
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16.5 Joints. Joints between sections of, and between, pipe or tubing and fittings shall be. thre~ded'flange~'
welded,· flared and sweated as specified below. Except as otherwise specified, fittings used on steel pipe shall b
threaded for fittings one inch and smaller, threaded or welded for fittings 1-1/4 inches. All joints between sections 0
copper tubing or pipe shall be flared or sweated as below specified. Pipe and fittings 1-1/4 inches and installed iIj.
inaccessible conduits or trenches beneath coneirete·floorslabs shall be welded. Unless otherwise specified~

connections to equipment shall be made with black malleable iron unions for pipe 1-1/41.nchesor smaller in
diameter. .. '.. . i

16.5.1' Low temperature water pipin! systems may have threaded, welded, flanged or flared and sweated joints a~
applicable and as specified. '. .... i

1~.5.2 : Threaded joint.s shall be .made ~ith tapered threads properly cut, andsh~l be mad.e perfectly tight with 4
stIff mlxture of graphite and oil or Wlth polytetrafluoroethylene tape conformlng to Mil. Spec. MlL-T-27730t
applied to the male threads only, and in no case to the fittings.

16.5.3 ' Flanged joints or unions shall be provided in each line immediately preceding the connection to each piec~
of equipment or material requiring maint.enance such as coils, pumps,control valves and similar items. Flanged joint$
shall be faced true, provided with gaskets, and made perfectly square and tight. Full-faced gaskets shall be used witij.
cast iron flanges, and all gaskets shall be as thin as the finish of the flange face permits. Gaskets for high temperatu~
water shall be metallic asbestos type. .

16.5.4 ' Dielectric unions shall be provided between ferrous andnonferrous piping to prevent galvanic corrosion o.
low temperature water. The dielectric unions shall meet the requirements for tensile strength of pipe fittings iJ!J.
accordance with Fed. Spec. WW-D-531 and shall be suitable for ,temperatures and pressures encountered. Th~
dielectric unions shall have metal connections on both ends of union. The ends shall be threaded, brazed or soldere<ll
to match adjacent piping. The metal parts of the union shall be separated so that the electrical current is below on~

percent of the galvanic current which would exist with metal-to-metalcontact. Dielectljc unions will not be require<ll
between nonferrous piping or fittings and stainless steel tubing. ,

16.6 ' Connections to Equipment. Supply and return connections shall be provided by the Contractor unlesr'otherwise shown. Valves and traps shall be installed in accordance with the manufacturer's recommendations, and i
an acceptable manner. Unless otherwise indicated, the size of the supply and return pipes to each piece of equipmen,
shall not be smaller than the connections on the equipment. ':

16.6.1 Low Temperature water, unless otherwise indicated, shall be made with malleable-iron unions for pipint
1-1/4 inches or less in diameter. ' i

16~7 . Branch Connections. Branches shall be taken from the top of supply mains at an angie of 45 degre(:s abov~

the horizontal, unless otherwise indicated or specified. Branches f.rom the return mains shall be t.ak.en.• from.the .to.>:p
or side unless otherwise indicated or specified. Connections shall be made carefully to insure unrestricted circulatio!\,
eliminate air pockets; and permit the complete drainage of the system•. Changes in horizontal pipe sizes shall be mad~
through eccentric reducing fittings. '

16.7.1 ' Low temperature water branches from mains shall be taken off as specified above. Branches taken from the
tops of mains shall·pitch up and those taken from bottom shall pitch down from the mains, with a grade. of not les~
than oneinchin 10 feet. '

16.8 . Risers. The location of risers is approximate. Exact locations of the risers shall be as approved.

16.9 Hangers and Supports.

16.9.1 ' Pipe Supports and Structural Rei:t1forcement.Hangers used for the support of piping of 1-1/4 in~;
nominal pipe size and smaller shall be fabricated to permit adequate adjustment after erection w.hile still supporti
the load. Expansion compensations shall be installed, as shown, to direct the expansion movement and to preve .
buckling, swaying and undue strain. All piping, headers, and equipment shaUbe coordinated with the Contractqr
responsible for the structural work, and where necessllIY specific provisions shall be made for their supp0t1l.
Structural steel required for reinforcement to properly support piping, headers, and equipment but not shown ott
the structural plans shall be provided under this section. Material used for supports shall be as specified under
section: STRUCTURAL STEEL. '

16.9.2' Pipe ha~gers, inserts, and supports conforming to Fed. Spec. Ww-H-171 shall be provided. hisel'ts shall b~
Type 18 or 19 and shall be secured firmly to concrete forms in correct locations and installed before the concrete ~
poured. Beam damps shall be Types 20, 21,28,29, 30, or 31. ,

16.9.3 ' Horizontal Piping. The maximum spacing between pipe supports for straight runs shall be not greater thah
8'0". Pipe hangers or supports shall be spaced not over' 5 feet apart at heavy fittings and valves such ~'
pressure-reducing and zOne-control valves. A hanger shall be installed not over one foot from each change i
direction of piping. For suspended piping undex: ~ inc.hes, hangers, Types 5, 6, 9, 11 or 12, and .tu~1>uckles,Type 1 .
or 15, shall be used. Brackets for support of plpmg at wall shall conform to Type 35. Metallic pIpes supported 0
beams or brackets shall be provided with a minimum 1/2-inch graphite slide plate and minimum 3-1/2-inch thic
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cradle, with high tem,.perat~rel'esilient pad inserted between pipe and cradle. The graphite slide plate shall be
ceme!1ted to the beam or brack~t and the graphite cradle shall be strapped to the pipe usillg 3/4--inch by 0.020inch
stainless steel straps.

16.9.4 ' Vertical Piping. 'Supports shall be located as indicated or as directed and shall be Type 8.

16.9.5 . Piping 1n Trenches. Pipes shall rest on suitable wall or floor supports with rollers. Floor rollers shalLbe
Type 45 or46.

16.10 Pipe Sleeves, General. 'Pipes passillg thI'ough conc;rete or masonry walls, concrete floors or roofs shall be
provided with pipe sleeves fitted into place at the time of construction. Sleeves shall not be installed in structural
members except where indicated, or approved. All rectangular arid square openillgsshall be as debiled on the
drawing. Each sleeve shall extend lhrough its respective wall, floor, or roof, and shall be cut flush with each surface.
Unless otherwise indicated, sleeves shall provide a minimum of l/4--inch all around clearance between bare pipe and
sleeves or between jacket over insulation and sleeves. Sleeves in bearing walls, waterproofing membrane floors, and
wet areas ~hall be steel pipe or cast, iron pipe. Sleeves in nonbearing walls, floOls, or ceilings may be steel pipe, cast
iron pipe, or galvanized sheet mefal with lock-type lollgitudinal seam and of the metal thickness indicated. Except in
pipe chases or interior walls, the annular space between pipe and sleeve or between jacket over insulation and sleeve
shall besealedasindicafed and specified in section:' CALKING AND SEALANTS. .

16.10.1 Pipes passing through waterproofillg membranes shall be installed through a 4--pound lead-flashing sleeve,
or a l6-ounce copper sleeve,or a 0.032-inch thick aluminum sleeve, each within an integral skirt or flange. Flashing
sleeve shall be suitably- formed, and the skirt or flange shall extend 8 or more inches from the pipe and be set over
the roof or floor membrane in a troweled coatillg of bituminous cement. The flashillg sleeve shall extend up the pipe
a minimum of 2 inches above the highest flood level of the roof or a minimum of 10 inches above the roof,
whichever is greater, or 10 inches above the floor. The annular space between the flashing sleeve and the bare pipe or
between the flashillg sleeve and the metal-jacket-covered insulation shall be sealed as indicated. At the Contractor's
option, pipes up to and includillg 10 inches ind diameter passing through roof or floor waterproofing membrane may
be installed through a cast iron sleeve With calkillg recess, anchor lugs, flashillg clamp deVice, and pressure ring with
brass bolts. Waterproofillg membrane shall be clamped into place and sealant shall be placed in the calking recess.

16.10.2 As an alternate to calkillg and sealillg the annular space between the pipe and flashing sleeve or
metal-jacket-covered insulation and the flashillg sleeve, counterflashillg may be accomplished by utilizillg. .

(a) A standard roof coupling for threaded pipe up to 6 inches in diameter.

(b) The lead-flashing sleeve for dry vent and turning it down into the pipe to form a waterproof joint.

(c) A tack-welded or banded-metal rain shield around the pipe, sealed as indicated.

16.10.3 . Pipes passing through wall waterproofillg membrane shall be sleeved as described above under paragraph
"Pipe Sleeves, General." In additioll, a waterprooofillg clampillg flange shall be installed as indicated.

16.10.4 ; Where pipes pass through fire walls, fire partitions, or floors, a fire seal of mineral wool or similar
noncombustible material shall be provided. At floors, the fire steel shall be placed behind the backup material. .

16.10.5 Escutcheons shall be prOVided at all finished surfaces where exposed pipillg, ~are or insulated, passes
through floors, walls or ceilings except in boiler, utility or equipment rooms. Excutcheons shall be fastened securely
to pipe covering and shall be chI'omium-plated iron or chrominum-plated brass, either one-piece or split pattern, held
in place by internal spring tension or setscrew. -

16.1 r Anchors. Anchors shall be provided wherever necessary or indicated to localize expansion or prevent
undue strain on pipillg. Anchors shall consist ,of heavy steel collars with lugs and bolts for clampillg and attaching
anchor braces, unless otherwise indicated. Anchor braces shall be installed in the most effective manner to secure the
desired results, using turnbuckles where required. Supports, anchors, or stays shall not be attached in places where
they' will injure the construction during installation or by the weight or expansion of the pipeline. Detailed drawings
of pipe anchors shall be submitted for approval before installation. .

16.12 Pipe Expansion. The expansion of supply and return pipes shall be provided for by challges in the
direction of the run of pipe or by expansion loops or by expansion joints as indicated. Low temperature water
expansion joints may be one of the types below specified. '

16.121, Sli~tube type expansion joints shall be used for low temperature water systems only and shall be installed
where indicated. The joints shall provide for either sillgle or double slip of the connected pipes as indicated and for
the traverse indicated. lhe joints shall be designed for a working temperature and pressure suitable for the
application andin no case less than l25lb/in2• The joints shall b,e in accordance with applicable requirements of Mil.
Spec. MIL-E-17814, Type I or III. End connections shall be threaded. Anchor bases or support bases shall be
provided as indicated or require. Initial setting shall be made in accordance with the manuf~cturer's

recommendations to allow for ambient temperature at time of installation.
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17. INSTALLATION OF VALVES AlIJD EQUIPMENT. Valves shall be installed at the locations shown whefl~
specified, and where required for the proper functioning of the s¥stem as directed. Gate valves shall be used unles$
otherwise shown, specified, or directed. Valves shall be installed with their stems horizontal or above. Valves use4
with ferrous piping shall have threaded or flanged ends, sweat-type connections for copper tubing. , :

17.1 ' Thermometer Socket. A thermometer well shall be provided in each return line for each circuit iJll
multicircuit systems.

17.2 Air Vents. Vents shall be installed where indicated, and on all high points and piping offsets where air cllljl
collect or pocket. Discharge pipes from the vent shall be run.to a point designated. .

17.3. Low temperature water air vents shall be of the automatic type.The vent shallremain open until water risej;
in the tank to a predetermined level, at which time it shall close. An overflow tube of VB-inch minimum diameter
shall be run from the vent to a flo'or drain or a point designated. The inlet to the air vent shan be provided with:il
manual isolation valve. '

18.. .STRAIN.ERS. Basket .or Y-type strainers Shal.l be of t.he same size as... the PiPeli.. ·nes in Whi."Ch they are installedj.
The strainer bodies shall be heavy and durable, of the best grade gray cast iron, with bottoms drilled and pluggedJ.
The bodies shall have arrows clearly cast on the sides toindicatethedirection of flow. Each strainer shall be
equipped with an easily removable cover and sediment basket. The basket shall be of sheet brass not less thail
0.015-inch in nominal thickness and shall have perforations to provide a net free area through the basket of at least 4
times that of the entering pipe. The flowshall be into the basketand out through the perforations.'

19. INSULATION shall be asspecified in section: THERMAL INSULATION FOR MECHANICAL SYSTEMS.

20. 'PAINTING AND FINISHING.

20.1 Factory Coating. 'Equipment and component items, when fabricated from ferrous metal,shallb'"
factory-finished with the manufacturer's standard finish.

20.2 . Field Painting. Painting required for surfaces not othe.rwise specified and finish painting of items only
primed at the factory are specified in section: PAINTING, GENERAL.

20.3 . Energy Storage Tank.

20.3.1 . Exterior Surfaces. As SOon after the completion of all testing and corrective construction, allexterid1
steel surfaces of the tank shall be prepared and painted. Immediately prior to painting, surfaces shall be cleaned i:h
accordance with SSPC Surface Preparation Specification SSPC-SP3. The tank shall then be painted with two coats qr
high temperature (up to 400 degrees F) paint conforming to ;Federal Specification TT-&496, type II. The minimurp
dry film thickness of the 2 coat system shall be 8 mils. All paints used shall be guaranteed by the manufacturer nqt:
to blister, peel or deteriorate in any manner when subjected to continuous temperature of 200 degreesF. Th~
surface preparation, application and curing shall be strictly in accordance with the manufacture's recommendations
for the service indicated.

20.3.2 ' Interior Surfaces. 'Line interiors with factory applied epox.y paint as recommended by paint manufacturljI'
for use intended, minimum 200 degrees F treated water with pH greater than 7.0 at least two coats of minimuIj:l
6 mil thickness per coat.

20.4 Shop Paint which has been damaged in shipping or field erection shall be repaired by blast cleaning i:h
accordance with Specification SSPC-SP6, and the cleaned surface painted as hereinbefore specified. . .

21. OPERATIONS AND MAINTENANCE INSTRUCTIONS in printed form, covering each item of equipme*
shall be glass-covered, framed, and posted where directed. Upon completion ofthe work, and at a time designated by
the Contracting Officer, the services of a competent engineer shall be provided for a period of not less than one day
to instruct a representative of the Government in the operation and maintenance of the heating system. . ,

22. TESTS AND BALANCING. Before thermal insulation is installed,theentire low temperature heating
system, including converter, energy storage tank, and fittings, shall be hydrostatically tested ilnd proved tight under
a pressure of 45 lb/in2g for a period of 4 hours. H"lgher temperature water piping circuit, including high pressure sid~
ofthe converter shall be hydrostatically tested at 1-1/2times the designed operating pressure for a minimum elf
4 hours. Low temperature heating systems shall be completelybalanced by a qualified engineer. The Contractor shall
submit a complete balancing procedure for approval. All required piping, valves, and connections required to balan¢
and test systems shall be provided by the Contractor. Upon completion and prior to acceptance of the installatiort,
the Contractor shall subject the solar heating sYstem to such operating tests as may be required to demonstratle
satisfactory functional and operating efficiency. Operating tests shall cover a period of not less than 6 hours for eac/1
system and all tests shall be conducted at such times as may be directed. All instruments, test equipment, and teSt
personnel required to balance systems and cpnduct tests properly shall be provided by the Contractor, and all steani,
water, and electricity required will be furnished by the Govemment. .
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22.1 ' Shop Testing and Inspection shall conform strictly to the requirements of the ASME Code for Pressure
Vessels Section VHI. All inspections of welds and hydrostatic testing shall be performed prior to cleaning and
painting specified hereinbefore. The res1,l1ts of all inspections and tests shall be submitted in writing to the
Contracting. Officer alOng with details of all fabrication and corrective measures required to remedy defects
discovered as a result of said inspections and tests shall be an ASME certification stamp for the tank. satisfactory
evidence that the tank has been stamped and approved by ASME shall be submitted to the Contracting Officer. '

22.2 ' Field Testi~ After installation of the tank and connection of related piping and prior to backfillingor
insulation of piping connections to the tank, the entire system of energy storage tank and piping connecte4 thereto
shall be subjected to a pneumatic test. The pneuIllatic test pressure shall be 125 P.S.L~,' said pressUre to be
maintained without addition of compressed air for a period of not less than 24 hours. An allowance for pressure
change due to ambient temperature change will be malie in accordance with the ideal gas laws. All joints in the
system shall, be tested with a solution of soap and water while the system is at test pressure. Any leak found inthe
system shall be properly repaired and the preSl\ure test repeated until no further leaks occur. All tests shall be
conducted in the presence of the Contracting Officer and reports of all tests shall be submitted in quadruplicate to
the Contracting Officer. The Contractor shall furnish all instruments, test equipment and test personnel required for
the tests; the Government will furnish the necessary electricity for the tests. '

23. 'CLEANING OF CONVERTER ENERGY STORAGE TANK AND PIPING. After the hydrostatic tests have
been made and prior to the operating tests, the converter and piping shall be thoroughly cleaned by filling the
system with a solution of one pound of caustic soda or 3 pounds of trisodium phosphate per 100 gallons of water.
The water shall be heated to approximately 150 degrees F, and the solution circulated in the system for a period of
48 hOUlS, then drained and the system thoroughly flushed out with fresh water. '

* * * * *
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SECfION 15C

THERMAL INSULATION FOR MECHANICAL SYSTEMS

Plastic Sheet (Sheeting); Plastic Strip;
Vinyl Chloride Polymer and Vinyl
Chloride-Vinyl Acetate Copolymer,
Rigid'

Barrier Material Vapor (Fire Retardant,
Reinforced for Pipe and Dud Insulations,
Low Temperature)

Insulation, Blocks, Boards, Blankets,
Felts, Sleeving Pipe and Tube Covering,
and Pipe Fitting Covering, Thermal
(Mineral Fiber, Industrial Type)

Insulation Sleeving, Thermal, Pipe
Covering (Cellular Glass)

Cements, Insulation Thermal

Hangers and Supports, Pipe

Coating Compounds, Thermal Insulation
Pipe Covering - Fire- and Water
Resistant, Vapor-Barrier and Weather
Resistant

Adhesive, Flexible Unicellular
Plastic Thermal Insulation

Adhesives, Fire-Resistant, Thermal
Insulation

Stainless and Heat-Resisting Chromium
Nickel Steel Plate, Sheet, and Strip

Aluminum-Alloy Sheet and Plate

15C-I
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HH-I-175113A

MILrA-3316B
&Am-2

MIIrC-19565B
& Am-I

HH-B-IOOb

HH-I':'558B
Am-2

MIIrC-20079E

SS-e-160A

WW-H-171D

MIIrP-15280G

MIIrC-82052A
(YD)

A 167-74

B 209-76

1. Applicable Publications
2. General
3. Fire Hazard Rating
4. Materials
5. Approval of Materials
6. Installation

1.1 ' Federal Specificlltions (Fed. Spec.).

IrP-535D

7. Duct Insulation and Vapor Barrier
for Air Conditioning Duct

8. Duct Finish
9. Aboveground Pipe Insulation

10. Belowground Pipe Insulation
II. Painting and Finishing
12. Steel Solar Hot Water Storage Tank (Underground)

1. APPliCABLE PUBliCATIONS. The following publication of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by references thereto.

1.2 ' Military Specifications (Mil. Spec.). , '

MIIrA-24179A
& Am-I

Cloth, Glass; Tape, Textile Glass;
and Thread,G1ass

Coating Compound; Waterproofing,
Mineral-FiUed, Solvent-Type,
Asphalt Base

Plastic Material, Unicellular (Sheets
and Tubes)

1.3 ' American Society for Testing and Materials (ASTM) Publications.

..
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3. 'FIRE HAZARD RATING. '

2.2 ' Verification of Dimensionso The Contractor shall visit the premises to familiarize himself thoroughly with af
details of the work and working 'Conditions, and verify all dimensions in the field, and shall advise the Contracting
Officer of any discrepancy before starting the work. The Contractor shall be responsible specifically for tM
coordination and proper relation of his work to the building structure and to the work of all trades.' , , ,

Bursting Strength of Paper

Punctut:eand Stiffn~s,ofPaperboard,
Corrugated and Solid Fiberboard

Tensile Breaking Strength of Paper
and Paperboard

Standard Specification for Epoxy,Resin ,

Surface Burning CharacteP~tics of
Building Materials

Water Vapor Transmission of Materials
, in Sheet 'Forpl

Surface Burning Characteristics of
Building Materials

D 828-60(R 1971)

D 1763-67

E 84--75

E 96-66(R 1972)

D 774-67(R 1971)

D 781-68(R 1973)

UL723

No. 255-1972

1,4 , National Fire Protection Association (NFPA),Code.

1.5 ' Underwrite:rs'LaboratQries (UL), PUblication.

Test Method for Fire Hazard Classification
of Building Materials (January 1971) ,

2.. 'GENERAL. 'General R.equirements for field-applied insulation are as stated herein. Factory-applied insulatio,J
is specified under the equipment, duct or piping to be insulated, as detailed in other sections of these specification~

2.1 ' Identification of Material All packages or standard containers of insulation, jacket materia~ cements,
adhesives, and coatings delivered for use,· and all samples required for approval shall have a manufacturer's stamp ot
label attached giving the name of the manufacturer and brand, and a description of the material ' '

3.1 ' Requirements. Except for the materials listed below, all insulation materials.. adhesive,S, coatings and other
accessories shall have a fire hazard rating not to exceed 25 for flame spread and 50 for fuel contributed and smok~
developed. Excepted are:

a. 'Unicellular plastic insulation.

b. 'Nylon anchors for securing insulation toducts.

c. 'Factory premolded one-piece PVC fitting and valve covers.

d. Weatherproof coating.

e. 'Asphaltic mastic.

3.2 ' Testing Ratings. Test ratings shall be determined by ASTM E 84, NFPA No. 255 or UL 723.

3.3 ' Label or Listing.Und,erwriters' Laboratories, Inc., label or listing, satisfactory test results from the Nation~l
Bureau of Standards, or satisfactory certified test report from an approval testing laboratory will be required. T~'
label or listing Will. indicate that fire hazard ratings do not exceed those specified for materials proposed for us
When insulation, vapor barrier covering, wrapping materials and adhesives are applied separately in the field, eac
item shall be tested individually. When insulation, vapor barrier covering, wrapping materials, and adhesives a~e
factory composite systems, they shall be tested as an assembly. '

3.4 'Flameproofing. 'Flameproofing treatments subject to. deterioration due to tht: effect of llloisture or higih
humidity, are not acceptable. . ..

4. MATERIALS shall conform to the respective pUblications and other requirements specified below. All materia~s
shall be the products of manufacturers regularly engaged in the manufacture of such products. All materials shall ~e
compatible and shall not corrode, soften, or otherwise attach surfaces to which applied in either the wet or dry state.



4.13 Polyvinyl Chloride Fitting Covers. 'Fed. Spec. L-P-S35, Composition A, Type II.e 4.14 Staples. Outward clinching type, monel or AStM A 167, Type 3()4 or 316 stainless steeL

,"

4.1 ' Adhesives. Mil. SPec. MIL-A-33 16, Class 1 or 2 as specified below. Qualification for listing i$ not required.

4.2 ' Cont~ct Adhesive. Mil Spec. MIL-A-24179, J'ypelI, Class 1. Qualifi~ati~nforlisting is not required.

4.3 ' Asphaltic Mastic. 'MiL Spec. MIL-C-820520

4.4 ' Bands.

0 4.4.1 On Insulation. 3/4 by 0~01'5 inch thick ga1vaniz~d steeL

4.4.2 ' On Aluminum Jacket. '3/8 by 0.020 inch thick aluminum.

4.4.3 ' On Insulation Be10wground.3/4 by 0.020 inch thickstainless steeL

4.5 ' Corner Angles. 'Minimum 28 gage, 1 x I-inch aluminum adhered to 2 x 2-inch heavy kraft paper.

4.6 ' Cements, Insulation, Thermal °Fed. Spec. SS-C-160.

4.7 ' Duct Insulation for Air Conditioning Duct. 'Fed. Spec. HH-I-558, Form B, Type I, Class 6, or Class 7; Fed.
Spec. HH-I-558, Porm A, Class 2. Density shall conform to requirements specified below. '

4.8 ' Equipment Irisulation, Hot Equipment (Above 600p). ,

4.8.1 ' Cellular Glass (Up to 2500F Service). Fed. Spec. HH-I-5 51,Type I, or Fed. Spec. HH+1751/3A, Type II.

4.8.2' Mineral Fiber (Up to 1,8000P Service). Fed. Spec.HH-I-558, Porm A, Class 2,3,4 or 5 as required for
temperature encountered, minimum density 3 lb/ft3• '

4.9'Glass Cloth. °Mil. S~ec. MIlrC-20079, Type I, Class 1, untreated.

4.10 Insulation Jackets. '

4.10.1 'General Jackets shall comply with fire hazard classifications as specified in paragraph, FIRE HAZARD
RATING. Irisulation jackets shall not support mold growth. 0

4.1 0.2 Vapor Barrier Jacktits. '

4.10.2.1 ' Vapor Barrier Jacket for Pipe and EqUipment-Fed. SPec. HH-B-l00,Type I.

4.10.2.2' Vapor Barrier Jacket for Air-Conditioning Duct•. Fed. Spec. HH-B-lOO, Type I for duct in equipment
room and exposedarea subject to damage and Type I or II in all other areas. '0

4.10.2.3 ' Vapor barrier jackets used on insulation exposed in finished areas shall have white finish suitable for
painting without sizing. 0

4.10.3 ' Aluminum Jacket. Corrugated, embossed or smooth sheet, 0.016-inch nominal thickness; ASTM B 209,
temper H14, Type 3003, 5005, or 5010. Jackets shall be provided with moisture barrier except when applied over
vapor barrier. '

4.10.4 Presized Glass Cloth Jacket. 'Puncture resistance not less than 100 Beach units, ASTM D 781. Mullen
bursting strength shall be not less than 200 lb/in2 when tested in accordance with ASTM D 774. The presized glass
cloth shall be mildew-proof and weigh not less than 7.8 ounces per square yard. Integral vapor barrier when specified
shall have a perm rating not to exceed that required for vapor barrier jacket for the applicable service. 0 •

4.10.5 Vinyl-Coated Jacket. 'Perm rating not more than 0.02, ASTM E 96, procedure A. PUncture resistance not
less than 50 Beach units, ASTM D 781. Tensile strength not less than 35 pounds per inch of width, ASTM D 828.
Jacket shall be a vinyl-coated white washable laminate of aluminum foil and kraft reinforced with a glass fiber scrim.
Jacket shall remain flexible with no evidence of cracking or delamination at temperature between 0° and 1500F. '

4.1 r Pipe Insulation for Belowground Pipelines. Fed. SPec. HH-I-1751/3A, Type I, Class 1.

