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PART 1
INSTRUCTIONS TO BIDDERS
, GENERAL
CHAPTER 1.1.0

1.1.1 Contracting Officer—

The contracting officer shall be the Commissioner of
Public Works of the City of Milwaukee hereinafter re-
ferred to as Commissioner.

1.1.2. Qualifications of Bidders—

Qualifications for the project shall be demonstrated
by each bidder if requested by the Commissioner of
Public Works. Such bidder shall submit within five days
of such request written evidence and documentation as
required by the Commissioner, including financial capa-
bility, previous experience, and evidence of authority to
conduct business in the State of Wisconsin.

1.1.3 Examination of Contract Documents and Site—
(a) Before submitting a bid, each bidder shall:
(1) examine the contract documents thoroughly;

(2) visit the site to become familiar with local con-
ditions that may in any manner affect perform-
ance of the work;

(3) become familiar with federal, state, and local
laws, ordinances, rules and regulations affect-
ing performance of work; and

(4) carefully correlate observations with the re-
quirements of the contract documents.

(b) Before submitting a bid, each bidder shall, at
bidder expense, make such surveys and investiga-
tions as may be deemed necessary to determine a
bid price for performance of the work within the
terms of the contract documents.



(c) The submission of a bid shall constitute a prima
facie representation by the bidder that the bidder
has complied with every requirement of this Par-
agraph 1.1.3.

1.1.4 Interpretations—

All questions about the meaning or intent of the con-
tract document shall be submitted to the Commissioner
in writing. Replies shall be issued by Addenda, mail, or
delivery to all parties recorded by the Commissioner as
having received the bidding documents. Questions re-
ceived less than five days prior to the date for opening
of bids will not be answered. Only questions answered
by formal written Addenda shall be binding. Oral and
other interpretations or clarifications shall be without
legal effect.

1.1.5 Bid Security—

The amount and type of bid security is stated in the
Official Notice and Invitation to Bid. The required se-
curity must be in the form of cash, certified or bank
cashier’s check made payable to Commissioner, or when
indicated in said Notice or Invitation to Bid, a bid bond
issued by a Surety licensed to conduct business in the
State of Wisconsin and named in the current list of
“Surety Companies Acceptable on Federal Bonds” as
published in the Federal Register by the Audit Staff
Bureau of Accounts, U.S. Treasury Department. The
bid security of the successful bidder shall be retained
until the bidder has executed the Agreement and fur-
nished the required contract security, whereupon it will
be returned. Upon failure to execute and deliver the
contract and furnish the required contract security
within ten days of Notice of Award, the Commissioner
may annul the Award and the bid security of that bid-
der shall be forfeited. The bid security of all except the
two lowest bidders shall be returned after the opening
of bids. The balance of the bid deposits, except that of
the lowest responsible bidder, will be returned after the
Commissioner has made an award to the lowest respon-
sible bidder. :

1.1.6 Bid Proposal—
(a) The Bid Proposal is included in the contract doc-
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uments; additional copies may be obtained from
the Commissioner.

(b) Bid Proposal shall be completed in ink or type-
written. The bid price of each item on the form
must be stated in words and numerals; in case of
a conflict, words shall take precedence.

(c) Bids submitted by an individual shall be signed
by the bidder or by an authorized agent.

(d) Bids by corporation shall be executed in the cor-
porate name by the president or vice president
(or other authorized corporate officer accompa-
nied by evidence of authority to sign), and the
corporate seal shall be affixed and attested by the
secretary or an assistant secretary. The corporate
address and state of incorporation shall be shown
below the signature.

(e) Bids by partnerships shall be executed in the
partnership name and signed by a partner; the
partner’s title must appear under the signature,
and the official address of the partnership must
be shown below the signature.

(f) Bids which are signed by an attorney-in-fact for
individuals, firms, partnerships, or joint adven-
turers shall have attached thereto a power of at-
torney evidencing authority to sign the bid.

(g) All names shall be typed or printed below the sig-
nature.

(h) The bid shall contain an acknowledgment of re-
ceipt of all Addenda, if any, the numbers of which
shall be filled in on the bid form.

1.1.7 Submission of Bids—

Bids shall be submitted at the place and no later than
the date and time indicated in the Official Notice and
Invitation to Bid. The bid and the bid security shall be
placed in an opaque, sealed envelope marked with the
Official Notice Number, project number, branch num-
ber, date of opening bids, name and address of bidder,
and the type and location of work. Such envelope shall
be addressed and delivered to the office of the Commis-
sioner, Room 507, Municipal Building, before time spec-
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ified in the Official Notice and Invitation to Bid for
opening bids. Bids received later than the date and time
indicated will not be considered, and the unopened en-
velope will be returned.