4.12 Pipe Insulation for Hot Pipelines (Above 600F).

4.12.1 Mineral Fiber. 'Fed. Spec. HH-I-558, Form D, Type HI, Class 12 or 13 as suitable for the intended use,
except that Form B, Type I, Class 6, 7 or 8 as suitable for service encountered may be used with premolded
one-piece PVC fitting cover. .
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4.1 S UnicellularPlasticInsulation. 'Mil. Spec. MtIrP-15280, Form T or S,asrequired'fortheappli,cation.Whe~
used interior to.abuilding, material shall meet the fire hazard requirements Qf paragraph FlRRJIAZARD RATING
except that smoke-developedandfuel-eontribute<hatingsshall notap'ply. . , . "

4.16 Vapor Barrier Coating. Mil. Spec. MIL-C-l9565, Type n.dolorsh81fbe whiteandquamica:tidnfot1isting~
not'1'equired.'" .

4.17 Weatherproof Coating. 'Mil. Spec. MIL-C-19565, Type I.QualificationiQrlisting is not:required.

4.18 Wire. '16 gage, soft:tannealedgalvanized wire.

4.19 Resin Coating~.Epoxyresincoating shall conform to ASTM D 1763-67.

4.20 Resin Block. 'Epoxy resinblocks'hall conform to ASTMD 1763-67.

5. APPROVAL OF MATERIALS.

5.1 ' General. . 'Within 20'.ll!aysofrece!pt .ofnotice to proceed, and before starting installation afany insuiatioJ/l
materials;' the Contractor:shallsubmit to the •Contracting .' Officer for approval a list.of insulation mat~ls, t<l>
incorporate as required mthe work·byspeciaLcondit.io.ns. T.hestof.materials Shlill'b.e.·.su.pp.orted .. b.y. SUffici.en~
descriptive matter suchas::eatalQgs,outs,:diagrams,performancecurves,iBstallationrecommendadiGnsandother dat
published by themanufaeturer to demonstrate conformance to the .specificationrequirements. All materia
furnished under this section of the specifications 'shall:be submitted at one time. One copy of each list will b~
returned, marked to indic4te approval. ' .

5.2 : Display Sample Cutaway Sections. After .approval.ofmaterials and iprior.· to insulating any piping, . th~
Contractor shall prepare display sample sections of piping insulated in accordance with contract requirements. .~
display sample sections sha1lbe inspected1Ulda.pprovedat t~ejobsite bytheCont.ractingOfficer. Approved display
sample sections shall remain on display on the jobsite.at ,al1timesdunng the construction period. Upon completiolt
of construction the display sample. sections will be retume.d to the Contractor.· DisPla.y ,sample sections s.hall b~
provided for each type of insulation used on the job, and for hot pipelines and cOld .pipelinesboth interioran~

exterior .when the. same type of insulation is· used for these services. Display sample sections shall include as ~
minimum an elbow or tee, a valve; a hanger withprot~tionshieldand insulation il).sertat .supportpoint, method qf
fastening and sealing insulation at longitudinal lap, circumferential lap, butt joints at fittings and onpiperuns,an~

termination points. The specified insulation, adhesives, and coatings called for the contract specifications shall b~
stenciled on display sample sections. ' . . .

6. 'INSTALLATION. Except .•~ specified below, all . material shall be installed in accordance with t~
recommendations of the manufacturer Jor obtainingconformanoe to the contract documents. Insulation materia~

shall not be appliedun~il tests specified in other sections of these specifications are com.pleted,all'forei$nmateri41
such as rust, scale, or dirt has been removed, and the surfaces :are clean and dry. InsulatlOnshall be kept clean anli
dry at all times. .

7. 'DUCT INSULATION AND VAPORBARRIERFOR AIR CONDITIONING DUCT.