1.1.8 Modification and Withdrawal of Bids—

Whenever any person submitting a bid for the per-
formance of public work shall claim mistake, omission,
or error in preparing a bid, said person may, before bids
are opened, formally request withdrawal of the bid, said
bid shall then be returned unopened and said person
shall not be entitled to bid upon the contract unless the
same is readvertised and relet upon such advertisement.

1.1.9 Opening of Bids—

Bids shall be publicly opened at the time and place as
indicated in the Invitation to Bid and Official Notice.

1.1.10 Adequacy of Bids—

A bid which appears unreasonable or inadequate for
any item in the schedule of quantities stated in the pro-
posal form may be rejected.

1.1.11 Quantities—

The estimated quantities of the work are the result of
careful calculations but are not to be considered as final
and shall be used as a basis for determining the lowest
bidder. After the contract is awarded, the quantity of
work listed under any item, or all items, may be in-
creased or decreased a reasonable amount at the discre-
tion of the Commissioner without in any way invalidat-
ing the bid price.

1.1.12 Bids to Remain Open—
All bids shall remain open for 45 days after the day of

the bid opening or until award of contract whichever
occurs first.

1.1.13 Acceptance or Rejection of Bids—

(a) The contract shall be awarded to the lowest re-
sponsible bidder with the following reservations:
The Commissioner reserves thev:'migit to reject all
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bids if it appears that the lowest bid for the work
to be let is unreasonably high. The Commissioner
further reserves the right to reject the bid of any
bidder who is, in the judgment of said Commis-
sioner, incompetent or otherwise unreliable for
the performance of the work bid or who shall pre-
viously have willfully or negligently failed to
complete any work or contract entered into with
the City or any officer or department thereof or
who shall have willfully or negligently failed to
enter into a contract with satisfactory Surety for
any work that shall have been previously awarded
by said Commissioner. The Commissioner further
;clals%pées the right to disregard and reject any and
ids.

(b) If the contract is to be awarded, the Commission-
er shall give the successful bidder a Notice of
Award within forty-five days after the day of the

bid opening.

(c) The Contractor shall submit with the executed
contract the required performance, payment
bond, and any required insurance coverage.

1.1.14 Contract Time—

The number of days or the completion date for the
completion of the work (the contract time) is set forth
in the Official Notice and the Invitation to Bid and shall
be part of the contract. Any provisions for liquidated
damages shall be set forth in the Official Notice.

1.1.15 Subeontractors—

(a) If the Conditions or Specifications required the
identity of certain subcontractors and other per-
sons and organizations to be submitted in ad-
vance of the Award, the apparent low bidder and
any other bidder so requested shall within seven
days after the day of the bid opening submit to
the Commissioner a list of all subcontractors and
other persons and organizations, including those
who are to furnish the principle items of material
and equipment, proposed for those portions of
the work as to which such identification is so re-
quired. Such list shall be accompanied by an ex-
perience statement with pertinent information as
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(b)

(c)

to similar projects and other evidence of qualifi-
cation for each such subcontractor, person, or
organization if requested by Commissioner. If the
Commissioner, after due investigation, has rea-
sonable objection to any proposed subcontractor,
other person, or organization, the Commissioner
may, before giving the Notice of Award, request
the apparent low bidder to submit an acceptable
substitute without any increase in bid price. If the
bidder declines to make any such substitution,
such bidder will not thereby sacrifice the bid se-
curity. Any subcontractor, other person or organi-
zation so listed and to whom City by its Commis-
sioner does not make written objection prior to
the giving of the Notice of Award shall be deemed
acceptable.

In contracts where the contract price is on the
basis of Cost of the Work Plus a Fee, the Con-
tractor, prior to the Notice of Award, must iden-
tify in writing to the Commissioner those por-
tions of the work that the Contractor proposed to
subcontract and after the Notice of Award may
subcontract other portions of the work only with
the Commissioner’s consent.

Contractor shall not be required to employ any
subcontractor, other person, or organization
against whom the Contractor has reasonable ob-
jection.

1.1.16 Stai-ting Work Before Notification—

No work shall be started under the contract, and no
materials or equipment shall be brought upon the site of
the work prior to the date named in the written notice

to pr

with the work.



PART 2
GENERAL CONDITIONS
DEFINITIONS AND TERMS
CHAPTER 2.1.0

2.1.1 General—

Whenever in the specifications or in any document or
instruments in construction operations where the speci-
fications govern, the following abbreviations, terms, or
pronouns in place of them are used; the intent and
meaning shall be interpreted as follows:

2.1.2 Abbreviations—

(a) A.A.S.H.T.0. The American Association of
State Highway and Transportation Officials.