7.1 ' General. 'Supply and retumducts including fleXible runouts, plenums, and duct-mounted COilcasin!',
headers, and return. bends shall be covered with insulation, except!Jlsspeeified berow. Factory fabricated doub e
walled internally insulated duct,:g1assfiber duct, shall not be insulated externally. Duct shown to be acoustical

~~~~~~l Sn.hO:W~ 1':.:.-~~.ri.~it.t.o.·.~e::~.•~J:y.pJc.,:~./.\51...~a...•.~,.:" .~.:fi.:e.d.du~tS.th.·os.lI1.e·.~sc.;a.nc:.~.Ot.i~!1:.• ~t..i.y.pa..:.:~p.·if.. :eld.n...~.t.o?.;.~·~.~:..t~~..d :anl
:,0;

Insulation for 'rectangularductsshlillbe .flexible typ.ewhereconcealed, minimum'density 3/41blft3 and rigid ty
whereexposed,minimumdensity 31b/ft3• Insulation for round ducts shallpeflexible type, minimum density 3/
lb/ft3• Insulation on exposed ducts shall be provided either with factory applied ptesizedglass cloth jacket finish~
with vapor barrier coating or factory applied vapor barrier jacket. Insulationonponcealed ductsha'll be providid

~th..fitctor.yor f~el.d. apoPlied ..v.a:.por b... :arrier.jac.ket,.. 0.r.f.. iDlS.0 h.e~as.. spec.ifJ.•.1e.d....a.b,'·.ov.e•. for .ex:.p....os.ed. d.UC.t.A.'11..10ns..ula.t.. i. '.Jackets shall be 11ght w1th 'no flshmouths. Where the use of JacketlIlgwou1dresult 1n f1shmouths, or for expos .
duct, wrinkles or fishmouths;vaporbarrier coating finish shall be used. Jacketing and vapor barrier coating fin 0
may be used in combination whery ductworkc.onsistsof regular and irregular shapes. Duct exposed to the weath~r
shall be finished as specified in paragraph DUCT AND EQUIPMENT FINISIL . !

7.2 ' Thickness of Insulation Material.

7.2.1 : Fresh-Air-Intake and Return Ducts. Ole-inch thick except tha.tthickness shall be two inches where ducts
are exposed to theweather.~'

7.2.2 ' Supply Ducts 1-1/2 inches thick. .

7.3 ' Application, Duct insulation shall be continuous through sleeves and preparedopemngs.Duct msulation shill
terminate at flexible connections. Vaporbarriermateri$shallbe applied to form acomplete,unbrokenvaporse,.l A
over the insulation.' Flexible typeins\llaticinshall· be .attached to the' metal surface with Class 2 adheSive appli~d •
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around the perimeter of the duct in 6-inch wide strips on 12-inch centers. Flexible type insulation on the underside
of rectangular duct!> 24 inches wide and more shall be additionally secured with mechanical fasteners. Mechanical
fasteners shall be loCated not more than 18 inches apart each way and not more than 18 inches from the comers of
the duct. Ducts from 24 inches to 36 inches wide shall have one row·of mechanical fasteners on 18 inch centers on
the duct centerline. Meclulnical fasteners shall be installed as recommended by the manufacturer and shall be capable
ofsupportiIlg a statIc load of 20lbs for one hour at temperatures not less than 6S oF, 72 hours after installation.
Mechanical fasteners shall be suitable washers or clips on welded pins or metal, nylon or high impact plastic.
Fasteners may be secured to the duct .with waterproof adhesive specially designed forattachment to metal surfaces
and in successful use for tlultpurpose for at least S years. Method of instiilling welded pins shall not distort the duct
or bum through or mar the inside surface of the duct. Fasteners which extend past the washer or clip shall be cut off
close to the washer or clip. Rigid type insulation shall be installed with all joints tightly butted and shall butt tightly
against standing ribs or seams. Rigid type insulation shall be secured in place with mechanical fasteners as specified
for flexible type insulation except that fasteners shalI be spaced not more than 12 inches apart each way and not
more than three inches from the edges of insulation joints. IIi no case shall less than two rows of fasteners be
provided per side of duct. Factory-applied jacket shall overlap not le~ than two inches at all joints, or shalI be
provided with strips of the same material as the jacket not less than 4 inches wide applied over the joints. Overlaps
and strips shall be cemented with Class 2 adhesive and then secured with staples applied on 4-inch centers. An staples
and seams shall then be sealed with a brush coat of vapor barrier coating. Vapor barrier coating finish shall be
applied in 2 coats with glass cloth embedded between coats. Glass cloth shall overlap itself not less than 2 inches at
all joints. Vapor barrier coating shall be applied to a minimum total dry film thickness of II 16-inch with a minimum
overlap of 2 inches over adjoining insulation jacket or uninsulated surface. In equipment rooms, when vapor barrier
coating is used, all exposed corners of the insulation shall be protected with corner angles prior to the applications of
vapor barrier coating. At jacket penetrations such as hangers, thermometers and damper operating rods, voids in the
insulation shall be filled with vapor barrier coating and the penetration sealed with a brush coat of vapor barrier
coating. Terminating points shall·be sealed with vapor barrier coating including all pin, anchor, rib or standing seam
penetrations; and all points where insulation terminates at equipment, or flexible connections. Vapor hamer coating
shall extend not less than 2 inches beyond roof penetration, or termination point in alI directions and shall be
applied as required for vapor barrier coating finish. Field-applied vapor barrier jacket shall be attached to the
insulation with Class 2 adhesive applied to the entire insulation surface. Amount of overlap, method of cementing,
stapling and sealing overlaps, and. method of sealing roof penetrations and insulation termination points shall be as
specified for factory-applied jacket. Breakes in insulation vapor barrier jacket shall be repaired by replacing the
damaged portion of insulation and sealing at the joints as described above or the vapor barrier jacket shall be
repaired with a patch of the same material The patch shall overlap the damaged portion by 1-1/2-inches. The
overlap shall be cemented with Class 2 adhesive and secured with staples on 4-inch centers. Staples and the overlap
joints of the patch shall be sealed with a brush coat of vapor barrier coating. .

8. 'DUcr FINISH,

8.1 ' Duct Exposed to the Weather•. Ducts shall be finished as specified for the applicable service in concealed
areas prior to the application of weatherproofing finish. Cold equipment shall be finished as specified above prior to
the application of weatherproofing finish. .

9. ABOVEGROUND PIPE INSULATION.

9.1 'General. 'Except as specified below or shown all aboveground, hot water heating, pipelines inside the
structure shall be insulated as specified in paragraph "Hot Pipelines". Exterior piping shall be insulated as specified
in paragraph "Piping Exposed to Weather". The following lines shall not be insulated: (a) Pipe used solely forfire
protection; (b) Chromium-plated pipe to plumbing fixtures; (c) Piping to plumbing fixtures located in wall chases
where space does not permit installation of sectional insulation.

9.2 ' Insulation on Pipes Passing Through Sleeves. Insulation shall be continuous through the Sleeve. Aluminum
jackets shall be provided over the insulation where calking is required. When penetrating interior walls, aluminum
jacket when required shall extend not less than 2 inches beyond the Sleeve on each side of the wall and shall be
secured with a band on each side of the wall. When penetrating floors, aluminum jacket shall extend from a point
below the backup material to a point 10 inches above the floor except when penetrating waterproofing membrane,
the aluminum jacket shall extend to a point 2 inches above the flashing. The aluminum jacket shall be secured with a
band at the floor and a band not more than one inch from the end of the jacket. Where flashing is provided, the
jacket shall be secured with one band not more than one inch from the end of the jacket. When penetrating exterior
walls, the aluminum jacket 'specified for piping exposed to the weather shall continue through the Sleeve to a point 2
inches beyond the interior surface of the wall. When penetrating roofs, pipe shall be insulated as required for interior
service up to the underside of the counter flashing and the end of the insulation shall be sealed with a vapor barrier
coating. Insulation as required for piping exposed to the weather shall butt tightly against the top side of the counter
flashing and the end of the insulation shall be sealed with weatherproof coating. ,

9.3 ' Insulation on· Pipes Passing Through.Hangers. Insulation shall be continuous through the hangers except that
where protection saddles are used, insulation shall be neatly trimmed to fit around the saddle. At hangers where the
pipe is supported by the insulation or an insulation insert, a galvanized metal protection shield shall be provided
conforming to Fed. Spec. WW-H-171, Type 41. The length and gage thickness of the shield in all cases shall be. as
specified in WW-H-171 for use without inserts. Insulation at support points on pipe and tubing 2 inches andJarger
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TABLE I. REQUIRED THICKNESS OF PIPE INSULATION FOR
HOT WATER HEATING AND DOMESTIC HOT WATER.

1.0
1.0
1.0
1.0
1.0
1.0
1.5
1.5

2 or less

0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60

k = thermal conductivity (average) Btujh/sq. ft./degree/inch
Thickness ata mean temperature of lOOoF. '

Thermal
conductivity,

k
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9.4. 2 'Ap'pli~ation. I nsu.lati<:)ll shall be applied to the pipe with joints, tightly butt~d~ For presized glass clot~ qr
vapor barner jackets, longltudmallaps shall overlap not less than 1-1/2 mches. Butt jOlllts shall be wrapped wlth!a
3-inch wide strip of the same material as the jacket. But strips and jacket laps shall beceinented withCass 12
adhesive and be additionally secured with staples on 44nch centers. Adhesive may be omitted in concealed areas. :At
the option of the Contractor, a factory self-sealing system may be used when the temperature at the time qf
application is between 400 and l20oF. When a factory self-sealing system is used, staples maY be used tio
additionally. secure the jacket laps and butt strips. If fiShm.ouths occur, the con.tractor Shall. either r.eplace tho$e
portions of the insulation where the fishmouths occurred or, cement the fishmouths closed with Cass 2 adhesive anld
additionally secure the fishmouths with staples. Breaks shall be patched by wrapping a strip of jacketingmaterijU
around the pipe and cementing a~d staplin~ as ~pecified f~r butt. strips. Patches s~ extend along the pipe not le~s
than 1-1/2 mches past the break m both directlons.Alumlllum jacket when requlted shall overlap not less than:2
inches at all joints arid shall be secured in place with bands applied at the circumferential laps at interv~
recommended by the manufacturer but not less than l2-inch centers. At the option of the Contractor, aluminu
jacket with factory-fabricated Pittsburg or "Z" type longitudinal joint may be provided. Jacket shall be secured wi h
bands provided by the jacket manufacturer designed to cover the circumferential joint and secure the jacket.· .

9.4.3 ' Flanges, couplings, valves, anchors, and fittings shall qe insulated with factory prem91ded, prefabricated <l>r
fi.eld fabricated sections Of. ins.ulation of insulation.of. the same mate.rial and. thi.'ckness a.s the adjo.i.ning .pi~
insulation. When segments of insulation are used, .elbows shall be provided with not less than three segments. Wh~n
nes~ing si~e sections of insulati~n are use,d, all, voids sha~l,b~ filled with, insUla!ing cement or m~neral fiber. Secti~~s
of msulatlOn shall be secured m place Wlth Wlre or by jOlmng the sechons Wlth Qass 2 adheslve. Class 1 adheslye

shall consist of inserts of calcium silicate, cellular glass, tre.ated wood blocks, prestressed molded· glass fiberot
minimum 9-pound density, or other approved material of the same thickneSs as adjacent insulation and not less tha4
9-pound density. lnserts shall have sufficient compressive strength to adequately support the pipecwithout
compressing to a thickness lessthan the adjacent insulation. Insulation inserts shall be 1800 arc and not less than th~

length of protection shields specified herein. The entire insert shall be covered with jacket material of the sam¢
appearance a'tfd quality as jacket on adjoining pipeirtsulation and shall overlap adjoining jacket by not less thaJ1.
1-1/2 inches. Overlap shall be cemented with Cass 2 adhesive,. stapled, and on cold pipelines, the staples and seam~

shall be ,seale~ with. a 1:?IUsh coat ,of vapor barrier coating. A; factory-fabricated protection, shield 1;IDit combini~
metal shield, lllsulatlOnlnsert and jaCketlllg may be used" provlded the component parts and lnstallatlOn conform tq
the requiJ;e~entsspecified herein for the individual components. .

9.4 ' Hot Pipelines (Above600F). Pipelines shall be covered with insulation. Insulation thickness shall b~
determined using the manufacturer's certified thermal conductivity, ..~ and the applicable Tablet or 11.

9.4;1 ' Insulation Jackets.

9.4.1.1 ·'Pipe insulation in concealed areas such as pipe chases, crawl spaces and above suspended ceilings shall b~
covered· with factory- or field-applied vapor barrier jacket or jacket specified below for pipe insulation in expoile~
areas.

9.4.1.2 'Pipe insulation in exposed areas unless otherwise shown shall be covered with factory-applied presizedglas~
cloth jacket or factory-applied vapor barrier jacket. Where shown, insulation shall be covered with factory- ~
field-applied aluminum jacket. Where aluminum jacket is provided, insulation on flanges, couplings, valves and
fittings shall be covered with aluminum jacket as speCified below.

9.4.1.3 ' Exposed hot water piping and drain piping underneath the lavatories shall be insulated to proted!
paraplegic from accidental burn.· . .



shall be applied over the insulation in two coats with glass cloth or tape embedded between coats. Ooth or tape shall
overlap itself. one inch and adjoining insulation jacket 2 inches. In lieu of above fUlish, factory-premolded one-piece
polyvinyl chloride fitting covers may be used. Polyvinyl chloride fitting covers shall be secured by stapling or taping.
When polyvinyl chloride fitting covers are used. factory precut blanket inserts provided by the fitting cover
manufacturet may be used. Inserts shall be installed in accordance with the fitting manufacturer's recommendations.
When required, insulated flanges, couplings, valves, anchors, and fittings shall be covered with preformed. or
field-fabricated sections of aluminum jacket s~cured with bands in lieu of finishes specified above. When pipe
insulation with factory-apPlied aluminum jacket is provided, flanges, valves and fittings may be insulated with·
factory- or field-fabricated sections of the same material and thickness as adjoining pipe insulation and jacket.
Sections shall be secured with bands. Unless otherwise shown, unions will not be insulated and pipe insulation and
jacket shall terminate neatly at the ends of unions. All termination points shall be finished with a brush coat of Oass
1 adhesive. '

10. BELOWGROUND PIPE INSULATION.

10.1 'General All beloW-ground heating hot water to 2000 F pipe shall be insulated with 1-1/2 inch thick
insulation.

10.2 ' Application. Prior to application, the bore surfaces of the insulation shall be coated with a thin application
of a high strength gypsum cement of a type recommended by the insulation}llanufacturer. Insulation shall be
applied with butt joints staggered. one half section overlapping the next opposite half section. All joints shall be
tightly butted and sealed with bedding compound. Insulation shall be secured in place with 3/~inchwide stainless
steel bands using two bands per section of insulation. Insulation shall terminate at anchor blocks. Insulation shall be
continuous through sleeves and manholes. Excavation, trenching and backfilling shall conform to section:
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITY SYSTEMS, except materials for the lower
portion of the trench to a height of 3 inches over the insulation shall be free of stones larger than 1/4 inc!} in any
dimension. When entering buildings, insulation specified in this paragraph shall terminate 2 inches beyond the
interior side of the wall or floor and shall butt tightly against the insulation specified in paragraph ABOVEGROUND
PIPE INSULATION. Butt joint shall be sealed with vapor barri~r coating. Pi'ovisionsfor expansion shall be made in
accordance with the insulation manufacturer's recommendations. '

10.3 ' Flanges, Couplings, Unions, Valves and Fittings. Flanges, couplings, valves and fittings shall be insulated
with factory-premolded, prefabricated. or field-fabricated sections of insulation of the same material and thickness
as the adjoining pipe insulation. Unions shall not be insulated. Insulation sections shall be secured in place with wire.
Bore surfaces shall be coated and joints sealed as specified above for pipe insulation. .

10.4 Finish. All insulation shall be finished with two coats of asphaltic mastic with glass cloth or tape embedded
between coats. Glass cloth or tape shall overlap itself 2 inches at all joints. Wet film thickness of both coats of
asphaltic mastic shall be not less than 1/8 inch. At termination points other than the sealed butt joint between
above-and-belowground insulation, asphaltic mastic and cloth or tape shall cover the end of the insulation and
extend 2 inches along the base pipe. '

11. PAINTING AND FINISHING. Painting shall be as specified in section: PAINTING, GENERAL.

12. STEEL SOLAR HOT WATER STORAGE TANK (UNDERGROUND).

12.1 Prior to insulating the tank, the tanks exterior surface shall be resin coated.

12.2 ' Tank mounting shall be isolated'from foundation with 1/4 inch thick resin block.

12.3 . Upon completion of the tank insulation, the insulation shall be vapor sealed.

* * * * *
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Fire Danger Guide for Air Handling I)ystem (1970, 3d Prtg, Sep 1973)

SECfION 15G

VENTILATING SYSTEM, MECHANICAL

Aluminum-Alloy Extruded Bars, Rods,
Wire, Shapes, and Tubes

Woven Asbestos Cloth

Surface Burning Characteristics of
Building Materials

Air Conditioning and Ventilating Systems

Blower and Exhaust Systems

Stainless and Heat-Resisting Chromium
Nickel Steel Plate, Sheet, and Strip

Steel Sheet, Zinc-Coated (Galvanized)
by the Hot-Dip Process, General
Requirements

Insulation, Thermal and Acousticl
(Mineral Fiber, Duct Lining Material)

Steel, Sheet and Strip,
Low Carbon

Steel, Sheets, Carbon,
Zinc Coated

Screening, Insect; Nonmetallic

Filter, Air Conditioning: Viscous
Impingement and Dry Types, Replaceable

Salt Spray (Fog) Test

Filter, Air Conditioning: Viscous
Impingement and DryTypes, Cleanable

7. Air Moving Devices
8. Ductwork
9. Rainhoods

10. Acoustical Duct Lining
11. Painting and Finishing

. 12. Tests

Index

No. 90A-1975

No. 91-1973

D 1571-73

E 84-75

B 221-75

A 525-75

A 167-74

QQ-S-766

QQ-S-775

QQ-S-698

F-F-310a
& Int. Am-I
(GSA-FSS)

L-S-125B

HH+545B
& Am-I

141A/6061

F-F-300a

1.3 National Fire Protection Association (NFPA) Codes.

Acoustical and Board Products Association (Mounting No.6)

Low Velocity and Duct Construction Standards (1969)

1.4 Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) Publications.

Air Moving and Conditioning Association, Inc. (Standard 210)

1. Applicable Publications
2. General
3. Materials and Equipment
4. Approval of Materials and Equipment
5. Workmanship
6. Electrical Work

Steel Plates, Sheets, and Strip-Corrosion
Resisting

1.2 American Society for Testing and Materials (ASTM) Publications.

1.1 Federal Specifications.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation-only, forma part of this specificati9n to the extent indicated by the references
thereto.
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,I

Adhesives, Fire-Resistant,
Thermal Insulation

Fire Tests of Door Assemblies (Feb 28, 1974;
Rev Mar 1, 1974)

Fire Dampers (JuI31, 1973)

UL10B

1.5 Underwriters' Laboratories, Inc. (UL) Publicatioll,S.

Building Materials Directory (January 1976 with Quarterly
Supplements) "

Fire Resistance Index (January 1975Wj.th Quarterly Supplements)

UL 555

1,6 Military Specifi,cations (Mil. Spec;).

MIL-A-3316B
& Am-2

2. 'GENERAL. The contract drawings indicate the extent and general arrangement of the ventilating system. Tht
Contractor shall be re,s,ponSl,"ble f,O,:t installing the proposed system as indicated, without violation of applicable codeSestandards, or specificatio,n requirements. Except where dimensions are shown to locate ductwork or equipment, thf
drawi,ngs show duct size ,and arrangeIllentonly. Equipment and ductwork arrangements submitted shall fit into th~

space as indicated, and shall allow adequate and approved clearances for entry, servicing and maintenance. '

2.1 ' Capacitiesof.equipment and materials shall he not less than those indicated.

2. 2 ' Conformance to Agency Requirements. Where materials or equipment are specified to conform to th~

requirement of the Underwriters' Laboratories, Inc., or the Air Moving and Conditioning Association, Inc., th~

Contractor shall submit proof, of SUC,h confor,man,,ce. The label or listing of the specified agency will be" aC,ceptablr
evidence. In lieu of such label or listing, the Contractor may submit a written certificate from any nationall
recognized testing agency adequately equipped and competent to perform such services, stating that the items hav,
been tested and that the units conform to the requirements specified hereinbefore, including methods of testi,ng qr
the specified agencies. The system installation shall conform to the requirements of the National Fire Protectiop
Association, Standard No. 90A, "and 91.

2.3 Nameplates. Each major. item of equipment shall have the manufacturer's name, address, serial and mod~l
number on a plate securely attached to the item. ' ,

2.4 ' Safety Requirements. Belts" pulleys,' Chain,s,' gea,rs, couplings, projecting setscrews, keys, and otherrotati~
parts so located that personnel can come in close proximity thereto, shall be fully enclosed or properly guardet
Items such as catwalks, ladders and guardrails shall be provided where indicated for safe operation and maintenan,"e
of equipment. '

2.5 ' Verification of Dimensions. The Contractor shall visit the premises to thoroughly familiarize himself withAl
details of the work and working conditions and'verify all dimensions in the field, and shall advise the Contract~

Officer of any discrepancy before performing any work. The Contractor shall be specifically responsible for th;e
coordination and proper relation of his work to the building structure and to the work of all trades. ,

2.6 ' Spare-Parts Data. After approval of materials and equipment and 2 months prior to the date of beneficillJ
occupancy, the Contractor shall furnish in triplicate a complete list of parts and supplies, with current unit pric~s
and source of supply. '

3. MATERIALS AND EQUIPMENT shall conform to the respective publications and other requirements specififfi'
below. Other materials and equipment shall be as specified elsewhere herein and as shown on the drawings and sh
be the products of manufacturers regularly engaged in the manufacture of such products. Itemsofequiprnent sha 1
essentially duplicate equipment that has been in satisfactory use at least 2 years prior to bid opening and shall ~e
supported by a service organization that is, in the opinion of the Contracting Officer, reasonably convenient to tl\e
de. '

3.1 Acoustical Duct Lining. Federal Specification HH-l-S45, type I and type n, exc~pt as herein specified.

3.1.1 Fire Hazard Oassification. Flame spread rating of acoustical materials shall not exceed 25, and smo~e
developed rating shall not exceed 50 when tested in accordance with ASTM Specification E 84. The adhesive shall Qe
fire resistant in accordance with Military Specification MIL-A-33 16.

3.2 ' Adhesive. Military Specification MIL-A-3316, class 1 or 2 as hereinafter specified.

3.3 Aluminum Extrusions. ASTM Specification B 221, alloy 6063, temper.

3.4' Screens.

3.4.1 Insect Screen Ooth. Federal Specification L-S-12S, type II, classl, alumiilUm color. Mesh size shall he 118 e
by 16.



3.4.2 ' Frames for Screens. Frames .!lhallbcprovided for screens; frames shall be removabll' and shall be of
extruded aluminum or stainless steel. bisect screen frameS shall be grooved type with vinyl or neoprene spline insert
for securing screen cloth.

3.5 ' .Steel Sheets shall conform to the following requirements.

3.5.1 Uncoated. 'Federal Specification 0Q-8..698, skin"passed temper.

3.5.2 Galvanized. 'Federal Specification QQ-S-175,ty,pe I, ~lass d; ASTM Specification A 525.

3.5.3 ' Corrosion ReSisting.fecieral Specificati~n QQ-S:766, class 304, finish Number 1; ASTM Specification A
167.

4. APPROVAL OF MATERIALs AND EQUIPMENT. Within 20 days of receipt of notice to proceed, and before
starting installation of any materials or equipment, the Contractor shall submit in triplicate to. the Contracting
Officer for approval, layout drawings and list of materials and equipment to be incorporated in the work. The layout
drawings shall include a plan and elevations of the proposed .ductwork and equipment to establish that the
equipment will fit' the illotted spaces with clearance for installation and maintenance. The layout drawings shall
show proposed details for attachment, anchoring, and hanging to structural framing of the building; vibration
isolation units; foundations and supports; location and size ,of sleeves and prepared openings for passage of ducts. If
departures from the contract drawings are deemed necessary by the Contractor, details of such departures including
changes in related portions of the project and the reasons therefor, shall be stlbmitted with the drawings. Approved
departures shall be made at no additional cost to the Government. A complete electrical connection diagram for
each electr~cally controlled component having more than one automatic or manual control device, shall be submitted
to the Contracting Officer for approval Wiring diagrams shall identify each component and one diagram shall show
all interconnected or interlocked components. The lists of materials and equipment shall be supported by sufficient
descriptive materials such as catalogs, cuts, diagrams, and other data published by the manufacturer, to demonstrate
conformance to the specification requirements; model numbers alone will not be acceptable. The data shall include
the address and name of the nearest service and maintenance organizatioIithat regularly stocks repair part~Listing

of items that function as part of an integratedsystem shill be furnished at one time. One copy of the layout
drawings and of each list will be returned, marked to indicate approval. .

5. WORKMANSlllP. Materials and equipment shall be installed in accordance with the approved
recommendations of the manufacturer to conform to the contract documents. The installations shall be
accomplished by workmen skilled in this type of work.

6. 'ELECTRICAL WORK. Electrical-motor-driven equipment specified herein shall be provided complete with
motors, and controls. Electrical equipment and wiring shall be in accordance with seCtion: ELECTRICAL WORK,
INTERIOR. Manual or automatic control and protective or signal devices required for the operation specified herein,
and any control wiring required· for control devices but not shown on the electrical plans, shall be provided under
this section. '

7. AIR MOVING DEVICES.

7.1 General. 'Fans shall be tested and rated in accordance with the standards of the Air Moving and Conditioning
Association, Inc. Standard 210. Fans shall be directly connected to the motor shaft. Fans· and motors shall be
provided with vibration isolation supports or mountings. Each fan shall be selected to produce the capacity required
at the fan total pressure indicated.

7.2 ' Centrifugal Fans shall be fully enclosed, Single-width single-inlet, or double-width double-inlet, as required or
indicated. Impeller wheels shall have backward inclined or backward cUlVed blades of the non-overloading type,
except wheels 12 inches in diameter or smaller may have forward cUlVed blades. Impeller wheels shall be rigidly
constructed, accurately balanced both statically and dynamically, and free from objectionable vibration or noise.
Fan blades may be flat or airfoil design in wheel Sizes up to 27 inches. Fan wheels 36 inches or less in diameter may
have one or more extrlrlong bearings between the fan wheel and the drive. The fan shafts shall be steel, accurately
finished, and shall be provided with key and key seats for impeller hubs and fan pulleys. Each fan outlet shill be
designed for the attachment of angles and bolts for attaching flexible connection~ The fans shill be furnished with
coating hereinafter specified in paragraph PAINTING AND FINISlllNG. Motor, unless otherwise indicated shall not
exceed 1,800 r.p.in. and shall have open enclosure. Remote manual switch with pilot indicating light shill be
provided where indicated. .

7.3 ' Ceiling Mounted Exhaust Fans shall be centrifugal type, and shall be complete with enclosure, fans, motors,
grille, barometric damper, vibration isolation bases, and any other appurtenances necessary for satisfactory
operation. Each exhaust fan shall have physical dimensions suitable to fit space allotted to the unit, and shall have
the capacity indicated.

7.3.1 Enclosure shall be constructed of not lighter than 24 gage, 0.028 inch nominal thickness, hot-dip galvanized
steel or finished as hereinafter specified under paragraph PAINTING ANDFINISIDNG. The enclosure shall be
acoustically lined at the factory with not less than 1/2 inch thickness of fiber glass manufactured for duct liner
service. All acoustical duct liner materials, coating and. adhesive shall conform to fire-hazard requirements in
paragraph Acoutical Duct Lining under paragraph MATERIALS AND EQUIPMENT.

15G-3



l5G·4

TABLE I

SHEET METAL THICKNESS FOR ROUND DUer CONSTRUCTION, LOW VELOCITY SYSTEMS

7.3.2 ' Fans shall be single-inlet centrifugal type with a serll. Fans shall be statically and dynamically balanced at the
factory. Fans shall be mounted on steel motor shaft. Fan motors shall have open enclosures. Remote manual switch
with pilot indicating light shall be provided where indicated. .

. 8. 'DUCTWORK shall be constructed of galvanized steel sheets or of aluminum sheets. Ducts, unless otherwise
approved, shall conform to the dimensions indicated and shall be straight and smooth on the inside, with joints
neatly finished. All edges and slips shall be hammered down to leave a smooth interior duct finish. Joints shall be
made substantailly airtight. Ducts shall be anchored securely to the framing in the building and the method of
anchoring and/or fastening shall be detailed on the layout drawings. Ducts shall be so constructed and installed as to
be completely free from vibration under all conditions Qf operation. Layout drawings required under the paragraph !

APPROVAL OF MATERIALS AND EQUIPMENT shall show, for suspended ductwork, the location of all supports.
Supports shall be attached only to structural framing members. Where supports are required between structural
framing members, suitable intermediate metal framing shall be proVided and detailed. Items not shown in detail or
described herein shall be set forth in the publication, Low Velocity and Duct Construction Standards of the Sheet
Metal and Air Conditioning Contractors National Association.

8~1 'Rectangular Ducts shall be fabricated in conformance with SMACNA Low Velocity and Duct Construction
Standards. .

8.2 ' Round Ducts shall be fabricated in coJ}formance with table I.

8.3 ' Air Deflectors shall be provided in: all square elbows,duct-mounted supply outlets, takeoff or extension
collars to supply outlets, and tap-in branclrtakeoff connections. Air deflectors shall be factory fabricated and
factory or field assembled units consisting of curved turning vanes or louver blades for uniform air distribution and
change of directIon with minimum turbulence and pressure loss. Square elbows shall be proVided with curved vanes.

Crimped and beaded joint

Girth
Joints (b)

Continuously
Welded or As
Below

None

Girth
Reinforcing .

Minimum Rein
forcing Angle
Size and Maxi
mum Longitudinal
Spacing

22
0.025

Aluminum
Sheet B&S
Gage and
Thickness

Duct and Fittings (a)

26
0.0217

Galvanized
Steel U.S. Gage
and Nominal
Thickness

Duct
Diameter,
Inches

Up to 8

(a) Round ducts may be fabricated with lock-type or butt welded
longitudinal seams or spiral seams. .

(b) Flanged joints may be considered as girth reinforcing.

8.4 ' Duct Sleeves and Framed Prepared Openings. Duct sleeves shall be proVided for all round ducts IS-inches
diameter or less passing through floors, walls, ceilings, or roofs and shall be installed during construction of the floor,
wall, ceiling or roof. All square and rectangUlar ducts passing through floors, walls, ceilings, or roofs shall be installed
through framed prepared openings. The Contractor shall be responsible for the proper size and location of sleeves
and framed prepared openings. Duct sleeves and framed prepared openings shall be provided for all duct mains and
duct branches. Branch takeoff connections to grilles, registers and diffusers shall be in accordance with SMACNA
Low Velocity and Duct Construction Standards. . .

8.4.1 . Duct Sleeves shall be fabricated from 20 gage, 0.03'96 inch nominal thickness, galvanized steel unless
otherwise indicated. Where sleeves are installed in bearing walls or partitions, black steel pipe, schedule 30, 40 or
standard weight shall be used. Sleeve shall provide one inch clearance between the duct and the sleeve except at
grilles, registers and diffusers. '

8.4.2 ' Framed Prepared Openings for round ducts larger than 15 inches diameter and for all square and rectangular ,
ducts shall provide one inch clearance between the duct and the opening except at grilles, registers, and diffusers. . '

8.4.3 ' Closure Collar of galvanized steel not less than 4 inches wide shall be proVided on each side of walls or floors
where sleeves or prepared openings are provided except where grilles, registers or diffusers are installed. The collar
shall be installed tight against the surface, and shall fit snugly around the duct. Collars for round ducts 15 inches'
diameter or less shall be fabricated from 20 gage, 0.0396 inch nominal thickness,galvanized steel. Collars for round, ,
square or rectangular ducts with minimum dimension over 15 inches s,hall be fabricated from 18 gage, 0.0516 inch
nominal thickness, galvanized steel. .

8.4.4 ' Space between the sleeve or framed prepared opening and the duct shall be packed with mineral wool ot
other approved material shown on the drawings. .
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11. 'PAINTING AND FINISHING.

7

4000

.79

6

2000

.89

5

1000

.88

4

500

.67

3

250

.48

2

125

.25

OCTAVE PASS BANDS

Mid-frequency, Cycles Per Second

Sound Absorption Coefficient

10.1 'Application. 'The lining shall be applied in cut-to-size pieces attached to the interior of the exhaust fan
housing with fire-resistant adhesive, class 2. '

9. RAINHOODS in the ventilating system shall be either in building wall or directly connected by ductwork to air
handling equipment. Rainhoods shall be fabricated from aluminum or galvanized steel sheets, and shall be provided
with frames of aluminum or galvanized steel structural shapes. Inset screens shall be provided on each rainhood.
Sheet metal thickness and fabrications shall conform to SMACNA Low Velocity and Duct Construction Standards.

10. ACOUSTICAL DUCT LINING shall be fibrous glass designed exclusively for lining of ducts. The air-side
surface of the liner shall be capaole of witltstanding air velocity of 4,000 feet per minute without delamination or
erosion for service in low-velocity duct systems. Sound absoprtion coefficient shall not be less than indicated in table
II herein as determined oy procedures in Bulletin 1975 of the Acoustical and Board Products Association. mounting
No. 6~ The material shall be 1/2 inch thick and the density of the lining including any surface coating or facing shall
not be less than 1.35' pounds per cubic foot· nOr greater 'than 3.3 pounds per cubic foot.The liner composition may
be uniform den&ity, graduated density, or dual density, and coated or uncoated, as standard with the manufacturer.
The acoustical liner shall conform to the fire-hazard classification requirement specified in paragraph Acoustical
Duct Lining under paragraph MATERIALS AND EQUIPMENT.

TABLE II

SOUND ABSORPTION COEFFICIENT

11.1 Factory Coating. 'Equipment and component items, when fabricated from ferrous metal, shall be factory
finished with the manufacturer's standard finish except that items located outside of buildings shall have weather
resistant finishes that will withstand 500 hours exposure to the salt spray test specified in method 6061 of Federal
Standard No. 141 using a 2Q-percent sodium chloride solution. Immediately after completion of the test, the
specimen shall show no &ign of blistering. wrinkling. cracking or loss of adhesion and no sign of rust creepage beyond
1/8 inch on either side of the scratch mark. '

11.2 ' Field Painting. 'Painting required for surfaces not otherwise specified and finish painting of items only
primed at the factory are specified in section: PAINTING, GENERAl.

12. TESTS. Each exhaust air system shall be balanced to produce the indicated air quantities at the conditions
shown. Control devices shall be set to control at the points indicated or directed. Bearings shall be lubricated, and
the speed and direction or rotation of each fan shall be checked. The running current o( each motor shall be
checked. '

12.1 Report of Test Data indicating the following in typed tabulation form shall be submitted to the Contracting
Officer not less than 2 days before the final test of the system. '

12.1.1 Fans. '

a. 'Specified air quantity and static pressure.

b. 'Installed motor horsepower. '

12.2 ' Final Tests. 'Upon comp1etioI), and prior to acceptance of the installation, the Contractor shall subject the
ventilating system to such operating tests as may be required by the Contracting Officer to demonstrate satisfactory
functional and operating efficiency. Operating tests shall cover a period of not less than 6 hours for each system, and
all tests shall be conducted at such times as the Cont1'llcting Officer may direct. If tests do not demonstrate
satisfactory operation of the ventilating system, deficiencies shall be corrected and tested. All instruments, facilities,
and labor required to properly conduct the tests shall be provided by the Contractor at no additional cost to the
Government. The electricity required for testing will be furniShed by the Government. '



1. APPLICABLE PUBLICATIONS. The following publications, of the issues listed below, but referred to
thereafter by basic designation only, form a part of this· specification to the extent indicated by the references
thereto.

SECTION ISH

AIR-CONDITIONING SYSTEM
(UNITARY TYPE)

1. Applicable Publications
2. General
3. Materials and Equipment. .
4. Approval of MateHals and Equipment
5. Workmanship .
6. Electrical Work
7. Unitary Heat Pump
8. Filters
9. Deleted

10. Heating Coil
II. Sheet Metal Ductwork

1.1 . Federal Specifica'ions.

F-F-310a
& Int. Am-I
(GSA-FSS)

BB-F-1421

HH-I-545B
& Am-l

QQ-B-654

QQ-S-57IE
& Am-2

QQ-S-775E

RR-W-360A

SS-B-755a
& Am-l

WW-T-775B

1.2 Federal Standard.

No. 141a
& Change Notices
1,2,3,4

i.3Military SpecificationS.

MIlrA-3316B
& Am-2

MILrA-702IC

MIL-H-22547B

Index'

12. Glass Fiber.Ductwork
13. Diffusers, Registers, Grilles
14. Temperature Controls
IS. Acoustical Duct Lining
16. Insulation
17. Equipment Installation
18. Access Panels
19. Qeaning, Testing, and Balancing
20. Test Data
21. Painting and Finishing
22. Operatipg and Maintenance Instructions

Filter, Air Conditioning: Viscous
Impingement and Dry Types, Replaceable

Fluorocarbon R~frigerants

Insulation, Thermal and Acoustical
(Mineral Fiber, Duct Lining Material)

Brazing Alloys, Silver

Solder; Tin Alloy; Lead-Tin Alloy; and
Lead Alloy

Steel Sheets, Carbon, Zinc-Coated
(Galvanized) by the Hot-Dip Process

Wire Fabric, Industrial

Building Board, Asbestos-Cement: Flat
and Corrugated

Tube, Copper; Seamless (for Air
Conditioning and Refrigeration) .

Pamt, Varnish, Lacquer, and Related
Materials; Methods of Inspection,
Sampling, and Testing

Adhesives, Fire-Resistant, Thermal
Insulation

Asbestos Sheet, Compressed, for Fuel,
Lubricant, Coolant, Water, and High
Temperature Resistant Gaskets

Heat Pumps, Heating and Cooling (Unitary)
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1.11 National Fire Protection A.ssociation (NFPA) Standards.

1.8 American Society for Testing and Materials (ASTM) Standards.

1.7 American National Standards Institute, Inc. (ANSI) Standards.

•

Factory-Made Air Duct Materials and
Air Duct Connectors (Apr 30, 1974)

Electric Space Heating Equipment

Air Conditioning and Ventilating Systems

National Electric Code

Test Procedure for Polyphase Induction
Motors and Generators

Refrigeration· Piping

Woven Asbestos Ooth

Unitary Heat Pump Equipment

Forced-Circulation An--:Cooling and Air-
Heating Coils ..,

Equipment Test Code (1972)

Performance Data Acoustical
Materials

1511-2

UL 573

UL 181

No.90A-1975

No. 7(}'1975

No. 112A

Boiler and Pressure Vessel Code, & Interpretations:

Section VIII .

D 1571-73

B31.5-1974

24(}'75

41(}'72

1062R3

Bulletin 1975

Building Materials Directory (January 1976 with Quarterly
Supplements)

Electrical Appliance and Utilization Equipment List
(June 1975 with Quarterly Supplements)

Low Velocity and Duct Construction Standards (1969)

1.l3' Underwriters' Laboratories, Inc., (UL) Standards.

1.12 Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) Publication.

Pressure Vessels, Division 1 (1974;
Addenda: Summer & Winter 1974;
Summer & Winter 1975)

1.10 Institute of Electricallil,nd Electronic Engineers Inc. (IEEE).

1.9 American SoCiety of Mechanical Engineers (ASME) Code.

1.6 Air Diffusion Council (ADC) Test Code.

1.5 Air-Conditioning and Refrigeration Institute (ARI) Standards.

1.4 Acoustical and Board Products Association (ABPA) Publ,ication.
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1.13 Underwriters' Laboratories, Inc., (UL) Standards. (Con~inued)

•
3.4 . Gaskets. MUitarY Specification MIL-A-7021, class 2, 1/16 inchthick.

Heat Pumps

Sealed Motor-Compressors

UL559

.UL984

2. 'GENERAL. The contract drawings indicate the extent and general arrangement of the air-conditioning
system. Equipment, ductwork, and piping arrangements shall fit into space allotted and shall allow adequate
acceptable clearances for installation, replacement, entry, servicing, and maintenance, Refrigeration equipment and
the installation thereof shall conform to ANSI Stjindard B9.1. .

2.1 . Capacities of all equipment and material shall be not less than those indicated~

2.2 ' Conformance With Agency Requirements. Where IIIaterials or equipment are specified to conform to
requirements of the Underwriters' Laboratories, Inc., Air-Conditioning and Refrigeration Institute, or American
Society of Heating, Refrigerating and Air-Conditioning Engineers, the Contractor shall submit proof of such
conformance. The label or listing of the specified agency will be acceptable evidence. hi lieu of the label or listing,
the Contractor may submit a written certificate from any approved, nationally recognized testing organization
adequately equipped and competentto perform such services,stating that the itemshjive been tested and that the
units conform to the requirements, including methods of testing, of the specified agency. Where equipment is
specified to conform to reqlJirements of the ASME Boiler and Pressure Vessel. Code, th,e design, fabrication, and
installation shall· conform to the code in every respect. Installation of the system shalLconform to the requirements'
ofthe National Fire Protection Association, Standard No. 90A.

2.3 'Nameplates. Each major item of equipment shall have the manufacturer's name, address, serial and model
numbers on a plate securely attached to the item.

2.4 . Safety Requirements. 'Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating
parts located so that any person can come in close proximity thereto shall be fully enclosed or properly guarded.
High-temperature equipment and piping so located as to endanger personnel or create a fire hazard shall be properly
guarded or covered with insulation of a type specified in section: THERMAL INSULATION FOR MECHANICAL
SYSTEMS. Items such as catwalks, ladders, and guardrails shall be provided where reqUired for safe operation and
maintenance of equipment. .

2.5 . Spare-Parts Data. After approval of materials and equipment and 2 months prior to the date of beneficial
occupancy, the Contractor shall furnish a complete list of parts and supplies,with current unit prices and source of
supply. . .

2.6 . Verification of Dimensions. The Contractor shall be responsible for the coordination and proper relation of
his work to the bUilding structure and to the work of all trades. The Contractor shall visit the premises and
thoroughly familiarize himself with all details of the work and working conditions, to verify all dimensions in the
field,and to advise the Contracting Officer of any discrepancy before performing any work.

3. ·MATERIALS AND EQUIPMENT shall conform to the respective publications and other requirements specified
below. Other materials and equipment shall be as specified elsewhere herein and as shown on the drawings and shall
be the products of manufacturers regularly engaged in the manufacture of such products. Items of equipment shall
essentially duplicate equipment that has been in satisfactory use at least 2 years prior to bid opening and shall be
supported by a service organization that is, in the opinion of the Contracting Officer, reasonably convenient to the
site.

3.1 • Air-Conditioning Compressors having less than the 2 years' service record speCified above, will be acceptable
when a certified record of satisfactory field operation under normal operating conditions for not less than
6,000 hours can be shown. Types that have been shown to have operated satisfactorily for these periods may have
modifications, provided it can be clearly shown that the modifications will not increase maintenance and operating
costs and will not decrease the life of the machine. Modifications of the following descriptions will definitely require
compliance with the full 2-year or 6,00o-hour satisfactory experience requirement. '

(l) Increase in rotative speeds in excess of 20 percent.

(2) Reduction in metal thickness in sections subject to high pressures or vacuum.

(3) Change of refrigerant.

(4) Change in lubricating system and bearings.

3.2 Asbestos Connections. ASTM Standard D 1571, Underwriters grade.

3.3 . Flanges. Federal Specification WW-F-406, class 125•
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3.5 . ,Duct liner.FederaISp.ecification,HH~F545, .ty,peLandwpelI,exc~PtashereinaJterspecified.

3.6 ;.Refrigerant. Federal Specification BB-F-142 I.

3.7 . Sheets,Metal Gage numbers 'specified hereinafter 'refer to United States ;Stanllud Gage. Federal[
Specification Q.Q-~775, ty;peI,ciassd.

3.8' 'Solder.

3.8.1 For :RefngerantLiD&s. Federlil:Specification'QQ-;B.,654,.grade III.

4. APPROVAL OF MAT£'l{I:A.tLS:A.NDBQUIP~ENT.Witliin i30days ,ofrec.eipt .ofno:tic:e:to ,W.oceed,;and before:
starting installation of any ,materials ,oreqmpment,theContractorsha:ll submit ltO :the 'Contr~ingOfficer'fori
approval, in triplicate, layo.ll>trliawingsof the.egPipmentroomor TOoms and lists ofmllterililsand ,equipment ,to bel
incOl;porated in the' work. ·1nllelayoutdralwmgsshlilli:nclud:eaplanandelevations·ofthepropos.eP,piping, quctwork i
and 'equipment, toestabliSll 'that theequi,pmentWill fitthelillottedspaces with clearances forinstallation a'nd i
mainteJJal!lce. The drawings ;Shallshowproposeddetails for .attachment,anchori:ng,andhangingto:structul'al framing i
of the building; vibration i'S.Qlationunits; founda~ionandsuppo:rt.;Jocationandsize oLS1eev..eandpr~pared openings!
for passage of pipes .and ducts. Jf departures from the contract drawings are ,deemed,necessary :by the Contractor, i
details of such departures,jneluding·changesin ;,t:e1ated ',portions·of :the.proJect .and tnereas.ons th~for,shallbe!
submitted with the. drawU}gs.Approv-eddepartures ·shallbemade atno.additional cost to <1ilieGO\~~n:lIlent.A!
complete ,electricalconne.ctililn ·diagram {or ,each¢lectricallycontrolledcomponent:haYingmore~n:0neJiutoma1ic l
or manual control device,$l)allbe .submittedto.tthe 'ContractingOfficerfora'pproval, in:additi~10 the ,automatic !
temperature control dil\gralDreqUiredhereinaft-w WJiring diagrams shall identifY 'eachconurommtand ,;one ,diagram i
shall show all interconne~dor iriterlocked6omponents.1I'o ,demonstratecomormance:to111e 'specification i
requirements, :the lists ofllNlterials :andequipment 'shlill,he ;su;pportedbysuificient descri,pti;yemat-eriaJ,such 'as'
catalogs, cuts, diagrams,performancecurves, .charts, 'layout ;drawings, :andother,data ;pub'lished'bytlle·manufacturer. ;
Model numb ers alone will :not 'becaca.eptable. The data,shlill aIso includ:ethename:andaddressofthe nearest service j

and :maintenance .0rganization'thatreguIarlystocks ,repmparts. Listings of items that .functionas "parts of an :
integrated. system shall be furnished .:at .one time. ',Only copy ·ofthe]ay:out .drawi~gs,wiringdiagramsand,lists will be ~

returned, marked to indicateappI0val.

5. WORKMANSIllP. All materials 'and -equipment shall he installed in accordance with the approved :
recommendations of the manufacturer to cOlIform witch :thecontract ,documents. The Installation ,shall 'be,
accolIlplished by workmenskil1ed jnthistype of woik.

6.ELECTRICALWORK.E1ectrical.,motor-driv;en ,eqUipment specified herein :shall heprovided.complete With
motors, motor starters,andcontrols.E1ectricalequipment,and wiring shall ,be .i:n;accoIdancewithsection:
ELECTRICAL WORK,INTERIOR•. Electricalcnaracteristicsshall he as indicated. Motor 'sta3!t.ers ;8hallbe:provided
comf}lete with properly sized thermal.oveiload protection and other.appurtenancesnecessaw;for the sIllotol'control
indicated.' Each motor . shall be :ofsufficientpower. to drive. the .equipment at the :s.pecified .capacity without
exceeding the nameplate .rating of the motor. Manual or automatic control and :protectiv:eor,signal devices .r.equired
for the operation herein specified and any control wiring ,required for controls :and:devicesbutnotshownon the !
electrical plans, shall be provided under this ,section of the specifications. ' .

7. UNITARY HEAT PUMP.

7.1 'General The heat pump shall 'bea ,complete self-contained electrically operated unit, employing factory
assembled refrigeration circuit,or:circ.uits. ',[\heunitshall utilize theheatcontentav..ailabl:e fromm for the :heating
.cycle,.and shall utilize outSide air for .co,oling 1he .cOOldenser :assembly Jar 1M :cooling(<y;cle. The unit :Shallindlude
means for ;air circulating, cooling, and ;air temperature controls. Air .cl:eaningmeansshall :be]Jl'oviided and shall be an
integral part '.of the unit. The 'heat :pump ·shan .conmstofa factoryassembl.edSlleetmetalencI:osul':e ,comPlete 'with
compressor-motorassemply, cornpress.or mofor'S1arter,compressor motor overload protective .devices, and crankcase
heaters. The unit .shall employ outdo.or 'coil and 'outdoor coil fan motor assemtily, an indaorcoiland fan motor
assembly, .an indoor coil fan 'motorc:ontroller or switch' .and fan overloadpTotectivedevices,:r:efrigerant ,and fan
overh>ad protective device, contrdldevices, ,changeover valves, r,efrigerant ,and oil change, a ,pressure relief ,means.
Supplemental.electric heaters shall he supplied when required•.TemperaturelimitingdevicesshaUbe furnished on
heat !pumps with supplemental .electric heateltS and pressure limiting .devices when required. All necessary tubing,
piping, and control circuits andac.cessoriesrequired fora complete operating unit ·$allbe furnished. The unit 'shall
be factory charged with refrigerant ;and ,oil :and ready forop.eration after being set in place and connected to ,duct
system, drain, and electrical curr-ent. Units shall.conform to therequir:ements 'of AR:I Standard 240TInderwriteltS'
Laboratories Standard TIL 559,and Military .SpecificationMIL-H-22547B.Ref~igerant shall be one of >the
fluorocarbon types.

7.2 'Hermatic Motor-Compr,essor. Hermetic motor-compressor units shall COnforIDto the standards of UL984 and
UL559 with regards to construction,performance, rand testing. The requirements for motor-compressor prot.ection
systems of thesestandardsshallaIso apply in addition to the following.
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7.2.1 Thermal Protection. An internal motor-winQing temperature-sensing protection device of the automatic
reset type for the compressor motor shall be provided to prevent 'motor operation. under excessive motor winding
temperatures. For size one heat pump, the manufacturer's recommended maximum motor winding temperature shall
not be exceeded when the heat pump is operating under any of the tests prescribed inARI240, and in no case shall
winding temperature under any of these test conditions exceed 135 degrees centigrade (C), (275 degrees Fahrenheit
(F)), when measured by the resistance method set forth in IEEE No lI2A, as applicable. For size one heat pumps, as
part of the first artical tests, a certificate of compliance shall be furnished stating the manufacturer's recommended
maximum motor winding temperature.

7.2.2 Current Overload Protection. Motor running cu.ttent overload protection of the manual or automatic reset
type conforming to UL984 shall be provided and installed in accordance with NFPA No 70.

7.2.3 Crl!nkcase Heating. Means shall be provided for heating the' compressor crankcase during "OFF" cycles to
minimize liquid foaming, and prevent consequent liquid slugging. under compressor starting conditions caused by
retention ·of refrigerant by the oil in the compressor. Crankcase heaters either external or internal (except for motor
windings used as heaters) shall be readily replaceable from the exterior without breaking the refrigerant seal.

7.2.4 Time Delay Mechanism. The motor protection system shall contain a device or means that delays operation
of the compressor motor for a period of at least 3 minutes, but not more than 6 minutes after compressor operation
is called for when shut down for any reason, inadvertent or otherw;ise has occurred.

7.2.5 Liquid Flood-Back. A means shall be provided for protecting the compressor from liquid flood-back.. under
all design conditions of operation,.including defrost. Properly designed and sized accumulators that allow a free flow
of oil back to the compressor and in conjunction with defrost mechanism will satisfy this requirement.. . . - .
7.3 . Coils.

7.3.1 Direct~Expansion Coils shall be fin-and-tube type constructed of seamless copper tubes and copper or
aluminum fins mechanically bonded or soldered to tubes. At the factory each coil shall be tested under water at not
less than 300 psi air pressure and shall be suitable for 200 psi working pressure. Each coil shall be completely
dehydrated and sealed at the factory upon completion of pressure tests.

7.3.2 . Heating Coil shall be designed for hot water and shall be mounted as indicated.

7.4 Fan. Fans utilized in each unit shall be of the centrifugal type or propeller type, quiet in operation and
adequately secured to shafts. Shafts shall be supported by at least 2 self-alining bearings. Bearings shall be self-oiling
with adequate oil reservoirs or permanent life lu1>ricated ball or sleeve bearings. Oil or grease fittings, when used,
shall be readily. accessible upon removal of the service panel. Fan may be direct- or belt-driven. Where fan is
belt-driven, motor shall be provided with adjustable means for V-belt drive. All fans shall be dynamically and
statically balanced. Supply air fans shall be centrifugal type capable of supplying the cubic feet per minute (cfm) and
static pressure specified. Air 'supply fan and motor shall be capable of supplying the specified cfm when operating
during heating and cooling. V-belt drives shall conform to RMA and have a service factor not less than 1.2. Fan
motors shall have open enclosure. Motor starters shall be magnetic across-the-line type with:watertight enclosure.
Thermal overload protection shall be of the manual or automatic reset type.

7.5 Electrical Heaters. When specified on the drawing heaters shall be of packaged design arranged for inserting
in the heat pump unit so· heating elements are directly in the air stream. The heaters shall have low air pressure drop
at nominal air flow requirements or at air flow specified. Electric duct heaters shall be of the open coil or finned
tubular type, and shall have heater wires which are adequately protected. against corrosion, moisture, or sagging.
Duct heaters shall be of rugged construction which protects the resistor wire for life from electrical or mechanical
shock. vibration or breakage in shipment, installation and use. Dummy elements of expanded metal shall be provided
where necessary to uniformly distribute air flow across heater face. Electric heaters shall conform to the
requirements of UL573 and NFPA No. 70. Heater wattage rating shall be within 5 percent of the specified rating.
Each duct heater shall have 2 high-limit controls. The primary automatic reset thermal cut-out high-limit control
shall. be wired to the controlling device if possible, and the secondary manual reset thermal cut-out high-limit device
will be wired to de-energize the mainpower. Both high-limits will be used to protect the elements from excess
temperature in case of airflow stoppage.

7.6 Filters shall be as specified hereinafter under paragraph FILTERS.

7.7 Outer Casing shall be constructed of insulated heavy-gage metal panels adequately reinforced with angles or
formed metal frame and provided with easily removable access panels located as required for access to all parts of
the equipment. Fan section, where indicated, shall be provided with flanges for connection to the ductwork. Units
installed outdoor shall be in a weather-protected ventilated enclosure suitable for outdoor installation.

7.8 Controls. Combination heat-off-cool and auto-on-fan switch shallbe remotely mounted where indicated or
directed. Thermostat shall be remotely mounted where indicated or directed. All other controls including motor
starts and safety controls shall be mounted inside the enclosure, and all wiring thereof shall be accomplished at the
factory. T~mperature controls shall be as hereinafter specified. Motor starts for compressors shall be magnetic
across-the-lme tYPe. Enclosures for motor starters shall be watertight.
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8. FILTERS shall be located to filter fresh air and return air inside of the air-conditioner casing unless indicated
otherwise. Filters shall be class 1 or 2 in accordance with the requirements of Underwriters' Laboratories, Inc.,
Building Materials Directory. Filters shall be one inch thick. Filters· shall be replaceable throwaway type in
accordance with Federal Specification F-F-31 0 of size required to suit the application.

9. DELETED.

10. HEATING COILS.

10.1 Water Coils Shall be fin-and-tube type construct~d of seamless copper tubes and copper or aluminum fins
mechanically bonded or soldered to tubes. Casing and tube support sheets shall be l6-gage, of 0.063S-inchnominal
thickness, galvanized steel, formed to provide structural strength. Tubes shall be correctly circuited for proper water
velocity without excessive pressure drop and they shall be drainable where required or indicated on drawings. At the
factory, each coil shall be tested under water at not less than 250 psi air pressure and shall be suitable for 200 psi
working pressure. Coils shall be mounted for. counterflow service. Coils shall conform to the provisions of ARI
Standard 410. .

11. SHEET-METAL DUCTWORK.

11.1 General Ductwork shall be constructed of galvanized steel sheets or of aluminum sheets. Ducts, unless
otherwise approved, shall conform to the dimensions indicated and shall be straight and smooth on the inside, with
joints neatly finished. All edges and slips shall be hammered down to leave a smooth interior duct finish. Joints shall
be made slibstantially airtig)lt, and no dust marks from air leaks shall show at connections, grilles, registers, or
diffusers. Ducts shall beancltored securely to the framing in the building and the method of anchoring and/or
fastening shall be detailed on the layout drawings. Ducts shall be so constructed and installed as to be completely
free from vibration under all conditions of operation. Layout drawings required under the paragraph APPROVAL
OF MATERIALS AND EQUIPMENT shall show, for suspended ductwork, the location of all supports and typical
details for anchorages. Supports shall be attached only to structural framing members. Where supports are required
between structural framing members, suitable .intermediate metal framing shall be provided and detailed. Square
elbows shall be provided with double wall. turning vanes. Items not shown in detail ot covered by detailed
specifications shall be as set forth in the SMACNA publication, Low Velocity and Duct Construction Standards. .

11.2 Rectangular Ducts shall be fabricated in conformance with SMACNA Low Velocity and DuctConstructiori
Standards. .

11.3 Splitters and Dampers. Dampers shall have accessible operating mechanism,. and where operators occur in
finished portions of the building, operators shall be chormium plated with all exposed edges rounded. S'plitter
dampers shall be operated by quandrant operators or 3fl6-inch road brought through the side of the duct with
locking setscrew and bushing. Two rods are required on splitters over 12 inches. Manual volume-control dampers
shall be operated by locking-type quandrantoperators. Dampers and splitters shall be two gages heavier than duct in
which installed. Multileaf dampers shall be opposed-blade type with maximum blade widthof 12 inches. Access
doors or panels shall be provided for all concealed damper operators and .locking setscre.ws. The locking-type
quadrant operators for dampers, when installed on ducts to be thermally insulated, shall be provided with stand-off
mounting brackets, bases or adapters to provide clearance, between the duct surface and the operator, not less than
the thickness of the insulation. Stand-off-mounting items shall be integral with the operator or standard accessary of
the damper manufacturer. Volume dampers shall be provided where indicated in the, drawings. .

11.4 Air Extractors shall be provided in all duct-mounted· supply outlets,· take off or extension collars to supply
outlets, and tap-in branch-take-off connections. Air extractors shall be factory fabricated and factory or field
assembled units consisting of adjustable curved turning vanes or louver blades for uniform air distribution and
change of direction with minimum turbulence and pressure loss. Iriaccessible extractors shall be provided with meanS
for adjustment and position lock external to the duct.

11.5 Hinged Duct-Access Doors shall be provided at all air control dampers, fire dampers, and all other apparatus
requiring service and inspection in the duct systems. Access door shall be 15 by 18 inches in size unless otherwise
indicated. Where size of duct will not accommodate this size, the door shall be made as large as practicable. Access
doors of rigid type, not less than 24 by 24 inches in size, shall be provided on each side Of each air-handling unit, and
shall be made airtight with felt or rubbergaskets. D'oors shall be provided with galvanized steel hinges having bronze
pins and two approved brass fasteneIS. All doors 24 by 24 inches and over shall be provided with fasteners that can
be operated from both sides. Access doors in plenums anq ducts with acoustical lining shall be provided with the
same type lining. . .. .

11.6 ' Duct Test Holes. Holes with patches in ducts· and plenums shall be provided where indicated,. directed, or
where necessary for using pitot tubes for taking air measurements to balance the air systems.

1L 7·· Apparatus Connections. Where sheet metal connections are made to fans, or where ducts of diSsimilar
metals are connected, a noncombustible flexible connection of IS-ounce woven ,asbestos Or other approved
noncombustible materials approximately 6 inches in width conforming toASTMStandard D 1571 shall be installed.
For rectangular ducts the flexible connections locked to metal collars shall be installed using normal duct
construction methods. .
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11.8 Prepared Openings" All square and rectangular ducts passing thrbugh floors, ceilings, or roofs shall be
installed through prepared openings. The Contr;lctor shall, be responsible for the proper size and location of sleeves
and openings. Prepared openings shall be provided for all duct mains and duct branches; Branch take-off connections
to grilles, registers, and diffusers shall be in accordance with SMACNA Low Velocity and Duct Construction
Standards. '

11.8.1 Prepared Opemngs for all square and rectangular ducts shall provideJ-inch clearance between the duct and
the opening except at grilles, registers, .and diffusers. '

11.8.2 ' Oosure Collar of galvanized steel not less than 4 inches wide shall be provided on each side of walls or
floors where prepared openings are provided except where grilles, registers or diffusers ;l(e installed. The collar shall
be installed tight llgaiIist the surface, and shall fit snugly around the duct. Collars for square or rectangular ducts