(b) ADMINISTRATIVE CODE. Rules of Wiscon-

sin Code.

(¢) AN.S.I American National Standards Insti-
tute.

(d) AREA. The American Railway Engineering
Association.

(e) AS.M.E. The American Society of Mechanical
Engineers.

(f) AS.TM. The American Society for Testing and
Materials

() AW.W.A. The American Water Works Associa-
tion.

(h) D.N.R. Wisconsin Department of Natural Re-
sources.

(i) FEDERAL SPECIFICATIONS. The Specifica-
tion of the United States Federal Specifications

Board.
(j) O.S.H.A. Federal Occupational Safety and
Health Administration.

7



(k) S.S.P.C. Steel Structures Painting Council.

() STATE SPECIFICATIONS. Current Standard
Specifications for Road and Bridge Construction
of the Wisconsin Department of Transportation.

(m) A.C.I. American Concrete Institute.

(n) A.G.M.A. American Gear Manufacturers’ Asso-
ciation.

(0) ALA. American Insurance Association.

(p) ALS.C. American Institute of Steel Construc-
tions.

(@) AS.CE. American Society of Civil Engineers.
(r) AW.S. American Welding Society.

(s) LEEE.E. Institute of Electrical and Electronic
Engineers.

(t) JIC. Joint Industry Conference.
(u) N.E.C. National Electrical Code.

(v) NEM.A. National Electrical Manﬁfacturers’
Association.

(w) P.C.A. Portland Cement Association.
(x) P.C.I. Prestressed Concrete Institute.

2.1.3 Contract Documents—

All the integral documents of the contract comprised
of (a) written agreement (contract) covering the per-
formance of the work and furnishing of materials for the
construction of the work, (b) official notice, (c) invita-
tion to bid and bid, (d) instructions to bidders, (e) spec-
ifications, (f) special provisions, (g) special conditions
when applicable, (h) plans, (i) schedule of fixed prices,
(j) supplemental agreements, and (k) all addenda, as
ully as though they had been set forth therein full in
the body of the contract.

2.14 CGity—

The City of Milwaukee, a municipal corporation of
theuftate of Wisconsin, located in the County of Mil-
waukee.



2.1.5 Commissioner of Public Works, Commissioner or
CP.W.—

The Commissioner of Public Works of the City of
Milwaukee.

2.1.6 Bidder—

Any individual, firm, partnership, corporation, or a
combination of any or all jointly submitting a proposal
for the work contemplated, acting directly or through a
duly authorized representative.

2.1.7 Contractor—

Any individual, firm, partnership, corporation, or a
combination of any or all jointly submitting a proposal
to whom the contract is awarded by the City or its heirs,
executors, administrators, successors, or assigns.

2.1.8 Subcontractor—

The individual, firm, partnership, or corporation to
whom the Contractor, with the written consent of the
Commissioner, sublets, assigns, or otherwise disposes of
any part of the work covered by the contract docu-
ments.

2.1.9 Surety—

The approved Surety corporation licensed to do busi-
ness in the State of Wisconsin bound with and for the
Contractor to insure acceptable performance of the con-
tract and for payment of all obligations under the con-
tract.

2.1.10 Plans—

All contract drawings, reproductions of drawings,
sketches, and revisions thereof pertaining to the work
covered by the contract.

2.1.11 Addenda—
All revisions of and supplements to the plans and

specifications incorporated in or attached to and be-
coming an integral part of the contract documents.
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2.1.12 Special Provisions—

The special body of directions, provisions, or require-
ments peculiar to a project and otherwise not thorough-
ly or satisfactorily detailed or prescribed in the specifi-
cations. The requirements of these Special Provisions
shall govern the work and shall take precedence over
the specifications or plans whenever they conflict.

2.1.13 City Datum—

The plane of zero elevation used for City work, being
54.815 feet below the permanent bench mark on a stone
monument located near the northwest corner of North
Jackson and East Wells Streets.

2.1.14 Pavement—

All types of pavements except such surfacings as
crushed stone, screenings, cinders, or untreated water-
bound macadam.

2.1.15 Work—

Work shall be understood to mean the furnishing of
all labor, materials, equipment, and other incidentals
necessary for the successful completion of the project or
particular part of the project in accordance with the
requirements of the contract.

2.1.16 Engineers—

The Engineers of the Department of Public Works
assigned to the work.

2.1.17 Milwaukee Code—

The Milwaukee Code of Ordinances, being the revi-
sion and codification of the general ordinances of the
City of Milwaukee, adopted by the Common Council on
]iecember 19, 1941, and supplements and amendments
thereto.