with minimum dimension over 15 inches shall be fabricated from 18-gage, 0.0516 inch in nominal thickness,
galvanized steel.

11.8.3' Space Between the Opening and the Duct shall be packed with commercial grade asbestos yarn.

12. GLASS FIBER DUCTWORK. In lieu of sheet metal ducts specified hereinbefore, the Contractor may
provide glass fiber ducts except that glass fiber ducts will not be allowed in fan and equipment rooms and where
ducts are exposed to the weather.

12.1 GeneraL Ductwork shall, be field or factory fabricated, glass fiber duct and shall comply with the
requirements of the Underwriters' Laboratories UL 181 Standard for clas~ 1 andNFPA Standard No. 90A. Theduct
cros9-sections shall be round, square, or rectangular with wall thickness varying from 1 inch to 1-1/2 inches. Square
or rectangular ducts shall be shop formed or field formed from flat duct board, complying with UL 181, when
constructed in accordance with the manufacturer's latest printed instructions. The duct shall be provided with flame
retardant, puncture resistant factory applied external vapor-barrier having water-vapor transmission coefficient of
not more than 0.03 perms. The glass fiber duct thermal conductivity, K-value, shall be not more than 0.27
B.t.u./iri.lsq" ft./hi:./degree F. at 75 degrees F.mean temperature. The'duct shall not absorb or retain odors nor

. attract or support mold or vermin. The glass fiber duct system shall not erode, delaminate or impart loose fibers or
odors to the air stream in any manner when the system is operated at design conditions. The use of round ducts
designed for, low-velocity service and square and rectangular ducts, or other configurations standard with the
manufacturer, shall be limited to systems with static pressures up to 2-inch water gage in the duct, air, velocities up
to 2,000 fpm, and air temperatures up to 250 degrees F:Joints for round ducts shall be made with sheet metal sleeve
connectors, except those ducts designed for shiplap joint construction. Sheet metal sleeve connectors, transition
pieces, elbows, branch connectors and other neCessary sheet metal components' required for the installation of the
duct system shall be standard sheet metal fittings. Round elbows in main ducts shall be of the standard 5-piece type,
and in branch ducts the elbows may be of the standard 3-piece type. Square and rectangular elbows shall be provided
with metal turning vanes. All joints shall be made airtight and shall be vapor sealed with fire-resistant vapor-barrier
pressure sensitive tape recommended by the duct manufacturer. For rectangular ducts the maximum allowable duct
span without reinforcement shall not exceed the duct manufacturer's requirements. When the duct requires
reinforcing, T-shaped galvanized sheet metal stiffeners shall be provided at each joint. The stiffeners shall not be less
than 24-gage, 0.0276-inch nominal thickness, galvanized steel with a 2-l/2-inch flange and l/2-inch standing rib. .

12.2 Duct Supports shall be not less than one continuous I-inch by 1/16-inch thickgalvanized steel strap hangers
shaped to fit duct, spaced not over 6 feet oncenters for round ducts and not over 8 feet on centers for square or
rectangular ducts up to 24-inch span and not over 4 feet on centers for ducts over 24-inch span. For hanging
rectangular ducts 9O-degree metal corner pads 1 inch by 1 inch by 4 inches shall be used on the duct corners to
prevent puncture of the duct jacket by the steel straps unless otherwise required by the duct manufacturer. For
24-inch and larger retangular ducts, suspension shall consist of horizontal tees or angles supported by vertical straps
1 inch wide and 1/16 inch thick. .

12.3 Installation. All ducts shall be installed in workmanlike manner, taking special care that all fabrications,
fittings, joints, takeoffs, attachment to sheet metal work, turning vanes, dampers, stapling, sealing and taping, and
insulation of exposed sheet metal work are executed in strict conformance with the manufacturer's latest
recommendations.

13. DIFFUSERS, REGISTERS, AND GRILLES.

13.1 GeneraL Diffusers, registers, and grilles shall be factory-fabricated steel or aluminum and shall distribute the
quantity of air specified evenly over space intended without causing noticeable drafts over 50 fpm in occupied zone,
or dead spots anywhere in the conditioned area. The Contractor shall be responsible for diffusion, spread, drop, and
throw. If, according to the certified data of the manufacturer of the proposed units, the sizes indicated will not
perform satisfactorily, the units shall be reselected to perform quietly and effectively in accordance with the

. manufacturer's recommendations as approved by the Contracting Officer. A schedule of all air inlets and outlets
indicating location, types, specified air quantity, neck or face velocity, sound power level values, pressure drop,
throw and drop for registers, and maximum and minimum diffusion range shall be submitted to the Contracting
Officer~ The inlets and outlets shall be sound rated and certified in accordance with Equipment Test Code Standard
1062R3 of Air Diffusion Council in sound power level, decibels reference 10'"12 watt, in octave bands 2 through 8.
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Diffusers and registers shall be provided with volume control andacc.essibleoperator•. Aft.eithesystem is in
operation, if excessive noise, drafts, or dead spots,are noticeablein the conditioned spaces due to improper selection
of type and size of diffuser,grille, or register,the unit shall he changed to the proper size and typewifhout
additional cost to the Government. .

13.2 Diffusers shall be square, rectangular, or perforated-face type withJixed or adjustableair,iUscharge pattern as
indicated. Diffusers shall be furnished with antismuqge device, unless the diffuserunitminimiz$.ceiling smudging
through design .features. Sponge rubber gasket shall he provided betweenceilj,ngand diffuseroranti,-s~udgering.
Duct .collar. connecting the·i:luct to diffuser shall be airtight and shall not interfere with volume controller. Return or
exhaust units, when indicatedl'shall besimilar·tosupply diffusers.

13.3 Registers shall be fou1"'waydirectiona.l-controltypeexcept that return ..andexhaustregisters.may •be .fixed
horizontal or verticallouver'type-similar in appearance to supply-register face. 'Eachregistershallheprovided with a
face-operated opposed-blade .volilme-controldamper. Registers shall be provided with sponge rubber gasket between
flange and wall or ceiling, Wall-supply registers shall be installed at leasHi inches below the ceiling, unless otherwise
indicated. Return and exhaust registers shall be located 6 inches above the floor unless otherwise indicated.
Four-way directional contr-ol may be achieved bya grille face which can bero~ated infonr positions or by
adjustment of horizontalantl-verticalv.anes. '

13.4 Grilles shall be as speGiIiedherein for registers,without volume-control damp.er.
. .

14. TEMPERATURE CONtROLS shall be electric, orelectronic,or a combination thereoftbat will provide the
required sequence of operation control A schematic diagram ofthe ..automaticte~erature control system shall be
submitted by the controls manufacturer, shoWing relays, control va.iv:es,contrcildampers,switches, wiring, or other
items not specified herein or shown on the contrdl diagrams indicated onthe drawings but necessary to perform the
functions specified under Sequence of Control on the drawings. The diagram shall be subniitted within 20.daySof
receipt of notice to proceed and before startinginstallation. .

14.1 Thermostats provided shall·betwo-.positiontype,andshall control within plus or minus one degreeF. of the
temperature setting at the thermostat location, unless otherwise specified. .

14.1.1 Space Thermostat shall have locking cover, and shall respond toa change of not .over 2 degreesF•.Space
thermostats shall be mounted 60inchesabovethefloor unless otherwise indicated. Thermostats shall be provided
with 'proper heating and cooling anticipation-to maintain desir.edspaceconditions. .

14.1.2 'Fan-Safety Cutoff with manual reset shall be provided in the return.air duct connection and shaUbe setto
stop the fan if the inlet-air temperature exceeds 125degreesF. .

14.2 . Transformers and Wiring. Transformers ,shall be provided for electric or electronic controls when required.
For temperature control system, each transformer shall he connected to an electric circuit which serves. no other
equipment. Spare circuits in electric panels shall not be used for .controls.Control wiring shall not be connected to
lighting circuits. Power circuits are .excludedexcept When contrOls serve an individua.l air:handling unit, in ;which
case, transformeISmay be connected tofan-motorleadsof the unit controlled.

14.3 Installation. The automatic equipment shall be installed by or under the4irect supervision of the
manufacturer's representative, in strict accordance with manufacturer's instructions, and approved by the
Contracting Officer. All control wiri:tlg or tubing shall be provided under this section oUhespecifications. Before the
ail"'conditioning installation is. acc.epted, 'the Contractor shall deliv.er to the Contracting Offi.cerastatement from the
manufacturer or his authorized. agent, .certifying thattheautomati~controlequipmenthasbeeninspectedaDdfound
to be properly installed and is functioning satisfactorily.

15. ACOUSTICAL DUCT LINING.

15.1 GeneraL Acoustical duct lining shall be Jibrous glass deSigned exclusively for lining duct. For service in
low-velocity duct systems, the ai1"'side surface of the liner shall be capable ofwithstandin,gair velocity of 4,000 feet
per minute without delamination or erosion..8bund absorption coefficient for the thickness .provided shall be not
less than indicated below as determined by procedures of theAcousticalandBoardProducts Association, mounting
No.6.

OCTAVE PASS BANDS 2 3 4 5 6 7

Mid-frequency, Cycles Per Second 125 250 500 1,0.00 2,000 4,000
Sound Absorption Coefficient ~2S ,48 .67 .88 .•89 .79

The denSity of the lining including any surface .coating or facing shall not be less than 1.35 pounds per· cubic foot
nor, greater than 3.3 j>oundspercubicJoot. The Jining .composition.maybe uniform density,graduated density or
dual density, coated or unc:oated,standardwith 'the manufacturer. Lining shall be 'notlessthanl-1/2inchthick,
nominal, aDd where applicable shall be of sufficient thickness to be thermally equivalent to the ·thicknessof
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insulation specified in section: THERMAL INSULATION FOR MECHANICAL SYSTEM& Uning shall conform to
the fire hazard rating specified for insulation in section: THERMAL INSULATION FOR MECHANICAL SYSTEMS.
Duct sizes shown on the drawings shall be increased to compensate for the thickness of the lining used. Acoustical
liner shall be provided where indicated on the drawings, and to the extent shown. Acoustical liner will not be
provided for glass fiber ductwork. '

15.2 'Application. The lining shall beapplied in cut-ta-size pieces attached to the interior of the duct with fire
resistant adhesive conforming to Military Specification MIL-A-3316, class 2. Top and bottom pieces shall lap the side
pieces and in addition shall be s,ecured with welded pins, adhered clips, metal, nylon or high impact plastic,and
speed washers or welding cup-head pins on maximum 12-inch centers. Welded pins,' cup-head pins or adhered clips
shall not distort the duct, burn through or mar ,the finish or the surface of the duct. Pins and washers shall be flush
with the surface of the duct liner, and all breaks and punctures of the duct liner coating shall be sealed with fire
resistant adhesive conforming to Military Specification MIL-A-3316, class 1. All exposed edges of the liner at the
duct ends and at other joints where the lining will be subject to erosion shall be coated with a heavy brush coat of
fire-resistant adhesive, MIL-A-33 16, class 1, to prevent delamination of the glass fibers. The duct liner may also be
applied to flat sheet metal with fire-resistant adhesive, ,MIlrA-3316, ,class 2, prior to forming duct through the sheet
metal brake. The lining. at the top and bottom surfaces of the dllCt shall be additionally secured by welded pips or
adhered clips as hereinbefore specified for cut-ta-size pieces.' , .

16. 'INSULATION.

16.1 ' Factory applied insulation shall be as specified herein under the equipment to be insulated except that
refrigerant suction lines shall be insulated with not less than 3/4-inch tbick unicellular plastic foam. Ins\llation
except unicellular plastic foam shall. comply with the fire hazard rating specified in section: THERMAL
INSULATION FOR MECHANICAL SYSTEMS.

16.2 Field applied insulation shall be as specified in section: THERMAL INSULATION FOR MECHANICAL
SYSTEMS.

17. EQUIPMENT INSTALLATION. Necessary supports shall be provided for equipment, appurtenances, pipe,
and ductwork as required; these include frames or supports for unitary heat pumps and other similar items requiring
supports. '

18. ACCESS PANELS shall be provided for all concealed valves, controls, dampers, or any item requiring
inspection or maintenance. Access panels shall be of sufficient size and so located that the concealed items may be
serviced and maintained or completely removed for replacement. Access panels shall be as specified in section:
MISCELLANEOUS METALe '

19. 'CLEANING, TESTING, AND BALANCING.

19.1 Oeaning and Adjusting. 'Ducts, plenums, and casings shall be thoroughly cleaned of all debris and blown
free of all small particles of rubbish and dust before installing outlet faces. Equipment shall be wiped clean, with all
traces of oil, dust, di:rj:, or paint spots remove<L T'emporary filters shall be provided for all fans that are operated
during construction, and after all construction dirt Pas been removed from the building, new filters shall be installe<L
Bearings shall be properly lubricated with oil or grease as recommended by the manufacturer. Belts shall be
tightened to proper tension. All control valves and other miscellaneoUs equipment requiring adjustment shall be
adjusted to setting indicated or directe<L Fans shall be adjusted to the speed indicated by the manufacturer to meet
specified conditions. '

19.2 ' Testing.

19.2.1 Ductwork. 'Ducts, plenums, and casings shall be tested and made substantially airtight at static pressure
indicated for the system before covering With insulation or concealing in masonry. The term, substantially airtight,
shall be construed to mean that no air leakage is noticeable through the senses of feeling or hearing. ,

19.3 Balancing.

19.3.1 ' Duct Systems shall be balanced to produce air quantities within 5 percent of that indicate<L

19.4 Performance Tests. After cleaning, balancing, and testing ,operations have been completed, as hereinbefore
specified, the system shall be tested as a whole to see that all items perform as an integral part of the system, and
that temperatures and conditiohs are evenly controlled throughout the building. Corrections and adjustments shall
be made as necessary to produce the conditions indicate<L ' .

20. TEST DATA.

20.1 General. The Contractor shall, provide the Contractor Officer with typewritten schedules of readings taken
during the balancing and testing operation indicating the reqllired or specified reading, the first reading taken, and
the final balanced reading for the following items.
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20.1.1 Fans. Size, type, speed in revolutions per minute, static pressure in inches of water, air quantity in cubik:
feet per minute, andmotorload in amperes. ", " , ," " , .

20.1.2'Air Balanc~ ,

20.1.2.1 ; Colls. 'Size, face velocity in feet per minute, air condition on-an~off unit wet-bulb and dry-bul~
temperatures in degrees F., 'Yater-temperature drop through heating coil and water temperature entering coil ij:l
degrees F. ' , '

20.1.2.2 'Ducts. 'Size, velocity in feet per minute, and ;rirquaritity in cubic feet per minute.

20.1.2.3 ' Air Outlets and 'Inlets. 'Size, velocityin feet per minute, arid air quantity in cubic feet perminut~

20.1.3 ' Air-Conditioner Capacity. Size and type of unit, air quantity, air condition6n-and-off unit, wet-bulb anh
dry-bulb degrees F.; cbndensing temperature. '

20.2 ' Control Settings. 'the actual on-site setting of all automatic controls including thermostats, safety control~
minimum damper settings, fan-safety thermostats, pressure controls, temperature controls, and other similarite~s

shall be provided in the form of a typed tabulated list indicating type of control, location, setting, and function. . :

21. 'PAINTING ANDFINISIDNG.

21.1 ' Factory Coating. ,Equipment, and component items, when fabricated from ferrous metal, shall be factory
finished with the, manufacturer's standard finish except that items located outside the buildings shall have weath~
resistant finishes that will withstand 500 hours of exposure to the salt spray test specified in method 6061 df
Federa,l St,andard,No. 14,,1 USin,g, a 20 percent sodium chloride SOluti,·on. Imme,'diately lifte,r comPleti,on of the test, thb,
specimen shall show no sign of blistering, wrinkling, cracking, or loss of adhesion and no sign of rust creepagb
beyond 1/8 inch on either side of the scratch mark. ' .

21.2 Field Painting. Painting required for surfaces not otherwise specified and finish painting of items only
primed at the factory, specified in section: PAINTING, GENERAL. ' , "

22. OPERATING AND MAINTENANCE INSTRUCTIONS.

22.1 Bound InstiUctions.Sixcomplete' sets of instructions containing the manufacturer's operating an~
maip.tenance instructions for each piece of equipment shill be furnished to the Contracting Officer. Each set shall b~
permanently b6und and shall have a hard cover. One complete set shill be furnished at the time the test procedure i"
submitted, and the remaining sets shall be furnished before the contract i,S, comPlet,ed. Th,e fOllOWing, identifica,tio
shall be inscribed on the covers: the words "OPERATING AND MAINTENANCE INSTRUCTIONS," the name an
location of the building, the name of the Contractor and the contract number. Flysheet' shalt be placed befor
instructions covering each subject. The instructionsheets shall be approximately 8-1/2 by 11 inChes, with larg~
sheets of drawings folded in. The instructions shill include, but shall not be, limited to, the following: :

System layoutshowing piping, valves, andcontrols.

Approved wiring and control diagrams, with data to explain the detailed operation and control ofeac~
component.' "

A control sequence describing startup, operation and shutdown.

Operating and maintenance instructions for each piece of equipment, including lubrication instructions.

Manufacturer's bulletins, cuts and descriptive data.

Parts lists and recommended spare parts.

22.2 Framed Instructions. 'Approved wiring and control diagrams showing the complete layout of the entir~
system, including equipment, piping, valves and control sequence, framed under glass or, in approved laminate~

plastic, shall be posted, where directed. In addition, condensed 'operating instructions explaining preventiv1'm"lU,'ntenance, proce,dures,',' methods of chec,k,ing"" the ,system" for norm,alS,afe, operation, ',and ,procedures,fo,r safel
starting and ,stopping the system shall be prepared in typed forin, frarried as specified above for the wiring an
control diagrams and posted beside the diagrams. Proposed diagrams, instructions, and other sheets shall bf
submitted for approval prior to posting. The framed instructions shall be posted before acceptance-testing of th~
systems. ' . " .', !

22.3 Field Instructions. 'Upon completion of the work and at a time designated, the services of one or mor¢
project engineers shall be provided by the Contractor fora period of not less, than 2 days to instruct th~

~eprese~tative of the ,Go,:eri1~ent in, the. op~ation and m~ntena~ce of, the air conditioning system. Thesefiel<jt
mstruchons shall cover all the Items contatned m the bound mstructlOns., , ', .. ~ ..

* * * * *
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Index

SECfION 16A

ELECfRICAL WORK, INTERIOR

Tape, Pipe-Coating; Pressure-Sensitive
and Laminated

Coating, Pipe, Thermoplastic Resin
or Thermosetting Epoxy

Plastic Molding Material, Vinyl Chloride
Polymer and Vinyl Chloride-Vinyl Acetate
Copolymer, Rigid

Cable and Wire, Electrical (Power,
Fixed Installation)

Tape, Pressure Sensitive Adhesive
Pipe Wrapping

Ballast, Fluorescent Lamp

Circuit Breakers, Molded Case; Branch
Circuit and Service

Conduit Boxes and Outlet Fittings,
Floor, (for Rigid Metal Conduit)

Conduit Outlet Boxes, Bodies, and
Entrance Caps, Electrical: Cast
Metal- for Shore Use

Connector, Plug, Receptacle and
Cable Outlet, Electrical Power

Conduit and Conduit Fittings Plastic,
Rigid

Fittings for Cable, Power, Electrical
and Conduit, Metal, Flexible

Fittingsfor Conduit, Metal, Rigid,
(Thick-Wall and Thin-Wall (EMT) Type)

14. Panelboards
15. Cabinets

. Hi. Fuses
17. Underground-Service Conduits
18. Motors
19. Motor Control
20. Motor-Disconnect Means
21. Lamps and Lighting Fixtures
22. Equipment Connections
23. Painting and Finishing
24. Tests
25. Guarantee

16A-I

W-C-583b

W-C-586B ..
&Am-I

IrT-0075
(ARMY-MO)
& Am-l

L-T-1512A

W-B-30A
& Int. A~1

W-C-375BJGEN

J-C-30A
& Am-l

IrC-530B
& Am-l

IrP-I035A

W-C-596DJGEN
& SuPPI. 1

W-C-I094A

W-F-406b
& Int. Am-l
(GSA-FSS)

W-F-408C
& Am-l

1.1 . Federal SpecificationS.

1. Applicable Puhlications
2. General
3. Materials .and Equipment
4. Approval of Materials and Equipment
5. Shop Drawings
6. Workmanship
7. Grounding .
8. Wiring Methods
9. Boxes and Supports

~ 10. Device Plates
11. Receptacles·
12. Wall Switches
13. Service Equipment

1. APPLICABLE PUBLICAnONS. ;the fblIowing publications of the issues listed below,bllt referred to
thereafter by basic designation only,form· a part of this specification to the extent indicated by the references
thereto. .

•





1.5 ' National Fire Protection Association (NFPA) Publication.

1.3 American National Standardslnstitl.J.te (ANSI)~tandard.

Under)Vriters Laborat9ries, Inc. (UL) Standards.

Building Materials Directory (January 1977 with Quarterly Supplements).

National Electrical Code

General-Use Snap Switches
(Oct 15, 1974; Rev. thru Dec 6, 1976)

Cabinets and Boxes (June 20, 1975;
Rev. thruSep 23, 1977)

Electric Lighting Fixtures·
(Aug 30, 19?2; Rev. thru Oct 25, 1977)

Liquid-Tight Flexible Steel Conduit
(April 20, 1976; Rev. OCt 21, 1977)

Industrial Control Equipment
(May 9, 1977; Rev. thru Aug 19, 1977)

Electric Motor Cpntrol Centers
(Nov22, 1971;Rev.thruFeb26, 1975)

Busways and Associated Fittings
(Oct 27, 1977; Rev. OCt 28, 1977)

Service Equipment (Aug 19, 1977;
Rev. Aug 20, 1977)

Outline of Proposed Investigation for
Intermediate Metal Conduit Type I and
Type II (Apr 1976; Rev thru May 24, 1977)

. General-Purpose and Gommunication
Battery Cpargers

Polyvlnyl':ChlorideExternally Coated
Galvanized RigidSteel Conduit and
Electrical ~et?llic Tubing

DIY-Type Transformers for General
Applications .

Plastic Utilities Duct for Under- .
ground Installation

l6A-3

C97.1-1912

RI2-1966
(R 1976)

RN 1-1-974

ST 20-1972

No. 70-1975

TC 6-1974

Low-VoltageCattridge Fuses 600 Vons
or Less

1.4 ' National·E1ectrical·ManufacturerS Ass~ciation (NEMA)$tandlirds.

2.1 'Rules. The installation shall conform to the requirements of the National Electrical Code, and the
requirements specified herein. In case of any differences or discrepancies between the specifications and the National
Electrical Code, the specifications shall govern. .

UL20

UL50

UL57

UL360

UL508

UL845

UL857

UL869

• UL 1242

2. 'GENERAL.

•



•

,
2.2 Coordination. The contract drawings indicate the extent and the generalloc~tion and llrrangement 05
equipment, conduit, and wiring. The contractor shall study building plans and details so tbat the outlets an~
equipment will be properly located and readily accessible. Lighting fixtures, equipment, and outlets shall be located!
to avoid interference with mechanical or structural features; otherwise, lighting fixturesshalFbe symmetrically!
located according to the room arrangement. Raceways, junction and outlet boxes, and lighting''fixtures shallnot b9
supported from sheet metal roof decks. If anY conflicts occur nel(essitatingdepartures from t'he contract drawings,!
details of departures and ,reasons therefor shall be submitted ,as soon as practicable for written approval of th~
Contracting Officer. .'!

2.3 ' Capacities of equipment and material shall be not less than those indicated.

3. 'MATERIALS AND EQUIPMENT shall conform to the respective publications and other requirements specified
below. Other materials and equipment shall be as specified elsewhere herein liDd as shown on the drawings and shall
be the products of manufacturers regularly engagedin the manufacture of such prol1ucts. :

3.1 Ballast, Fluorescent Lamp. 'High-power-factor type conforming to Federal Specification W-B-30. hi additionJ
ballasts for 4o-watt and larger lamps shall be class I> and shall be automatic-resetting type. 'i

3.2 ' Cable, Flexible. 'Federal Specification J-C-30.

3.2.1 ' Metallic Armored Cable. Type ACHH or ACT.

3.2.2 ' Service Entrance cable. TypeSE.

3.3 ' Cabinets for Telephone and Signal Systems. 'Underwriters Laboratories Standard UL 50.

3.4 ' Circuit Breakers.

3.4.1 Molded-case Circuit Breakers. 'Federal Specification W-C-375.

3.5 ' Conductors, Insulated. 'Federal Specification J-C-30, types as specified.

3.6 Conduit

3.6.1 Flexible Steel Conduit. 'Federal SpecificationWW-C-566 and UL 360.

3.6.2 Zinc-coated Rigid Steel Conduit. 'Federal Specification WW-C-581.

3.6.3 Rigid Plastic. 'Federal Specification W-C-1094 and NEMA Standard TC6.

;3.6.4 Intermediate Metal Conduit (IMC). 'UL 1242, type I•

.'3.6.5 Conduit Coatings. '

;3.6.5.1 Plastic Resin System. 'Federal Specification lrC-530, type I; or lrP-1035, composition, tYpe,class, and
grade suitable for the purpose, thickness as required for the type I system of Federal Specification L-C-530; oj:
NEMA Standard RN 1, type A-40. '

3.6.5.2 Epoxy System. 'Federal Specification L-C-530, type II.

3.6.5.3 ,Coal-tar System. Primer and e~amel conforming to Military Specification MIlrP-15147. The thickness o~
the dry coating system shall be not less than 1/16 inch at any point.

'3.6.5.4 Pip~wrapping Plastic Tape. Federal Specification L-T-75, type II, or lrT-1512, type I.

3.7 Connectors, Wire Pressure. 'Federal Specification W-8-61 O.

3.8 Device Plates. Federal Specification W-P-455.

3.9 Battery Chargers.NEMA StandardRI 2, Type B or C.

3.10 Fittings, Cable and Conduit 'Federal Specifications W-F~406 liDdW-F-408.

3.1l Fixtures.

3.11. 1 Fluorescent, General-purpose. 'Federal Specifications W-F-414,type II, style A, B, C and D, an~
W-F-1662.

3.11.2 Incandescent Lighting Fixtures. 'UL 57.
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3.1 L3 ' Fluorescent, General-purpose, surface andtecessed mounted. Federal SpecificationW-F-1662.

3.12 Fuses.

3.12.1 ' Carb;idge Fus.es. 'Norirenewable, dual element, time lag type, ANSI C97.1-1971, class II.:

3.12.2 ' Fuse Cartridge, High Interrupting Capacity. Federal Specification W-F-H114, class G, J, K1, K5, K9, and
L.'

3.123 Plug Fuses. Tamperproof, iristaritaneous, time delay, Federal Specification W-F-791 max. 30A.

3.13 Lamps.

3.13'.1 Fluorescent Lamps. Federal SpecificationW-L-116.

3.13'.2 ' Incandescent Lamps, Large. 'FederalSpecification W-L-lOl•

3.14 Motors, AC, Fractionaland Integral Hp (500 Hp and Smaller). Federal SpecificationCC-M-1807.

3.15' Motor Controls and Motor Control Centers.NEMA Pub. No., ICS, Underwriters Labora~ories, Inc., UL
Standard 508 and UL Standard 845.

3.16 Outlets.

'3.16.1 ' Conduit, Cast Metal Of Mallea~le Metal. 'Federal Specification w-e-s 86.

3.16.2 Floor. 'Federal Specification W-C-583.

3.17 Outlet Boxes. '

3.11.1 . Sheet-steel Outlet Boxes. 'Federal Specification W-J-800.

3.18 Panelboards. 'Dead-front construCtion, Federal Specification W-P-ll5.

3.18.1 Lighting and Appliance Branch Circuits, feeder and distribution panelbciards, class 1, type as specified
;hereinafter. .

3.19 Receptacles. 'Federal ~pecification W-C-596.

3.20 Service Equipment. 'Federal Specification W-S-865, type NDD orNDS as indicated, Federal Specification
W-C-375, and Underwriters Laboratories, Inc., Standard UL 869. '

3.21' Sockets, Medium-screw Base. 'Federal Specification W-L-142.

3.22 Splice, Conductor. 'Federal Specification W-s-610.

3.23 Switches.

3.23.1 Enclosed Safety Switches. 'Federal Specification W-S-865, type NDS or NDD as indicated.

3.23.2 Snap Switches. UL Standard 20.

3.23'.3 Deleted.

3.23.4 Deleted.

3.24 Tape.

3.24.1 Friction Tape. 'Federal Specification HH-I-510.

3!24.2 Plastic Tape. Federal Specification HIH-595.

3.24.3 Rubber Tape. 'Federal Specification HH-I-553.

3.25' Transformers.

3.25.1 . Dry-type Specialty Transformers. 'NEMA Pub. No. ST 20 as modified herein.

3.25.2 Dry-type Transformers for General Applications. 'NEMA Pub. No. St 20.

3.26 Tubing, Electrical, Zinc-coated Metallic St~eLFederal Specification WW-C-563.
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4. APPROVAL OF MATERIALS AND EQUIPMENT willhebilsed OJ} the manufacturer's published data.
:" -,' , -. .',' -,-,' "_"', .. : "-.-' , "'.;0 '.: .' " ."" ",•..•

4.1 ' The. Label or Listing of'the Underwriters Laboratories, Inc., Will be accepted as evidence that the materials or:
equipment' conform to the applicable standards of that agency. In lieu of this listing the contractor shall submit ai
statement from a nationally recognized,adequattllyequ,~ppe4'testingagencyind~catingthat theitems have:beeni
tested in accordance with requiredproceduresand,that thematena1s and equipment comply with all contract:
requirements;

4.2 ' A Manufacturer's Statement indicating complete compliance with the appli.cable Federal Specification"
Military Specificati<?n"or. standard. of the AmeIican. Society for Testin~ .,and M~terials, National Electrical!
Manufacturers, or other commercial standard, is acceptable. .

5. 'SHOP DRAWINGS shall be submitted for equipment not completely identifiable by information submitted ini
the materials and equipment lists, in accordance with requirements contained in the SPECIAL PROVISIONS, and!
will be submitted for but not limited to cabinets, and panelboards

6. 'WORKMANSHIP. All materials and equipment shallbeinstaJ.led in accordance with recommendations ofthe,
manufacturer as. allproved by theQ:mtracting Officer, to conform with the contract documents. Tl,J,e installation!
shall be ac(;omplished by workmen skilled in this type of worlc ..

7. 'GROUNDING. 'Except ~h~r~ spe~ifically indicated otherwise, all exposed nothcurient-earryiitg'metallic partsi
of electrical equipment, metallic raceway systems, grounding conductor in nonmetallic raceways and neutrali
conductor of the wiring system shall be grounded. The ground connection shall be made at the main service!
equipment and shall be extended to the point of entrance of the metallic water service. Cbnnection to'the water pipei
shall be made by a suitable ground .clamp. If flanged pipes are encountered,connection shall be made with the lugi
bolted tothe"street side of the·flange connection. If the metallic water service is cOated with an insulating materia~
or there is no metallic water service to the building, ground connection shall be made to driven rods on the exterior'
of the building. . .

, " . :. - ,'./ .:'; '- ,,;.:

7.1 ;VFER Ground System shallconsist of a No. 3/0 bare copper ground conductor connected to'a UFERground!
mat placed in contact with the earth in the bottom of the structure foundiition. .

7.1.1 VFER Ground Mat-ForIila continuous conductor mat by· serpentining No. 3/.0bare copper COnductor o~
minimum length 200 feet inc,ontact with the earth in the bottom of the structure foundation footing. Th~
maximum resistance,;of,t:\1egropnd mat sha)! not exceed 5 ohms under. normally dry conditions. . If this ground!
resistance carinot be obtained with the 200 feet of mat conductor, additional mat shall be installed in contact with
the earth in the botton:! of the slab-othgrade pour. . .

7.2 Ground Bus shall be. provided iri the electrical-equipment room as indicated on the' drawings.i
N<m-curr:ent-carrying meta,!. parts of e,1ectri9 equipment shall beeffectiv.ely grQunded by bonding to the pus. TM
ground shall be bonded to both the systemneutral water-service ground, and to theUFER.gr()~ndsystem (see 7.ldJ

'.,as.specified above. The ground bus shall be bare conductor or flat copper in one piece, if practicable. Cbnnections
'~!1d splices shall be of the brazed, welded, bolted, or pressure-connector type, except that pressure cpnJ,lectors oli

..h?lted connections shall be used for connections to removable equipment. . :

8. 'WIRING METHODS.

8.1 General. Vnless otherwise indicated, wrong shall consist of insulated conductors installed in rigi~
zinc-coated-steel conduit, electrical.metallic tubing, or intermediate metal conduit, type.l-

8.2' Conduit and Tubing Systems shall be installed as indicated. Minimum size of raceways shall he 1/2 inch.:
Electrical metallic tubing may be installed in concrete and grout in dry locations. EMT will not be installed in 011
below slab-on-grade or in other damp or wet locations. IMC type I may be used as an option for rigid steel conduit in:
areas as permitted by the National Electrical Code, except that IMC will not be used within slab-othgrade.. fMC
installed below slab-on-grade will be corrosion protected as required for rigid steel conduit by this specification.i
Electrical metallic tubing may be installed only wj,thin buildings. R,aceways shall not be installed under the firepits o~
boilers and furnaces and shall be kept 6 inches away from parallel runs of flues, steam pipes and hot-water pipes.'
Raceways shall be concealed where possible within finished walls, ceilings, and floors other than slabs-on-grade. . '

, .

8.2.1 Installing Below Slab-on-grade or in Ground. Raceways shah not be installed horizontally within concret~
slabs-othgrade. For slab-othgrade construction, horizontal runs of rigid plastic or coated rigid steel .conduit shall be
installed below the floor slab. Conduit passing vertically through slabs-othgrade sliall be rigid steel. Steel conduits
installed below slab-on-grade or in the ground shall be field-wrapped with O.Oro-incll"thick piptl"wrapping plasti~
tape applied with a 50-percent overlap, or shall have a factory-applied plastic resin, epoxy, or coal-tar coatingj
system. Zinc coating may be omitted from steel conduit which has the factory-applied epoxy system. ' '

8.2.1.1 Field Made Joints, Fittings, Abrasions, and Coating Holidays shall, be coated,with. materiaiequivalent td
the above.
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8.2.2 ' .Installing in Slabs Other than on Grllde. 'Condu,its shall beinstalled ll.sclose to the middle of concrete slabs
as practicable without disturbing the reinforcement. Outside d~ametershallnot exceed 1/3 of the slab thicknesS and
conduits shall be spaced not closer than 3 diameters on centers except at cabinet locations where the slab thickness
shall be increased as approved by the Contracting Officer. Racewayscrossing:expansionjoints in concrete slabs shall
be provided with sttitable. expansion fittings or 'other suitable means to. compensate for, the building expansion and
contraction and,to provide for continuity of grounding. ElectricaLmetaUic tubing installec;l in conc:rete or grout shall
be provided With concrete tight fittings.

8.2.3 ' Exposed Raceways shall be installed parallel or perpendicular to walls, structural members, or intersections
of vertical planes and ceilings. ' , I '

'! ' .

8.2.4 . Changes in Direction of runs shall be made wfth symmetrical bends or cast-metal fittings. Field-made bends
and offsets shall be made with an approved hickey or conduit-bending machine. Crushed or deformeq raceways shall
not be installed. Trapped raceways in damp and wet locations shall be avoided where po~sible. Care shall be taken to
prevent the lodgment of plaster, dirt, or trash in raceways, boxes, fittins and equipment during the course of
construction. Clogged raceways shall be entirely freed of obstructions or shall bereplaced.

8.2.5 'Supports. 'Raceways shall be securely supported and fastened in place at intervals of not more than 10 feet
with pipe straps, wall brackets, hangers, threaded C-clampswithretainers, or ceiling trapeze. Filstenings shall be by
wood.screws or screw-type nails to, wood; by toggle bolts on hollow m,asonry units; by expansion bolts on concrete
or brick; by machine'screws, welded threaded studs,heat-treated or spring-steel-tens~onclamps on steel work.
Nail-type nylon anchors or threaded studs driven in by a powder charge and provided with lock washers and nuts
may be used in lie\.). of expansion bolt& or machine or wood screws. Raceways or pipe straps shall not be welded to
steel structures. Holes cut to a depth of more than 1-1/2 inch in reinforced concrete beams or toa depth of more
than 3/4 inch in concrete joists shall avoid cutting the main reinforcing bars. Holes not used shall be filled. Iti
partitions of light steel construction, sheet-metal screws may be used, and barhangars may be attached with saddle
ties of not less than No. 16 AWG double-strand zin~coated steel wire. In suspended-ceiling construction, only
lighting-system-branch-circuit raceways shall be fastened to the ceiling supports. Conduits shall be fastened to all
sheet-metal boxes and cabinets with two .locknuts where required by the National Electrical Code, where insulating
bushings are used, and where bushings cannot be brought into firm contact with the box; otherwise, a single locknut
and bushing may be used. Bushings shall be installed on the ends of all conduits and shall be of the insulating type
where required by the Natiqnal Electrical Code. Threadless fittings for electrical metallic tubing shall be of a type
apProved for the conditions encountered; those installed in wet locations shall be raintight. A pull wire shall be
inserted in each empty raceway in which wiring is to be installed by others if the raceway is more than SO feet in
length and contains more than the equivalent of 2 9D-degree bends, or where the raceway is more than ISO feet in
length. The pull wire shall be of No. 14 AWG zin~coated steel, or of plastic having not less than 20D-pound tensile
strength. Not less than 10 inches of slack shall be left at each end of the pull wire.

8.2.6 . Telephone Raceways indicated shall be installed in accordance with, the previous requirements for conduit
and tubing and with the additional requirements that no length of run shall exceed SO feet forl/2-inch and 3/4-inch
sizes, and 100 feet for I-inch or larger sizes and shall not contain more than 2 9D-degree bends or the equivalent.
Additional pull or junction boxes shall be installed to comply with these limitations whether or not indicated. Irtside
radii of bends in conduits of one inch size or larger shall be not less than 10 times the nominatdiameter. A pull wire

, shall be installed in all conduits over 50 feet in length; in. .alLconduits regardless of length which contain more than
the equivalent of one 90 degree bend; and in all flexible conduits. '

8.3' Conductors in raceways and cable shall be of copper, except that aluminum conductors may be used as an
equivalent for copper conductors of No.6' AWG and larger. Aluminum, conductors shall have ampacity of not less
than the copper conductors. Solderless pressure connectors, properly taped and wire connectors of insulating
material hall be used for all splices where practicable. Pressure connectors for aluminum conductors shall have
tinned aluminum bodies. Aluminum contact surfaces of conductors and connectors shall be cleaned and covered
with antioxidant compound prior to making of connections. Wire conneetors of insulating material or solderless
pressure connectors, properly taped shall be utilized for all splices where possibl~ Soldered mechanical joint
insulated with tape shall be kept to a minimum. '

8.3.1 Sizes shall be not less than indicated. Branch-circuit conductors shall be not smaller than No. 12 American
Wire Gage. Conductors for branch circuits of 120 volts more than 100 feet long and of 277 volts more than 230 feet
long, from panel to load center, shall be No. lOAWG. Gass 1 remote-control and signal-circuit conductors shall be
not less than No. 14 AWG.Clas$ 210w-energy'remote-control and signal-Circuit conductors shall be not less than No.
16 AWG.

8.3~2 'Insulation. Insulated conductors shall conform to the requirements of the National Electrical Code for
application.

8.3.3 Deleted.
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8.3.4 ' Conductor Identification in mUltiphase systems serving single-phase loads shall be color cod!,d•.The color lof
the insulation of theungrouonded conductors of different voltage systems shall be as follows:

120/208 volt, 3~phase: red, black, and blue;
277/480 volt, 3-phase: yellow, \)rown, and orange;
I 20/240 volt, single phase: red and black. .

Color coding is not required for 3-phase loads.

Control circuit conductor identification shall be made by color-coded insulated conductors, Plastic-coatid
self-sticking printed markers, permanently attached stamped metal foil markers, or equivalent means as approved y
the Contracting Officer. Conductor identification shall be provided within each enclosure where a tap, splice, r
termination is made. Control circuit terminals of equipment shall be .properlyidentified. Terminal and conduct, r
identification shall match that shown on approved shop drawings•.Hand lettering or marking is not acceptable. . .

9. 'BOXES AND SUPPORTS. Boxes shall be provided in the wiring or raceway systems wherever required tlpr ~
pulling of wires, making connections, and mounting of devices or fixtures. B'oxes for metallic raceways shall be bf
the cast-metal hub type when located in normally wet locations, when surface mounted on outside of extemor
surfaces, and when instal'led exposed up to 7 feet above interior floors and walkways. Boxes in other locations s
b~ sheet s.teel. h'1 Part.it.ion.s of light stee.l construction ~.arohangers between m.etal studs or metal studbracke~s . h
l-1nch-long studs shall be used to secure boxes to the building structure. Each box shall have the volume reqUlred y
the National Electrical Code for the number of conductors enclosed in the box. Bbxes for mounting lighting fixtu
shall be not less than 4 inches except that smaller boxes may.be installed as required by fixture configuration, las
approved. Boxes installed for concealed wiring shall be provided with suitable extension rings or plaster covers, jas
required. Boxes for use in masonry-block or tile walls shall be square-cornered tile-type, or standard boxes havij:lg
square-cornered tile-type, covers. Cast-metal boxes installed in wet locations and boxes installed flush with tJ1e
outside of exterior surfaces shall begasketed. Separate boxes shall be provid.ed for flush or recessed fixtu.res wh~n
required by the fixture terminal operating temperature, and fixtures shall be readily removable for access to the
boxes u.nless ceil.ing access panels are provided. Boxes and pendants for surface-mounted fixtur!'s orsuspend~d
ceilings shall be supported independently of the ceiling supports. Boxes and supports shall be fastened to wood wi/th
wood screws or screw-type nails of equal holding strength, with bolts and metal expansion shields on concrete :or
brick, with toggle bolts on hollow masonry units, and with machine screws or welded studs on steel work. Thread~d
studs driven in by powder charge and provided with lockwashers and nuts, or nail-type nylon anchors may be used lin
lieu of wood screws, expansion shields, or machine screws. In open overhead spaces, cast metal boxes threaded ~o
raceways need not be separately supported except where used for fixtur.e supp.ort; cast metal boxes having threadlllss
connectors and sheet metal boxes shall be supported directly from the building structure or by bar hangers. Clst
metal boxes with 3/32-inch wall thickness are acceptable. Where bar hangers are used, the bar shall be attached*o
raceways on opposite sides of the box and the ra.ceway shall be support.ed Wl.Oth an approved type fastener not m re
than 24 inches from the box. IIi partitions of light steel constructions, box hangers shall be used between metal stu s
to secure boxes to the building structure. Penetration of more than 1-1/2 iriches into reinforced-concrete beams pr
more than 3/4 inch into reinforced-concrete joists shall avoid cutting any main reinforcing steel i

9.1 ' Boxes for Use with Raceway Systems shall not beless than 1-1/2 inches deep except where shallower bo~es
required by structural conditions are approved. Boxes for other than lighting'-fixture and telephone outlets shalll:>e
not less than 4 inches square except that 4- by 2-inch boxes may be used where only one raceway enters the outl¢!.
Minimum size boxes for telephone outlets shall be not smaller than 4-11/16 inches square and 2-1/8 inches deep. "

9.2 ' Pull Boxes of not less than the minimum size required by the National Electrical Code shall be constructed bf
code-gage aluminum or galvanized sheet steel, except where cast-metal boxes are required in locations specifi~d

above. Boxes shall be furnished with screw-fastened covers. Where several feeders pass through a common pull bqx,
the feeders shall be tagged to indicate clearly the electrical characteristics, circuit number, and panel designation. f

9.a' Clock outlet, for use in other than a wired clock system, shall consist of an outlet box, a plaster cover wh~e
required, and a single 15 ampere, 125 volt, 2-pole, 3-wire, grounded type receptacle with clock-outlet plate. The
receptacle shall be recessed sufficiently within the box to allow the complete insertion of a standard cap, flush with
the plate. A suitable clip or support for hanging the clock shall be secured to the top of the plate. Material and fi~h

of the plate shall be as specified in paragraph: DEVICE PLATES. :

9.4 Floor Outlets shall be adjustable, and each outlet shall consist of a cast-metal body with threaded openings fpr
conduits, adjustable ring, flange ring, and cover plate with 1/2-inch threaded plug. Each telephone outlet sh~l

consist of a horizontal cast housing with a I-inch bushed side opening. Each receptacle outlet shall consist o~ a
horizontal cast housing with a duplex receptacle as specified hereinafter. Gaskets shall be used where necessary to
insure a watertight installation. . ,

9.5 ' Conduits stubbed up through concrete floors for connections to freestanding equipment shall be provided wi~
a short elbow and an adjustable top or coupling threaded inside for plugs, set flush with the finished flqor. Wiri:!Jg
shall be extended in rigid threaded conduit to equipment, except that where required, flexible conduit may be used
6 inches above the floor. Screwdriver-operated threaded flush plugs shall be installed in conduits from which ~o
equipment connections are made. .
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10. 'DEVICE PLATES of the one-piece type shall be provided for all outlets and fittings to suit the devices
installed. Plates on unfinished walls and o~ fittings shall be of zinc-coated sheet steel, cast metal, or impact resistant
plastic having rounded or beveled edges. Plates on finished walls shall be of satin finish corrosion resistant steel or of
satin finish chr~mium plated brass. Screws shall beof metal with countersunk heads, in a color to match the finish
of the plate. Plates shall be installed with all four edges in continuous contact with finished wall surfaces without the
use of mats or similar devices. Plaster fillings will not be permitted. Plates shall be installed with an alinement
tolerance of 1/16 inch. The use of sectional-type device plates will not be permitted. Plates installed in wet locations
shall be gasketed. Device plates for telephone and intercommunication outlets shall have a 3/B-inch bushed opening
in center.

11. 'RECEPTACLES.

11.1 Duplex Receptacles shall be rated 20 amperes, 125 volts, 2-pole, 3-wire, grounded type with polarized parallel
slots, in accordance with Federal Specification W-C-596. Bodies shall be of brown phenolic compound supported by
mounting strap having plaster ears. Contact arrangement shall be such that contact is made on 2 sides of an inserted
blade. Receptacle shall be. side- or back-wired with 2. screws per terminaL The third grounding pole shall be
connected to the metal mounting yoke.

11.2 Switched Duplex Receptacles shall be similar to those specified in paragraph: Duplex receptacles above,
except that the ungrounded pole of each receptacle shall be provided with a separate terminaL Top receptacle shall
be switched when installed. .

11.3 Weatherproof receptacles shall consist of a duplex receptacle as specified in paragraph: Duplex Receptacles,
mounted in a box with a gasketed, weatherproof, cast-metal cover plate and cap over each receptacle opening. The
cap shall be provided with a spring-hinged double flap one flap for each receptacle outlet. .

11.4 Special-purpose or Heavy-duty.Receptacles shall be of the type and of ratings and number of poles indicated
or required for the anticipated purpose. Contact surfaces may be either round or rectangular. One appropriate
straight or angle-type plug shall be furnished with each receptacle. Locking facilities, where indicated, shall be
accomplished by the rotation of the plug. ,

12. WALL SWITCHES shall be of the totally enclosed tumbler type with bodies of phenolic compound. Handles
shall be brown. Wiring terminals shall be of the screw type or of the solderless pressure type haVing suitable
conductor-release arrangement. Not more than one switch shall be installed in a single-gang position. Switches shall
be rated 2Q-ampere l2Q-volt-277-volt for use on alternating current only. Pilot lights indicated on the drawings shall
consist of yoke-mounted candelabra-base sockets rated at 75 watts, 125 volts, and fitted with glass or plastic jewels.
A clear 6-watt lamp shall be furnished and installed in each pilot switch. Jewels for use with switches controlling
motors shall be green, and jewels for other purposes shall be red. .

12.1 Dimmer Switches shall be solid state silicon gated rectifier type switch rated at 2000 watts (max.)
incandescent, l20V a.c., 16.7 amperes. Switch shall be rotary type accomplishing gradual control range from full
intensity to complete OFF, Max. ambient operating temperature of 120 degrees F. do~ble-gang switch box
mounting with moderating for ganging dimmers horizontally with a max. single-gang box placed between
double-gang boxes. Rotary switch and plate shall be black finish.

13. SERVICE EQUIPMENT. Service-disconnecting means shall be of the enclosed circuit breaker or fusible
safety switch type with external handle for manual operation. Ehclosures shall be sheet metal with hinged cover for
surface mounting unless otherwise indicated. Multipole circuit breakers shall be of the common-trip type having a
single operating handle but for sizes of 100 amperes or less may consist of single-pole circuit breakers permanently
assembled at the factory into a multipole unit having an internal, mechanical, nontamperable common trip
mechanism and external handle ties. '

l4.PANELBOARDS. Lighting and appliance branch-circuit panelboards shall be circuit-breaker equipped, type
L Distribution, power, or feeder panelboards shall be circuit-breaker equipped, type 1. Circuit-breaker interrupting
capacities shall conform to Federal Specification W-C-375 unless otherwise indicated. Single-pole breakers shall be
full module size; 2 poles shall not be installed in a single module. Multipole circuit breakers shall be of the
common-trip type having a single operating handle but for sizes of 100 amperes or les; may consist of single-pole
circuit breakers permanently assembled at the factory into a multipole unit having an internal, mechanical,
nontamperable common trip mechanism and external handle ties. Circuit breakers and switches used for
motor-circuit disconnects and not in sight of the motor controller shall be capable of being locked in the open
position. Wiring gutters dimensions for panelboards shall be in accordance with the requirements of the National
Electrical Code. Pilnelboards shall not exceed 78 inches in height and shall be so mounted that the height of the top
operating handle will not exceed 6 feet 6 inches from the floor. LOcks shall be keyed alike. Nameplates shall be as
approved. Directories shall be typed to indicate load served by each circuit and mounted in holder behind protective
covering.

.~.
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15. 'CABINETS. Cabinets for telephone systems shall have boxes constructed of cod~gage zinc-coated sheet
steel. Cabinets shall be constructed with exterior dimensions no.t less than those indj,cat~d. ,Each triIll shall be fitted
with hinged door and flush catch. DOOfSshallprovide maximum-size openings to ihebox mtedors.:Boxes shall be
provided with a 5/8-inch plywood backboard having.a 2-coat insUlating varnish finish. ' _.'

16. ·FUSES.. The contractor shall furnish a complete set '~f fUses for !\ll switches, pan'els,. sWitchgear, imd control
centers as required. Tim~current-trippingcharacteristicsof. fuses senr.ng motors or c9nn.ected in. series with cifcllit
breakeIS shall be coordinated for the proper. operation. Fuses shall have. a voltage rating n()tless than the circuit
voltage. ' . . '-

16.1 Plug Fuses shall be the nonrenewable tim~delay type, and shall be used for circuits rated 125 volts or less and
30 amperes or less. . '

16.2' Cartridge Fuses shall have an interrupting rating riot less than 200,00,0 ampere~ At 500 percent current, '
cartridge fuses shall not blow in less than 10 seconds. Cartridge fuses shall be used for circuits.rated in excess of 30
amperes, 125 volts, exceptwhere current-limiting fuses are indicated. '

16.3 . Cartridge Fuses, Current-limiting Type, where indicated, shall have tested interrupting capacity not less than
100,00 amperes. Fus~holders shall be the type that will reject all class H fuses. '

17. 'UNDERGROUND-SERVICE CONDUITS. Empty conduits for telephone cable shall be installed as
indicated.

18. MOTORS furnished under (this and) other sections of these specifications shall be of sufficient size for the
duty to be performed and shall not exceed the full-load rating whenthe driven equipment is operating at specified
capacity under the most severe conditions likely to be encountered. Unless otherwise specified, all motors shall have
open frames, and continuous-duty ,classification based on a 40 d~rees Co ambient temperature of reference.
Polyphase motors shall be squirrel-cage type, having normal-starting-torque and low-starting-current characteristics,
urilessother characteristics are specified elsewhere. The horsepower ratings indicated on electrical plans are for
guidance orily and do not limit the equipment size. When electrically driven equipment furnished unde:( other
sections of these specifications materially differs from the contemplated design, the contractorshall inake the
necessa:(y adjustments to the wiring, disconnect devices, and branch-circuit protection, to accommodate the
equipment actually installed. . . ,-

19. 'MOTOR CONTROL. Each motor or group of motors requiring a single control and notcontr()lled from a:
motor-control center shall be provided with a suitable controller and devices that will perform the functions as!
specified for the respective motors. Each moto:( of 1/8 horsepower or la:(ger shall be provided with thermal-overload'
protection. Polyphase motors shall have overload protectionin each ungrounded conductoiThe overload-protection:
device shall be provided either integral with the motor or controller, or shall be mounted in a separate enclosure. i
Uriless otherwise specified, the protective device shall be ofthe manuallY reset type.Singl~ ordoubl~pole tumbler
switches specifically designed for alternating-current operation only may be used as manual controllers for!
single-:-phase motors having a current rating not in excess of 80 percent of the switch ,rating. Automatic-cont:(oli
devices such as thermostats, float or pressure switches may control th~ starting and stopping of motors directly,!
provided the devices used are designed for that pUl'Pose and have an adequate horsepow~r,rating. When the!
automatic-control device does not have such a rating a magnetic starter shall be used,with the automatic-controlI
device actuating the pilot-control circuit. When combination manual-and-automatic- control is specified and thei
automatic-control device operates the motor directly, a doubl~throw, three-position tumbler or rotary switch shalll
be provided for the manual control; when the automatic-control device 'actuates the pilotcont:(ol circuit of al
magnetic starter, the latter shall be provided with a thre~position selector switch .marked Jland Off-Automatic.i
Connections to the selector switch shall be such that only the normal automatic regulatory control devices will be!
bypassed when the switch is in the Hand position; all safety control devices, such as low- or high-pressure cutouts,!
high-temperature cutouts, and motor-overload protective devices, shall be connected in the motor-control circuit iIlJ
both the Hand and the Automatic positions of the selector switch. Control circuit connections to anyl
Hand-Off-Automatic switch or to more than one automatic regulato:(y controldevice'shall be made in accordance!
with wiring diagram approved by the Contracting Officer unless such diagram is included on the drawings.' ,

19.1 Contacts in Miscelianeous Control Devices such as float switches, pressure switches, 'and auxiliary relays shauj
have current and voltage ratings in accordance with NEMA Pub. No. ICS for class B, 300 volt relaYs. ' '

- ' .

20. 'MOTOR-DISCONNECfMEANS.Each motor shall be provided with a disconnecting means under thi~
section of the specifications, when required by the National Electrical Code even though not indicated. FOl1
single-phase motors, a sirigl~ or doubl~pole toggle switch, rated only for altem.ating current, will be acceptable fo~

capaCities less than 30 amperes, provided the ampere rating of the switch is at least 125 percent of the motor rating.i
Enclosed safety switches shall be.horsepower rated in conformance with table III of Federal Specification W-S-865.;
Switches shall disconnect all ungrounded conductors. . - .

21. LAMPS AND LlG fITING FIXTURES of types and sizes as indicateCl shall be furnished and installed complete~
Fixtures may be provided with No. 18 AWG conductors in 3/8-inch flexible metal conduits not over6 feet long. .
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21.1 Lamps of the proper type, wattage, and voltage rating shall be delivered to the project in the original cartons
and installed in the fixtures just prior to the completion of the project. "

21.1.1 ' Incandescent Lamps shall be for 12o-volt operation unless otherwise specified. '

21.1.2 ' Fluorescent Lamps shall have standard· cool-white color characteristics .and shall be ofa type that will not
require starter switches. The 34- and 4o-watt lamps shall be of the rapid-start type.

21.2 ' Fixtures shall conform to the following specifications and shall be as detailed on drawing No. 4(}.06-04,
sheets Nos. 2; 16, 51, and 55; and 16-01, 02, 03, 04, 05, 06, 07, 08, 09, 10, 11, 12 drawing No. 40-06-04, sheets
Nos. 2; 16, and 51, which accompany and form a part of this specification. lllustrations shown on these sheets are
indicative of the general type desired and' are not intended to restrict selection, to fixtures of any particular
manufacturer. Fixtures of similar designs and equivalent light-distribution and brightness characteristics, and of
equal finish and quality will be acceptable if approved by the Contracting Officer. .

21.2.1 Accessories such as straps, mounting plates, nipples, or brackets shall be provided for proper installation. '

21.2.2 . Recessed Fluorescent Fixtures. 'Fixtures shall be installed in suspended ceiling openings as provided under
section: ACOUSTICAL TREATMENT and section: FURRING (METAL), LATHING, AND PLASTERING.
These fixtures shall have adjustable fittings to permit alinement with ceiling panels. Fixtures installed in fire-resistive
type of suspended ceiling construction shall be provided with fireproofing boxes having materials of the same fire
rating as the ceiling panels, in conformance with the Building Materials Directory of Underwriters' Laboratories, Inc.
Fixtures shall not be covered with thermal insulation and shall be adequately ventilated to the joist space above the
finished ceiling.

21.3 Light Track. 'Four circuit power track shall be surface mounted as detailed on the drawings. Track shall
provide 4 separate 20 amp grounded circuits in each section. Sections shall be formed from 1-3/4 inch wide x 1-3/4
inch deep extruded aluminum channel with .070 inch nominal wall thickness. Conductor strips shall be solid copper
encased in rigid extruded poly-vinyl insulators. Connectors and end caps. shall be molded polycarbonate with
solid-brass contact fingers. Track, connectors and accessories shall be finished in satin white paint.

21.3.1 ' Track Fixtures hall be provided with four circuit adapter plu~in units to allow any fixture to be served by
any of the 4 available circuits. Fixtures shall be as detailed on drawing No. 16-10. Finish shall be satin white paint.
Each fixture shall be switchable by a 3-position switch in the adapter plug-in to be on the top circuit, on the bottom
circuit or 'off'. The adapter plu~in shall be reversible in its position in the track to connect the fixture to either
circuits No. I or 2, or in the reverse position, circuits No. 30r 4.

22. EQUIPMENT CONNECTIONS. All wiring for the connection of motors and control equipment as indicated
on the electrical drawings shall be furnished and installed under this section of the specifications. Except as
otherwise specifically noted, automatic-control wiring, signaling, and protective devices are not included in this
section of the specifications but shall be furnished and installed under other sections of the specifications. Control
wiring not shown on the electrical drawings shall be furnished under other sections of the specifj.cations. '

22.1 Government-furnished Equipment Installed Under Other Sections of the Specifications. 'Wiring shall be
extended to the equipment, and proper connections made thereto. .

22.2 . Flexible Connections of Short Length shall be provided for equipment subject to vibration or movement and
for all motors. Liquid-tight flexible conduit shall be used in wet locations. '

23. PAINTING AND FINISHING. 'Field-applied paint on exposed surfaces shall be provided under
section: PAINTING, GENERAL. .

24. TESTS. After the interio1'"wirin~system installation is completed, and at such time as the Contracting
Officer may direct, the contractor shall conduct an operating test for approval. The equipment shall be
demonstrated to operate in accordance with the requirements of this specification. The test shall be performed in
the presence of the Contracting Officer or an authorized representative. The contractor shall furnish all instruments
and personnel required for the tests, and the Government will furnish the necessary electric power. The contractor
shall submit in writing to the Contracting Officer upon completion of the project the measured ground resistance of
each ground rod, indicating the location of the rod and the resistance and the soil conditions at the time the
measurements were made. .

25.GUARANTEE. The following equipment to be furnished under this section of the specifications shall be
guaranteed against defective materials, design, and workmanship for a period of one year from the date of
acceptance, either for beneficial use or fmal acceptance, whichever is earlier. .

Receptacles
Switches
Circuit breakers
Panelboards
Low-voltage metal-enclosed switchgear
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Control centers
Lighting fixtures
Light tracks

Upon receipt of notice from the Government of failure of any part of the guarantee equipment during the guarantee
period, new replacement parts shall b.efurnished and installed promptly at no cost to the Government.

* * * * *
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Drawing No. 16-01
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Integral ballast assembly shall be prewired to the lamp socket and
terminal board. The entire ballast assembly shall be easily remov
able and ;replaceable through the use of quick disconnect plugs. The
ballast shall operate the applicable lamp from a nom.inal power source
as specified by the lamp manufacturer. The ballast shall reliably
start and operate the lamp in ambient temperature from -300 F to
+1300 F. Ballast shall be of the magnetic regulator or auto-regulator
type, 93% minimum power factor, with starting current lower than
ope rating current.

ISOFOOTCANDLE DIAGRAM
(Based on 20 Foot ~M. H.)
150W HPS, 16,000 LM Lamp
lES Type III, Medium, Cutoff

Polycarbonate vandal shield below glass lens .shall be secured to lens
door preventing passage of dirt and insects.between vandal shield and
glass lens and into lamp housing. Lens door shall be formed. 080"
aluminum, welded with full side to side structural bracing and hinged
by two plated steel pins. Door shall be positively retained to housing
with two -stainless steel closure screws.

lO'----'--L.._--.+__L---L..L-_-l

Ole ~ 4 s
Longitudinal Di.stance/
M. H. Ratio

Percent Utilization

Arm mounted linear shaped luminaire with welded. 063" aluminum
sheet metal housing, i'ntegral ballast assembly compartment, flat
tempered glass lens and dropped clear polycarbonate vandal.shield,
extruded aluminum mounting arm and leveling mechanism for
!z!o horizontal adjustment. Black baked acrylic enamel finish.



Drawing No. 16-02

t----r--+~-,_--t---...,~cl
o

'Dt--"""""---l--..,..;.....--+--"----j----rl~."1d·.

0" VERTICAL CANDLEPOWER 0"-

400W HPS, 47,000 LM Lamp 1000W HPS,' 130,000 LM Lamp
NEMA: 7 x 5 NEMA: 6 x 5· I( cQ\'

\_J~(.e> S<Q.

Luminaire construction: NEMA heavy gauge alwniri- \. \~
urn housing with galvan~zed steel stiffener for added ZO.2,l!
structural support of ballast and mounting adapter, \
hinged and gasketed aluminum door frame, all cor- \.
rosion resistant hardware, dark bronze baked enamel ~
finish, heavy duty porcelain socket with lamp grips,
integral ballast. UL listed !'Suitable for Wet Loca
tions".

Integral ballast shall have all components mounted on a galvanized steel
support. The ballast shall be prewired to. the lamp socket and terminal
board. The entire ballast assembly shall be easily removabl~ and replace
able through the use of quiCk.disconnect plugs. The ballast shall operate
the applicable lamp from a nominal 480 Volt, 60 Hz powe r source within the
limits specified by the lamp manufacturer. The ballast shall reliably start
and operate the lamp in .ambient temp. from -300 F to +1300 F. Ballast shall
be of the magnetic regulator or auto-regulator type, 93% min. power factor,
.with starting current lower than operating current.

Optical assembly shall be sealed and filtered and
consist of: a faceted aluminum Alzak finished
reflector to provide an asymetric beam spread as

. specified; a clear heat and impact resistant flat
glass lens; an activated charcoal filter; an external aluminum square pole
adapter capable of vertical adjustment, in 80 ·increments. up to 600 •



Floodlighting luminaire with die -cast aluminum housing, galvan":
izeq. steel trunnion bracket, clear heat and impact resistant flat
glass lens, all corrosion resistant hardware, and a heavy-duty
porcelain socket with lamp grips.

Optical assembly shall be sealed and activated charcoal filtered.
Reflector shall be parabolic Alza.k aluminum finish to produce
specified NEMA beam type.

Integral ballast assembly shall be prewired to the lamp socket and
terminal board.' The ballast shall operate the applicable lamp from
a nominal power source as specified on the drawings within the
limits specified by the lamp manufacturer. The ballast shall
reliably start and operate the lamp in ambient temperature. from
-300 F to +1300F~ Ballast shall be of the magnetic regulator or
auto-regulator type, 930/0 minimum power factor, with starting
current lowe r than operating current.

Drawing No. 16-03.1



LUMINOUS INTENSI:ry (CANDELAS)

Drawing No. 16-03.2

Vertical (dashed line) Horizontal (solid line)
Candelas pe r 1000 lamp lumens.
NEMA Type 6 x 2 Beam. Type 'IH u •
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LUMINOUS INTENSITY (CANDELAS)
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Drawing No. 16-03.3

Ver~ical (dashed line) Horizontal (solid line)
Candelas per 1000 lamp lumens.
NEMA Type 6 x 5 Beam. Type ilL".
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VERTICAL CANDLEPOWER DISTRIBUTION
400W BPS, ANSI/IES Type III, medium, cutoff

Luminaire housing shall be square formed from heavy ga.uge aluminum,
water tight, sealed and gasketed. Finish shall be black thermoset
enamel.

Optical as sembly containing the Alzak aluminwn reflector shall be
enclosed by the housing and door assembly, sealed and filtered.
A clear heat and impact resistant flat glass lens shall be protected
by an external dropped clear polycarbonate vandal shield integrally
mounted with the lens in the door assembly.

Integral ballast shall be a self-contained removable assembly support
ing the ballast, capacitor, lamp socket and polarized, quick discon
nect, powe r input plug. The assembly shall be removable without the
use of tools. The ballast shall operate the applicable lamp as
specified from a nominal 480 Volt, 60 Hz power source within
the limits specified by the laInp manufacturer. The ballast shall
reliably start and operate the lamp in ambient temperature froIn
-30°F to +130o F. Ballast shall be of the magnetic regulator or
auto-regulator type, 93% ininimumpower factor, with starting current
lowe r than ope rating current.

Drawing No. 16-04



Drawing No. 16-05
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Ballast shall be of the rapid start, high power factor, multi-lamp type,
ETL-CBM certified, or certified as equal by a recognized independent
testing laboratory. Ballast shall operate the applicable lam.ps from. a nom
inal 277 Volt, 60 Hz power source within -the limits specified by the lamp
m.anufacturer. The ballast shall reliably start and ope rate the lam.ps in
am.biEmt telTIperatures from -200 F to +300 F. Conductors shall be not smaller
than No. 18 Awg.and shall have a m.inimum telTIperature rating of 900 C.
All electrical components shall be replacable without removing the housing

from the ceiling support.

Suspended mounting fixture for individual or continuous row mounting with
two 60-watt high output rapid start nourescent lamps as indicated on the
contract drawings. Fixture housing shall be of die forlTIed steel having a
thickness of not less than. 0359 inches nominal with plastic coated non
corrosive acrylic white finish. Seams shall be welded. A steel reflector,
not less than. 0239 inches nOlTIinal thickness, shall completely enclose all
wiring and ballasts and shall provide a wireway for circuits through the
fixture. The reflector shall be securely connected to the fixture housing,
but shall be easily removed without the use of tools. The dif£user shall
be one piece injection lTIolded clear polycarbonate with pebbled texture and
ultra violet resistant additives. The diffuser shall be securely fastened
to the fisture housing with six stainless steel tamper proof latches. Entire
fixture shall be U. L. listed ·"Enclosed and Gasketed - Suitable for Wet

Locations~'.

QO W 800 MA Lamps 2/60W 3750 LM Lamps

PERPENDICULAR CANDLEPOWBR DISTRIBUTION
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Luminaire housing shall be one-piece cast aluminum alloy 356.
All compartments shall be separated by a double wall. Lens
gasket shall be silicone, ballast co::npartment gasket, splice compart
rr.ent gasket, and lens retainer cover gasket shall be neoprene.
Wire seals shall be used to prevent wicking of water or condensation
along the wires. The isolation chamber shall be filled with a
flexible high temperature sealing compound for total sealing of the
wiring system. Entire assembly shall be watertight.

Ballast for 75W mercury vapor lamp shall be autostabilize<i (CWA)
high power factor, -200 Fminimum starting temperature with
tlO% voltage regulation from 120V nominal power source. All
electrical components shall be factory prewired with 900 C wire
to the splice compartment.

lens shall be high impact resistant glass.

Drawing No. 16-06



WHITE.. ACRYLIc..
ENAMel-eo rIH!0H

Square recessed luminaire," 0.050" heavy gauge aluminum
housing, acrylic 1000 hour salt spray resistant finish; lens
door of nickel stainless steel. Door shall have key operated
nickel stainless sc"re:ws; tamper-proof. Reflector of glass
surfaced <;tluminum. Lens of high strength acrylic plastic p'rismatic
with polycarbonate ove day for vandal resistant diffuse r.

Integral ballast prewired to glazed porcelain lamp socket and
outlet box. Class IfH" high power factor 900 C transformer.
Heavy duty buffered 900 C capacitor (internallymountedl.
Ballast shall operate the applicable lamp from a nominal power
source as specified on the drawings within the limits specified
by the lamp m.anufacturer. Ballast shall be of the regulator
or auto-regulator type, 98% minimum power factor, with
starting current less than operating current.

Where recessed in poured concrete, installation shall use a
manufacturets pour form to protect and align the luminaire.
Outdoor installation shall include a lens gasket to prevent
the passage of dirt and insects into the lamp housing. Fixture
shall be U. L. listed for wet locations.

Drawing No. 16-07



Drawing No. 16-08
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CANDLEPOWER DISTRIBUTION
100 W HPS, 9, 500 LM L~mp

Multiply Cp values x .61 for 70W HP~, 5,800 LM Lamp

Square recessed 1uminaire,O. 050" heavy gauge aluminum
housing, acrylic 1000 hour salt spray resistant finish; rust
proof. Co:r:pplete fixture serviced thru hinged door. Specular
aluminum glass surface finish reflector full-lens size.
300 unidirectional wall washer glass lens, shock resistant.
Gasket between glass. and door and between door fa:ame and
housing. Pull-latch door retaine r.

Integral ballast assembly prewired to glazed porcelain lamp
socket and outlet box. Class "H" high power factor 900 C trans
former. Heavy duty buffered 900 C capacitor. Ballast shall
operate the applicable lamp from a nominal power source as
specified on the drawings within the limits specified by the
lamp manufacturer. Ballast shall be of the regulato:r or auto
regulator type. 98% minimum power factor, with starting current
lower than operatingcurl'lent.



Drawing No. 16~09

Integral balla3t prewired to glazed porcelain lamp socket and
outlet box. Class "H" high power factor 900 C transformer.
Heavy duty buffered 9CoC capacitor (internally mounted). Ballast
shall operate the applicable lamp fro~ a nominal power source
as specified on the drawings within the limits specified by the
lamp manufacture r. Ballast shall be of the regulator or auto
regulator type, 98% minimum power factor, with starting current
less than operating current.

R01,lnd recessed luminaire, 0.050" heavy gauge aluminum housing,
acrylic 1000 hour salt sp.ray resistant finish; rustproof. Complete
fixture serviced thru removable lens flange and reflector. Aluminum
lens flange with 1" matte black regress to lens from white acrylic
enameled exposure. Concentric glass lens. Traction sp ring
retention of lens flange.

CANDLEPOWER DISTRIBUTION
Candelas per 1000 Lamp Lumens
70W HPS~ 5,800 LM Lamp

Ito

400'-"'-'



Drawing N..o.l\l6-10

Track light luminaire. indoor. bidirectional swivel mounting.
Aluminum hous ing with matte black coilex baffle shield.

Lampholder and housing shall accomodate 150 or 300W R40 or
150W PAR 38 or smaller lamps. Four circuit adapter plug with
three -pos ition switch for individual fixture control. Fi:x;ture
shall be wired with minimum No. 16 A WG conductors having
a minimum tempe rature rating of ISOoC.

--~CH:ON-OFF-oH

MAne.. BL.AC!<
COIL-E.X ~A.ffL.E.

MM.
OEPTH
II~/ell

TItAe" .N:»PTE.~ f'Lt.J&~
~l-:::--..,....
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Fixture housing and back plateo£ diecast aluminum, matte black
finish.

Single piece diffuser pf one piece polycargonate, injection molded
. plastic. Tamper-proof stainless steel screws.

Conductors shall be not smaller than Jfl8Awg. and shall have a
minimum tempe rature rating of 90°C.

Lamp shall be lOOW, l20V maximum incandescent, A -21.

Drawing No. 16-1~



Drawing No. 16-1,Z

Satin aluminum face with 6" high xt" stroke stencel letters. red
polymer diffuser and universal arrows.

t'----- .l~ lIell ---

IDOWH L1GrHT vlFFU0~K

Cf-.Il-IHq MOUHTe.O

f<.E.D 6TE:HC\L;
LE.TTep.e~ oH
Cd\TIH AWM.
fAGE.

Battery pack shall be maintenance free and provide a life expect
ancy of 12 years minimum. Conductors shall be not smaller than
H18Awg. and shall have a minimum temperature rating of 90°C.

Two T6i - 20W ceramic frost incandescent long-life lamps for AC
illumination. Two screw base DC Xenon high-efficiency 3. 6V G6
lamps for emergency illumination. Emergency illumination in
excess of Ii hours on self-contained battery pack shall b·e automati-

cally provided.

Housing of aluminum with satin, scratch-resistanf, anodized,
architectural grade finish. Equipped with a supervisory monitor
light which indicates the integrity of the entire system including
a sealed nickel cadmium battery with fully automatic solid state
charger. DC bulbs and circuitry. Failure of any component in
the circuit will cause the monitor light to extinguish.

'?>URFACE. HOUNTe:O



1.1 ' Service-Entrance Conduits stubbed out 5 feet from buildings are specified in sectiori:ELECTRICAL WORK,
INTERIOR•.

2. APPliCABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. '

SECTION 16B

ELECTRICAL-DISTRIBUTION AND PARK-LIGHTING
SYSTEM; UNDERGROUND

Cable and Wire, Electrical (Power, Fixed
Installation)

Conduit and Fittings, Nonmetal, Rigid;
(Asbestos-Cement or Fire-Gay Celp.ent),
(For Electrical Purposes)

Conduit Outlet Boxes, Bodies ar;ld Entrance
Caps, Electrical: Cast Metal-for Shore Use

Fittings for Cable, Power, Electrical and
Conduit, Metal, Flexible

Fittings for Conduit, Metal, Rigid, (fhick
Wall and Thin-Wall (EMT) Type)

Fuse, Plug (General Specification)

Lamp, Incandescent, (General Specification)

Panel, Power Distribution

Splice Conductor

Switch, Box, (Enclosed), Surface-Mounted

Transformer, Power, Distribution

IS. Park Lighting Control
16. Sports Lighting Control
17. Walkway and Bikeway Poles
18. Sports and Parking Lighting Poles
19. Baseball Lighting Poles
20. Luminaires
21. Step and Sign Lighting
22. Luminaire Wiring
23. Time Oocks
24. Photoelectric Controls
25. Park Lighting Control Console
26. . Grounding .
27. Tests
28. Guarantee
29. Payment

In\lex

16B-l

J-C-30A
& Am-I

W-C-57lb
& Int. Am-I
(GSA-FSS)

W-C-586B
& Am-l

W-F-406b
& Int. Am-I
(GSA-FSS)

W-F-408C
& Am-l

W-F-79lE/GEN
& Am-l

W-L-OOlOlG
(GSA-FSS)
& Am-I

, W-P-115a
&Am-3

W-8-6l0C
& AM-l

W-8-865c
& Int. Am-2
(GSA-FSS)

W-T-631c
&Am-2

I. Work Specified Elsewhere
2. Applicable Publications
3. General
4. Materials and Equipment
5. List of Materials and Equipment
6. Shop Drawings. .
7. Workmanship
8. Duct System
9. Installation of Cable

10. Secondary Distribution Centers
11. Integral Transformer-Load Centers
12. Secondary Feeder and Branch Circuit

Cable System
13. Secondary Junction Boxes
14. Park Lighting System

l. 'WORK SPECIFIED ELSEWHERE.

2.1 ' Federal Specifications.

•



2.6 Insulated Power Cable Engineers Association (IPCEA) Standards Publications.

2.4 American Society farTesting and Materials (ASTM) Standards.

National Electrical Safety Code (ANSI C2) (Feb 1977; Correction
sheet, Feb 1977). .

•

Rubber-Insulated Wire and Cable for th.e
Transmission and Distribution of Flee.
trical Energy (Fifth Edition, July 1969,
Rev. Mar. 1971, Feb. 1972, Sep.1973, Oct.
1974, Jull. 1976, Sep. 1977)

Standard Test Procedures and Requirements
for High-Voltage Alternating-Current
Cable Terminations

Zinc Hot-Galvanized Coatings on Products
Fabricated from Rolled, Pressed, and
Forged Steel Shapes, Plates, Bars, and
Strip

Zinc Coating Hot-Dip on Iron apd Steel
Hardware

Portland Cement

Ozone-Resisting Insulation for Wire and
Cable

Heavy~Duty Black Polychloroprene Jacket
for Wire and Cable

General Requirements for Distribution,
Power,and Regulating Transformers

Test Code for Distribution, Power, and
Regulating Transformers .

Conduit, Metal, Rigid, and Intermediate; and
Coupling, Elbow, and Nipple, Electrical

.Conduit: Steel, Zinc Coated

Iron Castings, Gray

Steel Castings

Aggregate; (For) Portland-Cement-Concrete

padlocks.

16B-2

No. 8-19-81

No. 48-1975

D 752-73

D 1679-74

D 1352-74

C 150-77

D 574--74

C57.12.90-1973
& C57.12.90a-1974

A 123-73

C57.12.00-1973

QQ-I-652C

QQ-S-681F

SS-A-281b
& Am-I

WW-C-581E

FF-P-lOIE
& Am-I

A 153-73

Ozone-Resisting Butyl Rubber Insulation
for Wire and Cable

Synthetic Rubber Heat- and Moisture-Resisting!
Insulation for Wire and Cable, 75 degrees C i
Operation '

2.5 Institute of Electrical and Electronics Engineers (IEEE) Standards.

2.2 Deleted.

2.3 ' American National Standards I~titute, Inc. (ANSI) Standards.

2.1 . Federal Specifications. (Continued)·
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2.6 Insulated Power Cable Engineers Association (IPCEA) Standards Publications. (Continued)

National Flectrical Code

Service-Entrance Cables (June 18, 1975; Rev.
thru Sep 24, 1976)

Transformers, Regulators and Reactors

Thermoplastic-Insulated Wire and Cable
for the Transmission and Distribution
of Electrical Energy (July 1973) .

.Outdoor Floodlighting Equipment

Selection of Filament Lamps Used in Roadway
Lighting Equipment

Plastic Utilities Duct for Underground
Installation

UL854

No. 70-1975

No. FA. 1-1973

No.OD 1-1977

No. 8-'6&524

No. 8-'61-402

2.9 Underwriters Laboratories, Inc. (UL) Publication.

Cro$-LiJ1ked-Thermosetting-Polyethylene-
Insulated Wire and Cable for the Trans
mission arid Distribution of Flectric
Energy (May 1971, Rev. March 1972, Oct.
1973, Sep. 1974, June, Oct, 1976)

2.7 ' National Electrical Manufacturers Association (NEMA) Standards Publications. '

3.3 ' Conformance With Agency Requirements. Where materials or equipment are specified to conform to the
standards of the Underwriters' Laboratories, Inc., or to be constructed or tested, or both, in accordance with the
standards of the National Electrical Manufacturers Association or the American National Standards Institute, Inc.,
the Contractor shall submit proof that the items furnished under this section of the specifications conform to such
requirements. The label of, or listing by the Underwriters' Laboratories,. Inc., Will be acceptable as sufficient
evidence. that the items conform to Underwriters' Laboratories, Inc., requirements. A certification or published
catalog specification data statement to the effect that the item is in accordance with the referenced NEMA standard
by a company listed as a member company of NEMA for the section whose standards cover the item under
consideration, will be acceptable as sufficient evidence that the item conforms to the requirements of theNational
Electrical Manufacturers Association., In lieu of such stamp, certification, label or listing, the Contractor may submit
a written certificate from any nationally recognized testing agency adequately equipped and competent to perform
such services, stating that the items have been tested and that the units conform to the requirements listed
hereinbefore, including methods of testing of the specified agencies. Conformance with the agency requirements
does not relieve the item from complying with any other requirements of the specifications. '

3.4 'Namplates. 'Each major component of equipment shall have as a minimum the manufacturer's name, address,
and catalog number, model, style, or type on a plate securely and conspicuously attached to the item of equipment.
Nameplates for electrical apparatus shall conform to the referenced standards. .

3.5 ' Prevention of Corrosion. All metallic materials shall be protepted against corrosion. Exposed metallic parts of
outdoor apparatus shall be given a rust-inhibiting'treatment and standard' finish by the manufacturer. Aluminum
shall not be used in contact with the earth, and where connected to dissimilar metal shall be protected by approved
fittings and treatment. All parts such as boxes, bodies, fittings, guards, and miscellaneous parts made of ferrOUS
metals but not of corrosiofrresistant steel, shall be zinc-coated in accordance with ASTM A 123 or A 153, except
where other equivalent protective treatment is specifically approved in writing by the Contracting Officer. Steel
conduits installed underground or under slabs on grade shall be coated with an approved asphaltic paint, plastic

3. GENERAL. The contract drawings indicate the extent and general arrangement of the underground electrical
distribution (and) (street lighting) system(s).

3.1 ' Capacities of all equipment and material shall be not less than those indicated.

3.2 'Codes. 'The installation shall comply with the applicable requirements and recommen4ations of the National
Electrical Code and the National Electrical Safety Code. '

No.TC 6-1974
Rev. thru
Mar. 19, 1975 .

No. TR 1-1974
Rev. Aug 1975

, 2.8' National Fire Protection Association (NFPA) Publication.



coating or shall be wrapped with a single layer of a pressure-sensitive plastic tape, bJllf-lapped. Where
pressure-sensitive plastic· tape is used, the conduit shall be coated with a primer recommended by, the tape
manufacturer before applying the tape. .

3.6 ' Spare-Parts Data. 'As soon as practicable after approval of materials and equipment and, if possible, not later
than 4 months, prior to the data of beneficial use, the Contractor shall furnish spare-parts data for each different :
item of equipment listed. The data shall include a complete list of parts and supplies, with current unit prices and:
source 'Of supply; a list of pattsandsupplies that are either normally furnished at no extra cost with the purchase of
the equipment, Or specified hereinafter to be furnished as part of the contract; and a list of additional items
recommended by the ma1i\):facturer to assure efficient operation for a period of 1:20 days at the particular
installation. The foregoingllhall not relieve the Contractor of any responsibilities under the guarantee specified
hereinafter. ' '

3.7 ' Standard Products. 'Materials and equipment shall be essentially the standard products ofa manufacturer
regularly engaged in the manufacture of the product, shall meet the requirements of the specific\ltion, and essentially
duplicate materials and equipment that have been in statisfactory use at least 2 years.

3.8 ' Verification of Dimensions. The Contractor shall be specifically responsible for the coordination and proper
relation of his work to the site and to the work of all trades. The Contractor shall visit the premises and thoroughly
familiarize himself with all details of the work and working conditions, shall verify all dimensions in the field, and
advise the Contracting,Officer of any discrepancy before performing any work.

4. 'MATERIALS AND EQUIPMENT shall conform to the respective specifications and other requirements:
specified herein.

4.1 ' Rubber Insulated, Polychloroprene Jacketed Cable.

4.1.1 ' For Cable Having a Voltage Rating of 2,000 Volts or Less. ASTM SpecificationD 1679 and Specification
D 752 for insulation and jacket, respectively, and IPCEA Pub. No. &-19-81 for the construction, and for conductor
gages.

4.1.2' Underground-Service-Entrance Cable. 'Underwriters' Laboratories, Inc., Standard for Service-Entrance!
Cables, type USE, rated 75 degrees centigrade minimum. ' '

4.1.3 ' Cross-Linked Polyethylene Insulated, Polyvinyl Jacketed or Polyethylene Jacketed Cable. 'IPCEA
Specification 8-61-402, except that the cross-linked polyethylene insulation shall conform to IPCEA Specification!
8-66-524. '

4.104 'Cross-Linked Polyethylene Insulation for Cables shall be an extraned single wall of heat-stabilized and
light-stabilized, filled or unfilled, chemically cross-linked polyethylene ,conforming to IPCEA Specification 8-66-524.

4.2 'Castings. ,

4.2.1 ' Cast Iron. 'Federal Specification QQ-I-652, class 30.

4.2.2 ' Cast Steel. 'Federal Specification QQ-8-681. '

4.3 ' Conduits.

4.3.1 ' Asbestos-Cement Conduit and Fittings. 'Federal Specification W-C-571b. In lieu ofthe asbestos-cement!
coupling specified, a fitted plastic or other tough nonmetallic fitted coupling providing a watertight joint maybei
used. ' .. :

4.3.2 ' Precast-Concrete Conduit shall be single bOre for electric power circuits, and shall be made of portland!
cement, sand, gravel, and water using a concrete mix essentially of 1 part cement, 2 parts sand, and '3 parts gravel ini
the manufacturing process. Reinforcing wire or rod may, be used to produce adequate strength. No hardening!
additives, admixtures, or curing agents shall be used in the manufacture of the conduit. One end of each conduiti
section shall be integrally cast with a tapered tenon and the other end integrally cast with a tapered socket tol
pr?~de .adequate ~ouplin~ and alinemen~ of section, or each section s~ll have a bell ~nd and.a p!Bin t:nd to permitI
JOlmng In sewel""tile fashion. When requued, both ends of the condult shall be furntshed Wlth ldentlcal tkype of:
coupling connections. The conduit shall be ail"" and/or moisture-cured as required ,to produce a product that will noti
soften, swell, peel, deform, collapse, or disintegrate on exposure to heat, moisture, frost, steam, or chemical attack,!
shall be free from caustic alkalies, acids and organic compounds, and shall not corrode or damage the cable sheaths.I
Fittings, accessories, and coupling or jointing materials shall be types recommended by the conduit manufacturer,:
especially produced for use with precast-concrete conduit, and shall be made of the same material as the conduit, o~
cast iron, or of rubber, mastic compound, or other approved nometallic material. The conduit shall be free fromi
cracks, rough, or broken ends with the inner surface smooth and free from burs, blisters, loose sand, cement, and!
concrete. The conduit shall have a low coefficient of friction for easy pulling in of cables with no interior defects ori

16:8-4



irregularities. The precast-concrete conduit shall be similar to type II in accordance with Federal Specification
W-C-57l. When samples, insp~ted., and tested as required therein, the precast-concrete conduit shall meet the
performance and t~trequirem~ntsofFederal Specification W-C-57l for the following properties.

a. 'Absorption

b. 'Alkalinity

c. 'Bore

d.Crushing strength and flexural strength for tYpe II conduit. In addition to the preceding tests, a slurry or
its equivalent shall be made from finely divided material of the representative' specimen, and. the pH value of the
precast-concrete conduit shall be determined.Th~ pH value shall not exceed 11.0 when measured in accordance with
the standard-type glass electrode or potentiometer test method.

4.3.3 ' Plastic Conduit ,shall be single bore, and shall be styrene rubber conduit conforming to NEMATC 1 or either
acrylonitrile-butadiene-s,tyrene or polyvinyl-chloride conduit conforming to NEMA TC 6. Conduit fittings shall
conform to the applicable NEMA standard, except that where NEMA standards for conduit fittings do not exist for
the type of plastic installed, fittings shall be as recommended by the conduit manufacturer. Conduit and fittings
shall be free, within commercial tolerances, of objecijonable lines, striations, bubbles, welds, and other
manufacturing defectsthllt would impair the service of the conduit. The bore of the conduit shall be straight and
circular incross, section with smooth interior surfaces free from obstructions and rough and flaky areas. The conduit
and fittings shall be free from all substances that injuriously affect any wire or cable covering such a,s is used on
rubber-covered wire, polychloroprene-sheathed cable, weatherproof wire, and lead- or lead-alloy-covered cable. The
conduit and fittings shall be corrosion-resistant and not adversely affected by chewing insects, gnawing rodents,
acids, alkalies, salts, bacteria, and other organic matter that would normally be encountered in the ground. The
conduit length for each size shall be the length that is standard with the manufacturer with a permissible tolerance of
1/4 inch per lD-'foot length,. Bends, elbows, and other fittings shall be capable of freely passing a ball that is 1{4 inch
less in diameter than the nominal bore of the conduit. Fittings shall be of a type especially made for use with plastic
conduit for electrical service. Conduit and fittings shall be capable of being joined, by means of a solvent welding
cement, so as to provide a watertight and rootproof joint. Type I, light-wall conduit, for use with concrete
encaselpent, and type II, heavy-wall conduit, for use with concrete encasement shall have dimensions for the
corresponding size in accordance with the applicable NEMA standard. Sections cut from the conduit shall be
calipered for wall thickness. ,.

4.4 ' Conduit, Steel. Federal Specification WW-C-58l~ rigid metal steel

4.5 ' Connectors. Fed,eral Specification W-S-61 0; and electrical power connectoIS~ NEMA Pub. No. CC i.

4.6 ' Fittings, cable and conduit. 'Federal Specification W-F-406 or W-F-408. Insulating material in bushi~s shall
be of the thermosetting type and shall not support combustion.

4.7 ' Floodlights, NEMA Pub. No. FA 1.

4.8 ' Fuses.

4.8~1 Cartridge and Plug Fuses. 'Federal Specification W-F-791.

4.9 ' Lamps, Incandescent. 'Federal Specification W-L-lOl.

4.10 " Mortarshall be composed of the following materials.

4.10.1 Aggregate. 'Federal Specification SS-A-28 1. ,

4.10.2 ' Portland Cement. 'ASTM Specification C 150.

4.10.3 Water shall be clean, fresh; and free from injurious amounts of mineral and organic substances.

4.10.4 Mixture shall be in the proportions of one part portland cement to one part sand with sufficient water
added to produce a pliable and workable mortar. '

4.1 f Outlets, metal, for conduit. Federal Specification W-C-586.

4.12 Padlocks. Federal Specification FF-P-lOl.

4.13 Paint. As specified in section: PAINTING, GENERAL.

4.14 Panelboards. Federal Specification W-P-ll5, type and class as indicated. Panelboards installed exposed to
th~ weather shall beraintight except as otherwise indicated. '
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4.15' SWitches, surface-mounted, enclosed, safety. Federal Specification W-8-S65, type NDS. Enclosure shall~e
Box I general purpose, except that switches exposed to the weather shall be Box 3R-rain-tight unless otherw~e
indicated. .

4.16 Switchgear.'

4.16.1 Switcllgear Assemblies.NEMA Standard IC8-1970, Part 2-322.

4.17 Transformers.NEMA Standard ST 1-4. '

5. 'LIST OF MATERIALS AND EQUIPMENT•.. Within days after notice to proceed, and before starti~

in.st.alla.tion. of any maten'als o.r eqUiPmen.t, th.e C·ontract.or shall. submit to the Contracting O.ffic.er fo.r.approV.all,a
complete list, in triplicate, of materials and eqUipment to be incorporated in the work. This list shall inclu e
manufacturer's style or catalog·numbers. Cuts or other descriptive data s.hallbe furnished when reqUired by t e
Contracting Officer. No consideration will be given to partial lists submitted from time to time.· Approval f
materials will be based on manufacturer's published data, approval of materials and equipment will be tentati, e ,.
subject to SUbmission of complete shop drawings indicating compliance with the contract documents. ' '

6. 'SHOPDRAWINGS. After receiving tentative approval of the eqUipment on the material lists and befote
installation of any of these items, the Contractor shall submit complete shop drawings and such other descriptiVe
data as the Contracting Officer may reqUire to demonstrate compliance with the contract documents.· Shop drawinr
shall be submitted for the following items and such other items as the Contracting Officer may direct:' ,. ';

a. lntegral transformer load centers.

b. ·Becondary distribution centers.

c. Transformers, 200 Kva and la~er.

If departures from the contract drawings are deemed necessary by the Contractor, details of ,such departurl$,
including changes in related portions of the project and the reasons therefor, shall be submitted with. the. shqp
drawings. Approved departures shall be made at no additional cost to the Government. . i

7. WORKMANSHIP.

7.1 'General. All materials and equipment shall be installed in accordance with the recommendations of. tIte
manufacturer as approved by the Contracting Officer to conform w:i,th the contract documents. The installation slulill .
be accomplished by workmen skilled in this type of work. ' . :

8. 'DUCT SYSTEM.

S.l 'General. The duct system shall consist of single round-bore-condUit for the electrical-distribution anKi
street-lighting system, and single or multiple duct for the communications systems. The number and size of the dudt
shall be as indicated. Duct lines shall be laid to a minimum grade of 4 inches per 100 feet. Grade may be from o~e
pullbox to the next or both ways from a high point between pullboxes, depending on the conto1Jr of the finish~

grade. Duct lines shall be installed so that the duct in encased duct lines is not less than 24 inches below finishek:l
grade or finished paving at any point. Changes in direction of runs exceeding a total of 10 degrees, either vertical dr
horizontal, shall be accomplished by long seep bends having a minimum radius of curvature of 25 feet, except th~t
manufactured bends may be used at the ends of the run. The long sweep bends may be made up of one or mo~e
curved or straight sections and/or combinations thereof. Manufactured bends shall have a minimum radius df
IS inches for use with ducts of less than 3 inches in diameter and a minimum radius of 36 inches for ducts df
3 inches in diameter and larger. Conduits shall termI.. 'nate in end bells where duct lines en.ter pullboxes. Conduit s.h311
be thoroughly cleaned before using or laying. During const~ction and after the duct line is completed, the ends qf
the conduits shall be plugged to prevent water washing mud into the conduits or pullboxes. Particular care shall bje
taken to keep the conduits clean of concrete, dirt, and any other substance during the course of construction. Whe~e
it is necessary to cut a tapered end on a piece of conduit at the site, the cut shall be made with a tool or iatJt
designed to cut a taper to match the taper of the particular conduit being used. After the duct line has be1.
completed, a standard flexible mandr.el not less than. 12 inches long,. having a diameter approximately 1/4 inch I s
than the inside diameter of the conduit, shall be pulled through each conduit to make certain that no particles f
earth, sand, or gravel have been left in the line. Pneumatic rodding may be used to draw in the lead wire. Conduills
shall be stored to avoid warping or deterioration. Plastic conduit shall be stored on a flat surface and protected frorh
the direct rays of the sun. Conduit joints in concrete encasement may be placed side by side horizontally but shall b~
staggered at least 6 inches vertically. '

8.2 'Materials. '

8.2.1 Duct Banks for Secondary EleCtrical Distribtuion System Conductors and, Single Conduits for secondarY.
Electrical Distribution System and Telephone System Conductors shall be of type I conduits with concret~

encasement or type II conduits without concrete encasement for telephone system only as indicated. Type II
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conduits shall consist of asbestos-cement or plastic. Type II conduits shall consist of asbestos-cement or plastic.
Multiple precast-concrete conduit or type I plastic. conduits with. concrete encasement at the option of the
Contractor may be used for secondary electrical distribution system. Type II duct banks shall be concrete encased.
The type of conduit shall not be mixed on any project. Cables for the telephone and primary electrical distribution
systems will beJnstalled by others. .

8.3 ' Installation of Duct.Banks.

8.3.1 ' Duct Banks Comprising Type I or Type II Single Conduits.

8.3.1.1 'General 'Each single conduit of the duct bank shall be completely encased in concrete as indicated,
except that a 3/8-inch layer of portland cement mortar may be used in lieu of concrete between flat horizontal
surfaces of clay and precast-concrete conduit, at the option of the Contractor. The thickness of concrete encasement
indicated is the minimum thickness, and may.be incr~sedto fit the actual shape of the trench. Separators or spacing
blocks shall be made of steel, concrete, plastic, or a combination of these materials placed on not greater than 4-foot
centers. Ducts shall be securely anchored to prevent movement dUring the placement of concrete.

8.3.1.2 ' Type I or Type II Single Conduits installed for primary distribution and secondary distribution cables shall
be completely encased in concrete. The thickness of concrete shall be not less than 3 inches on the sides, bottom,
and top of single conduits. .

8.3.2 ' Duct Banks Comprising Multiple Conduits. Encasement is required for a1) duct banks. At least 3 inches of
concrete shall be provided. at sides, bottom and top of duct banks. Width of concrete shall be not less than overall
outside width of conduits plus 3 inches on each side. .

8.4 ' Installation of Couplings.

8.4.1 'General 'Joints in all types of conduit shall be made up in accordance with the manufacturer's
recommendations for the particular conduit and coupling selected and as approved by the Contracting Officer. In
the absence of specific recommendations, the various types of conduit joint couplings shall be made watertight by
the following methods as appropriate. '

8.4.1.1 'Asbe~tos Cement, and Precast Concrete. The tapered ends or joints of asbestos cement, and
precast-concrete conduit, except where approved plastic couplings are used, shall be swabbed with bitumineus or
joint-sealing compound before the coupling is applied to insure a watertight joint. Plastic or nonmetallic coupling
shall be tightly driven onto the conduit. Due to the brittleness of polystyrene couplings at low temperatures, such
couplings shall not be installed when temperatures are below 0 degrees F, and shall be warmed in hot water, or by
another approved method when installed in temperatures below 32 degrees F.

8.4.1.2 . Plastic COIiduit Joints shall be made up by brushing a plastic solvent cement on the inside of the plastic
coupling fitting and on the outside of the conduit ends. The conduit and fitting shall then be slipped together, until
seated, with a slight twist to set the joint tightly, and the conduit then rotated ontrhalf turn to distribute the cement
evenly. EXcess cement built up on the inside surface of the conduit shall then be removed.

8.5 ' Duct-Bank Markers shall be located at the ends of all duct banks except at pullboxes, at approximately every
200 feet along the duct run, and at each change in direction of the duct run. Matkers shall be placed approximately
2 feet .to the right of the duct bank when facing the longitudinal axis of the run and in the direction of the electrical
load. Markers shall be made of class B concrete, 6-inch square or round section by 2 feet long. The top edges of the
marker shall have a 1/2-inch chamfer all around. The letter "D" with two arrows shall be impressed or cast on top of
the marker. One arrow shall be located below the letter and shall point toward the ducts. The second arrow shall be
located adjacent to the letter and shall point in a direction parallel to the ducts. The letter and the arrow adjacent to
it shall each be approximately 3 inches long. The arrow under the letter shall be approximately 2 inches long. The
letter and arrows shall be V shaped and shall have a width of stroke at least 1/4 inch at the top, and epth of 1/4 inch.
The;: top of the duct markers shall be flush in paved areas and in unpaved areas. Where the duct bank changes in
direction, the arrow located adjacent to the letter shall be cast or impressed with an angle in the arrow
approximately the same as the angular change of the duct bank.

8.6 ' Concrete shall be plain, class B, or 3,000 p.s.t at 28 days, except where reinforced concrete is specified herein
or indicated on the drawings. Duct lines shall be of monolithic construction. Where a connection is made to an
existing duct line, the concrete encasement shall be well bonded or doweled to the existing encasement. .

9. INSTALLATION OF CABLE. .Cable splices shall be made in the pullboxes or terminal boxes only. Ground
conductor shall be installed in the duct and shall be extended through each electrical-distribution-system pullbox
and into each terminal box. Each circuit shall be identified by means of non-ferrous-metal or fiber tags or approved
equal, in each pullbox, each junction box, and at each terminal

10. SECONDARY DISTRIBUTION CENTERS.

10.1 General. 'Secondary distribution switchboard centers shall be of ratings and arrangements as indicated on
the drawings and shall be !he outdoor type, totally enclosed NEMAraintight housing.
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10.1.1 . Incoming Line Section shall have bottom feed lugs for underground service cable entrance, space for utility
company current transformers and metering. Section width and depth shall conform to serving utility specifications
for service. entrance equipment. Full capacity buses shall extend the entire height of the section with top feed to the
adjacent distribution sections. '

10.1.2 ' Distribution Sectio11Sshall be fully bused vertical groupings of combination circuit breaker/magnetic
contactor mollulesof standarized and interchangeable design as shown on the drawings. Each feeder compartment
shall be isolated within the section with drawoutconnections to permit removal or insertion without disturbing load
or control wiring. Entire section shall be NEMA Class I wired. '

11. INTEGRAL TRANSFORMER-LOAD CENTERS.'

11.1 'General. Integral tra.nsfo.rmer-load centers shall be of ratings and arrangements as indiCated on the draWings
and shall be the outdoor type, totally enclosed NEMA raintight housing. .

11.1.1 Incoming Line Section shall have bottom feed lugs for underground service cable entrance, dry type
transformer and full capacity bUses extending into the adjacent distribution panelboard section. '

11.1.2 'Transformer shall be dry type, with insulation temperature classification .of 220 degrees C and
150 degrees C, winding temperature rise limits. The transformer shall be capable of supplYlng the load rating,
specified with overload capability in accordance withANSI Stapdard CS7-12. Transformer compartment shall be'
ventilated and fl1tered to prevent unacceptable temperature rises and dust or insect penetration.; ,

11.1.3 ' Distribution Panelboard Section. Circuit breaker type distribution panelboard shall be full section
mounted with breakers, split busing and contactor as scheduled on the drawings. Breakers shall have a minimum
interrupting capacity of 65,000 symmetrical RMS amperes at 208V. Section shall be fully bused to provide
maximum space for future breaker additions.

12. 'SECONDARY FEEDER AND BRANCH CIRCUIT CABLE SYSTEM shall consist of 60O-volt rubber
insulated, polychloroprene jacketed cable, rubber insulated underground-service-entrance" cable, cross-linked
polyethylene insulated, polyvinyl chloride jacketed cable cross-linked polyethylene insulated, polyethylene jacketed
cable at the option of the Contractor. Conduit sizes scheduled on the drawings are based upon Na.tional Electrical
Cod"e type THWN and XHHW insulation. Other insulation types may require larger conduit sizes. IIi all cases where
the Contractor at his option chooses a cable insulation, the conduit size shall be in conformance with N.E.Co
Table 1, Chapter 9. '

12.1 Cable Splices shall be made by qualified cable splicers in strict accordance with the cable manufacturer's
recommendations, except where'otherwise specified herein. A copy of the manufacturer's recommendations shall be
furnished to the Contracting Officer for inspection purposes. SPlices incables shall provide insulation equal in every
respect to that of the cable. IIi order to prevent the possibility of moisture entering the splice, the jacket shall be cut
back sufficiently to expose the required length of insulation between the jacket and the tapered end of the
insulation as recommended by the manufacturer of the splicing material. In splicing cables, special care shall be
taken to insure that all wax is removed from the section to be covered with splicing tape. Nonmetallic jacketed cable
may be spliced by means ofresin filled or pressure filled resin system. '

12.2 Service Connections to Buildin~. 'Service cables shall be extended into the various buildings as indicated, i
and shall be properly connected to the main service equipment. After installation of cables, conduit shall be sealedj
to prevent entrance of moisture or gases into building. . .

13.'SECQNDARYJUNCTIONBOXES shall be installed where indicated, for the purpose of splicing or connecting
secondary cables. B'oxes and covers shall be made of cast iron with zinc-coated oraluminized finish, and of the sizes
indicat ed. A suitable gasket shall' be installed between the box and cover,' for watertightness. A sufficient number of
cover screws sha.ll be installed to hold the cover firmly in place along its entire contact surface. Unless otherwise
indicated, the approximate inside dimensions of these boxes sl).all be 12 inches square and 6 inches deep. '

14. PARK liGHTING SYSTEM shall be 480 volt, three phase as indicated. Size, type and rating of lighting system'
cable shall be as indicated on the drawings. All cable shall be underground. '

15. PARK liGHTING CONTROL. General area, walkway and parking lot lighting shall be controlled by fully
automatic, electrically operated contactors as indicated. The contactors shall be equipped with all necessary!
auxiliary contacts and standard attachments and shall be operated by photoelectric' relay oriented toward north sky. i
A three position switch for manual control of each system or circuit shall be provided where indicated. Control
switch shall be marked On, Off, and Automatic. .

16. 'SPORTS liGHTING CONTROL. Individual and group sports area lighting shall be controlled by fully
automatic, electrically operated contactors as indicated. The contactors shall be equipped with all necessary
auxiliary contacts and standard attachments and shall be operated by alternate action pushbuttons located in the
lighting control console as detailed on the drawings. A three position switch for ffianUl:lloverride of the control
console shall be provided where indicated. C6ntrol switch shall be marked On, Off, and Automatic.
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17. WALKWAY AND BIKEWAY POLES shall be nominal 16 foot steel, 5-inch square straigth with black baked
acrylic enamel finish.Pbles shall'be designed for underground supply conductors, as indicated. All poles shall be of
the anchor-base type. Each pole shall be provided with four 3/4-inch .by 3O-inch by 3~inch galvanized steel anchor
'bolts, threaded at the top end. Hand holes shall be provided near the bottom of each pole.

18. 'SPORTS AND PARKING liGHTING POLES shall be nominal 20 or 30foot steel, as indicated,6-inch square
straight with. black baked acrylic enamel finish. Poles shall be designed for unde~round supply conductors, as
indicated. All poles' shall be of .the anchor-base type. Each pole shall be provided with four I-inch by 36-inch by
4-inch' galvanized steel anchor bolts, threaded at the top end. Hand holes shall be provided near the. bottom of each
pole. ' .

19. BASEBALL liGHTING POLES shall be nominal 100 foot steel, three section, two platform; round tapered
55,000 psi minimum yield strength with prime grey finish inside and outside. Each pole shall be provided with six
2-l/4-inch by 96-inch galvanized steel anchor bolts, threaded. at the top end. The steel plate,base flange shall be
provided with an external grounding nut. Steps of 3/4-inch by 6-inch galvanized steel carriage bolts threaded into
forged nuts welded to pole shall begin at 12 feet from the base and be spaced at l5-,inch intervals on alternating sides
of pole. Each pole shall be designed to support a minimum of 48 type "H" fixtures with platforms under an isotach
zone rating of 80 MPHI. .

20. LUMINAIRES shall be of the enclosed type for high pressure sodium vapor lamps. Ballasts shall be of the
high-power factor type suitable for the lamp served. Starting current shall be less than operating current and ballast
current with a faulted dropen lamp shall be less than normal operating current. Luminaire types shall be as indicated
on drawings 16-01, 02, 03, 04, and 05 in section l6A.

21. 'STEP AND SIGN liGHTING. Step and sign lighting luminaires shall operate on l20V power and shall be as
indicatedondrawin~ 16-06 and 16-07 in section 16A. Wiring to step and sign luminaires shall terminate in a
watertight junction box attached to the luminaire housing. Luminaires shall be of the submersible type. .

22. LUMINAIRE WIRING. All outside luminaires shall be wired above the 10o-year flood level. No wiring
splices, taps or terminations shall be made in the bases of poles or at any point below the 10o-year flood leveL All
wiring to non-watertight junction points shall be pulled continuous from service to luminaire within the poles. Refer
to Site Finish Grading Plans for elevations of pole bases. Wiring to pedestrian underpass luminaires on ground fault
interrupting circuit breakers is excepted from this requirement. .

23. . TIME CLOCKS shall be equipped with Astronomic dial and a 3-way manual on-off-automatic switch. TIme
switch shall be powered by a self-starting synchronous motor, with spring-driven reserve, which shall be sufficient to
operate the time switch contacts for at least 36 hours after power failure. On restoration of power, time ,switch shall
transfer to synchronous motor drive and automatically rewind reserve. ON operation shall occur automatically with
adjustability of 20 or 40 minutes before sunset for Scottsdall; Arizona. OFF operation shall be adjustable from 8:30
PM to 2:30 AM in one-half hour increments or at sunrise. Time switch contacts shall be rated at 20 amperes per pole
continuous at 277 volts and shall be SPDT. Manual switches shall be integrally mounted with time switch. Ehclosure
shall be NEMA I surface type, finished in baked grey enamel with 3/4" knockouts on bottom, both sides and top.
Provision shall be made for positive padlocking and sealing. Manual switches shall be available ~hen case is locked. .

24. 'PHOTOELECTRIC CONTROLS shall be a replaceabll; weatherproof, plug-in or twist-lock assembly with
adjustable operation range of approximately 0.5 to 5.0 foot-candles, factory set at approximately 1.0 foot-candle,
operating from 120 bolts a.c. A. time delay of approximately 15 seconds to prevent false switching due to temporary
changes in natural light shall be built·in to the photocontroL Contacts shall be rated at 20 amperes contihuous at
277 volts and shall be SPST. Nominal voltage rating shall be 105-277 volts. .

25. 'PARK liGHTING CONTROL CONSOLE shall be of 14 gauge steel with all seams welded. All exterior panels
neoprene gasketed and secured with captivated panel screws threaded into sealed wells. Console doors and drawer to
be as detailed on the drawings. Hoors and drawer to be key locked. Sloping control panel shall be piano-hinged along
the bottom edge and securely fastened along top and sides with panel screws. Writing desks of 1/2" plywood with
laminated plastic surface shall be provided. Gasketed rear access panel with two 3/4" and four 2" conduit knock
outs. Four wiring terminal blocks with 36 two row lines each shall be mounted back of the control paneL Terminal
blocks rated 15 amps continuous at 150 volts with 6-32x 1/4" sems pressure screw binders, 1/32'~ thick nickIe plated'
brass connector plates, and marking covers with spring clip retainers. Console finish shall be baked white enamel
inside and Fed. color No. 20062 over grey, primed, metal phosphatized outside surface. Graphic control panel to be
baked white enamel with engraved and black enamel filled graphic symbols. Alternate action pushbuttons shall be
lighted with 28 volt a.c. lamps from behind pushbutton caps. Console shall contain a l20V to 28V transformer for
lamp power, fused.

26. 'GROUNDING shall conform to applicable requirements in the National Electrical Code, the National
Electrical Safety Code, and to requirements herein. Neutral conductors, metallic conduits, junction boxes, metal

.. enclosures, and all non-current-carrying metallic parts of equipment, shall be grounded. Ground rods shall be made
of cop'per, or copper-clad steel, not less than 3/4 inch by 8 feet long, and shall be driven into the earth at least 8 feet.
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26.1 ' Transformer-Station Grounding shall be as indicated, except that ground resistance.~ Jlot exceed 25 0i."
Abare copper cable ,not smaller thanN"0., 4/0 AWG, Sha,ll be ins,taUed" no.t..le.$I t,:ba,Jl 24 in.c,,h.~ bela,w gr... ,ad~. cO,nn,ec,t.',' '
to the indicated ground rods. Equipment connections sballbe not &maller than No. 4 AWQ., Transformerneutr
connections shall not be smaller than No. I/O AWG. Where the rated secondary current eXceeds 400 amperes, t e
size of thetrnsformer neutral ground connection shall be increased in size to not less than one-half the c1'()s9"Secti9~
area of the secondary-phase conductors. Where themeas1.l1'ed groundresist~ee exceeds 250hms,a~:ldit~onal gr()unJi
rods or deep-4riven sectional ground rods shall be iI}Stalled not ,less than 6 feet apart, 'and shall be connected l>ycab~.,
not smaller than No. 4/0 AWG,2 feet below grade, until a ground resistance of 25 Ohnlsor le$s is obtained, exc~t
that the total length of additional ground rods required shall not exceed 50 feet. Groundcohnections shall be ma~e
by solderless lugs, or shall be welded by an approved molded fusion process. . , '

., 26.2'Building Grounding. 'Ground bus and UFERground system shall be provid~d in the buildings as indicated!',
Spec. 1'6A. Non-current-carrying metal parts.of electric equipm,ent shall be effeetiv.elY grounded by connee.'tion 0
the bus. The ground bus shall be connected, to both the system neutral water-service ground, and to the UFE
ground system. Ground conductors shall be copper wire, cable, or bus bar of the'type and size as indicated, or ~
required by National Electrical Code. Ground conductors shall be installed in a neat and workmanlike manneraqd
shall be securely held in place by means, of straps placed at proper intervals. Cbnnections and splices in the groundiJlg
system shall be made by means of solderless connectors, except where solder-type lugs are furnished on equipmenjt.

27. TESTS.

27.1 ' Operating Test' 'After the installation has been completed, and at such time as the Contracting Officer ~y
direct, the Contractor shall conduct an operating test for approval The equipment shall be demonstrated to operate
in acc.ordance With the requirements of this section of the specificatio,ns. The test Sha.·11 be perform.ed in the presen¢e
of the Contracting Officer. The Contractor shall furnish the necessary instruments and personnel required for tljie
test, and the Government will furnish the necessary electric power. ' '

27.2 Ground-Resistance Measurements of each ground rod and UFER system-shall be taken and certified by t~e

Contractor to the Contracting Officer. The Contractor shall submit in writing to the Contracting Officer uP~'n
completion of the project, the measured ground resistance of each ground rod and grounding system, indicating te
location of the ,rod and grounding system, as, well. as, the resl.·stance. and so,il co,nditions at the tim,.e the. m,easur,.erne ts
were made. When the building water service is used as a ground. or part of the grounding sYstem, ground-resistan e
measurements shall also be made of this connection. Ground-resistance measurements shall be made in normally dfY
weather, not less than 24 hours after rainfall, and with the ground under tests isolated from othergrounds.'"

7-7.3' Factory Test Reports on equipment, including the impulse tests specified for transformers, shall be certified
by the manufacturer or testing laboratory and furnished 1)y the Contractor to the Contracting Officer.' '. i

I

28. 'GUARANTEE. The following equipment furnished under this section of the specifications shallpe
guaranteed for a period of one year from the date ofacceptance thereof, either for beneficial use or finalacceptan<!e,
whichever is earlier, against defective materials, design, and workmanship. ' i

Integral transformer load centers.

Park-lighting control equipment

Park-lighting luminaires and poles.

Switch gear.

Transformers;

Upon receipt of notice from the Government of failure of any part of the guaranteed equipment duringt!he
guarantee period, new replacement parts shall be furnished and installed promptly by the Contractor at· po
additional cost to the Government. '

29. 'PAYMENT. No separate payment will be made for the work covered under this section, and all costsiin
connection therewith shall be included in the lum~sum contract price for the entire work to be performed under ..
this contract. ' "

*****
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Nlltionai Electrical Code

Proprietary Protective Signaling Systems
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7. Fire Detecting Equipment
8. Control Unit
9.· Drawing and Manuals

10. Tools and Spare Parts
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No. 70-1975

No. 72D-1975

1.3 ' UnderwriteIS Labozatories. Inc. (UL) Publication.

Fire Protection Equipment Directory (January 1977 with Quarterly Supplem~nts).

1. Applicable Publications
2. General
3. Materials and Equipment
4. Installation and Wiring
5. Audio-Visqal Alarms
6. Manual Fire Alarm Boxes

1. APPUCABLE PUBUCATIONS. The following publications of the issues listed below. but referred to
therea,fter by basic designl;ltion only. form a part of this specification to the extent indicated by the refer(Ulces
thereto. '

1.1 ' Factory Mutual System (FMS) Publication.

Factory Mutual Approval Guide (1976. SuppI. I,'Mar 76. SuppI. II; Iun 76).

1.2 ' National Fire Protection Association (NfP,A) Standards.

2. 'GENERAL. The equipment shall be properly installed completely interconnected, and placed in working
order. The systems shall provide electrically supervised fire detection and fire alarms of the noncoded type where
indicated on the drawings. '

2.1 'Opezation. 'OperatiQn of any automatic fire detection device or manual station shall resut in the continuous
ringing of all fire alarm bells in the buUding. .

2.2 ' Governing Requirements. '~cept as modified herein or on the drawings. the installation shall conform in all
respects to NFPA Standard 72D.

3. 'MATERIALS AND EQUIPMENT

SECTION l6C

FIRE DETEctION AND ALARM SYSTEM

3.1 ' General Requirements.Materials and equipment shall be standard, products of the manufactl,lrer's latest
design, and suitable to perform the functions intended. Where 2 or more pieces of equipment must perform thesmae
functions, they shall be duplicates produced by one manufacturer. The name of the manUfacturer, and the serial
numbers. shall appear on all major components. Lbcks for all cabinets shall be keyed alike. Equipment added to an
existing system shall function in the same manner as similar components of the existing system. '

3.2 ' Quality Requirements. 'All materials and equipment shall conform to the requirements of the UL, or the
FMS for fire-alarm systems of the type indica~ed. The Contractor shall submit proof that the items furnished under
this specification conform to these requirements. The UL label or seal, or listing in the UL Fire Protection
EqUipment Directory will be accepted as evidence that the items conform to UL requirements. The FMS label or
seal, or listing in the Factory Mutual Approval GUide will be accepted \IS sufficient evidence that the items conform
to the FMS requirements.

3.3 ' Approval of Materials, Equipment, and Installer. Within 30 days after receipt of notice to proced and prior
to starting instllllation, the Contractor shall subIirit to the Contracting Officer for approval a complete schedule, in
triplicate, of materials and equipment proposed for installation. The Contzactor shall also submit for approval at the
same time the qualification of the imtalling firm, including the supplier's certificate of acceptance of the
qualifications of the installing firm. The schedUle shall include catalog numbers. samples, drawings, testing
labozatory's report on the device to be installed, and such other descriptive matter as may be required. '



Temperatures are in degrees Fahrenheit

,
3.4 : Spare-Parts Data. As soon as practicable after ai>proval of the list of equipment, the Contractor shall furnish,
4 copies of spare-parts data for each different item of equipment listed. The data shall include a complete list of!
parts and supplies, with current un,it prices and source of supply; a list of parts and supplies that are either normally!
furnished at no extra cost with the purchase of the equipment Or specified below to be furnished as part of the!
contract; and a list of additional items recommendedbY,the manufacturer to assure efficient operation for a period~

of 120 days at the particular installation. '

3.5 ' Qualifications of Instlllier. Th~ system shall be installed by an experienced firm!¥gu,larly engaged 'in the'
installation of automatic fire-detection ,and alarm systems in accordance with NFPA standards. The Contractingi
Officer may rej ect any proposed installer who cannot sho~ evidence of such qualifications. ' ,

4. :INSTALLATION AND WIRING. 'System components shall be securely fastened to thelr 'support!
independently of the wiring. Runs of conduit, wire, and cable shall be straight, neatly arranged, properlYSupported,i
and parallel or perpendicular to 'walls and partitions. Installation of wiring and fire detecting eircuit shall conform to!
Article,210 of NFPA Standard No. 72D. Spot-type det~tolS shall, be connected, directly to the detector-circuit line!
wires.' ' " ,

5. AUDIO-VISUAL ALARMS. Vibrating horns with flashing light shall be used for noncoded signals. Horns shalli
be heavy duty with 104 db sound output at 10 feet, and approved for the intended use, and shall operate oni
low-voltage rectified current. The operating mechanism shall be housed behind the hom grille. Flashing dual lampl
assembly shall have a red lens lettered "FIRE". Manns shall be mountednoOess than 7 feet ,above the floor andi
below the bottom surface of the ceiling construction, and shall be located as indicated. : '

6. 'MANUAL FIRE ALARM BOXES shall be of the noncoded tYPe located near exits in the approximate locations:
indicated and mounted 4-1/2 feet above the floor. Surface-mounted boxes shall have an integral or matching back!
box. Outdoor boxes shall be approved for such use. Boxes shall be of the break-glass pull-lever type. ' '

7. 'FIRE DEfECTING EQUIPMENT shall be of the following types, selected by the Contractor and" as approved!
by the Contracting Officer: a. fixed-temperature type; b. 'rate-of-rise type; Co :combination fixed!
temperature-and-rate-of-rise type; do other approved type OPerating on any other principle ~ted to the conditio~

and acceptable to the Contracting Officer. Detector circuit design shall bYsuitable for the types and numbers of!
detectolS, as approved, and shall limit detector circuit current not to exceed ratiIlgll of the detectors and associated!
~~' ' '

7.) ,:'Lpcatio~',', 'Detecting ',equipment, shall be Installed.' throughout, perm'anently divided, parts of the' premise~
including all-rooms, halls, corridolS, storage areas, basements, attics, fofts, closets, elevator shafts, enclosed stairways~
dumb-waiter shafts, chutes, utility crawl spaces, and other minor subdivisions and enclosures, excluding wardrobe~

of W09~ or metal construction. For the purpose of this specification, a surface shall be considered smooth wher~
broken ll$a result of variances in elevation or by obst,ructions such as structural members, ducts, or simil1u!
conditions having a depth of 10 or less inches. ' ,

c7.2 'Spacing. 'The detector spacing on smooth surfaces shall not exceedthe distance recommended by the testing
and approving laboratory for the particular device installed. IIi areas where irregUlarities exceed those described, th~
detector spacing shall be reduced to provide detection coverage equaling or exceeding that required for. smootH
surfaces. As open area underneath a deck, mezzanine, or floor landing of a stairway having a minor linear dimension
of4 or more feet shall be considered a separate subdivision and protected accordingly. '

7~3 'Detectors. Temperature ratings of thermostatic-type detectolS shall be selected by the Contractor ancl
approved by the Contracting Officer, in accordance, with Table ,~~ , '

TABLE 1

DETECTOR TEMPERATURE RATINGS

'Thermostat ratings

135, to 165, ordinary
175 to 225, intermediate
250 to 300, high
325 to 360, extra high
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100
150
225
300

Note
exceeding

to
to
to
to

Above

Ceiling temperatures

100
150
225



8. CONTROL UNIT shall be installed as part of the system in each protected building and shall be approved for
use with the fire-detecting equipment, manual fire-alarm boxes or stations, and alarm-sounding· appliances. The
control unit shall be located where indicated and shall be housed in a substantial steel cabinet with lock and key.
The cabinet shall be painted inside and out. The control unit shall include a suitable means for testing the system
and shall have an indicating meter that will show at all times the current passing through each electrically supervised
circuit. The meter scale shall be limited to 3 times the normal current. The unit shall be arranged so as to operate the
alarm bells in. the event of ftte and to continue operation until silenced by switch within the unit cabinet. Operation
of the silencing switch shall light as indicator lamp. Meter and indicator lamp shall be plainly visible when the
cabinet of the control unit is closed. Relays shall be the plug-in type.

9. 'DRAWING AND MANUALS. 'Upon completion- of the installation and prior to final inspection, the
Contractor shall furnish 4 copies of "as-built" drawings. If spot-type detectors are used, the "as-built" drawings shall
show by number the detectors in the exact sequence in which they are installed on the circuit. Iiladdition, the
Contractor shall furnish 4 copies of a manual giving complete instructions for the operation, inspection, testing, and
maintenance of the system including wiring diagrams.

10. TOOLS AND SPARE PARTS. Special tools necessary for the maintenance of the equipment shall be
furnished. One spare set of fuses of each type and size required, and 2 percent of the total number of each type of
detector, but not less than 2 thereof, shall be furnished. (A minimum of 200 feet of each type of line detector shall
be provided.) ..

11. TESTS. After complete installation of the equipment, and at the time as directed by the Contracting Officer,
the Contractor shall conduct tests to demonstrate that operating and installation requirements of this specification
have been met. .

* * * * *
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