2.1.18 Emergency or Emergencies—

Unforeseen occurrences and combinations of circum-
stances involving the public welfare or the protection of
work already done under the contract documents or
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which endanger life or property and call for immediate
action or remedy. '

2.1.19 Trade Terms—

_ Terms having a well-known technical or trade mean-
ing and generally recognized by architects, engineers,
and the trade.

2.1.20 Date of Completion of Work—

The work shall be considered as completed on the
date certified to the Commissioner by the Engineer in
Charge or other authorized representative.

2.1.21 Time Allowed for Completion—

The time allowed the Contractor to complete all work
under the contract including cleaning of the work site
will be specified in the official notice. This time will be
specified either as number or working days allowed,
number of calendar days allowed, a specified calendar
date, or a combination of these when a specific portion
of the work is to be completed by a specific date. If any
of these requirements are exceeded, Section 2.5.11 of
the Specifications shall be invoked.

2.1.22 Advertisement—

The official notice inviting bids for all proposed work
included in any one letting.

2.1.23 Award—
The acceptance of a bid by the Commissioner.
2.1.24 Calendar Days—

Every day shown on the calendar, Sundays and holi-
days included.

2.1.25 Contract Bond—

The approved form of security furnished by the Con-
tractor and Surety as a guarantee of good faith on the
part of the Contractor to execute the work in accor-
dance with and complying with all the terms and condi-
tions of the Contract Documents.
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2.1.26 Contract Change Order—

A written order by the Commissioner or the Commis-
sioner’s authorized representative covering work not
otherwise provided for, revision in or amendments to
the contract, or conditions specifically prescribed in the
specifications as requiring contract change orders. Such
document becomes a part of the contract.

2.1.27 Contract Period—

The period from the date of commencing work to the
date of completing work, both dates inclusive, as speci-
fied in the contract.

2.1.28 Inspector—

The authorized representative of the City assigned to
make a detailed inspection of any and all portions of
work or materials thereof.

2.1.29 Official Notice—

The advertisement for proposals for all work or mate-
rials on which bids are required. Such advertisement
will indicate with reasonable accuracy the location and
character of the work to be done or materials to be fur-
:lisshed and the time and place of submitting the propos-

2.1.30 Notice to Proceed—

A written notice to the Contractor by the Commis-
sioner or the Commissioner’s authorized representative
of the time within which the Contractor shall begin the
prosecution of the work.

2.1.31 Proposal—
The offer of the bidder, submitted on the prescribed
proposal form, to perform the work including the fur-

nishing of labor and materials at the prices quoted by
the bidder.

2.1.32 Proposal Form—

The approved form on which the City requires bids to
be prepared and submitted for the work.
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2.1.33 Bid Security—

The security furnished with a bid to guarantee that
the bglder will enter into the contract if the bid is ac-
cepted.

2.1.34 Schedule of Fixed Prices—
The fixed prices as listed in the Contract Documents.

2.1.35 Working Day—

A working day shall be any calendar day where, in the
opinion of the Commissioner or his duly authorized rep-
resentative, it is possible for the Contractor to start and
continue work, except that unless the Contractor ac-
tually starts and continues work on days of inclement
weather, Saturdays, Sundays, and nationally-recognized
legal holidays, such days shall not be considered as
working days.

CHAPTER 2.2.0 EMPLOYMENT OF LABOR

2.2.1 Hours of Labor and Overtime Pay—

In accordance with Section 2-280, Milwaukee Code:
The service of all laborers and mechanics who are now
or may hereafter be employed by any Contractor or
subcontractor of the City of Milwaukee upon any of the
public works of this City is hereby limited to days other
than Saturdays, Sundays, and legal holidays and re-
stricted to 40 hours per week of which no more than
eight hours shall occur in any one calendar day; and
except as the Commissioner may approve to conform
with occupational practices or as specifications may
require, it shall be unlawful for any officer of the City
government or any such Contractor or subcontractor,
whose duty it shall be to employ, direct, or control the
services of such laborers or mechanics, to require or
permit any such laborer or mechanic to work Saturdays,
Sundays, and legal holidays or more than 40 hours per
week and eight hours in any calendar day, except in
cases where, in the opinion of the Commissioner, an
emergency exists. In such instances where overtime
work has been permitted and laborers or mechanics are
required to work more than eight hours per day or 40
hours per week or at times other than the normal work
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day or work week, they shall be paid by the Contractor
in accordance with the prevailing overtime wage rates.
When, and only when, an emergency has been declared
to exist and the Commissioner, after the signing of a
contract, has ordered in writing that work on a project
be carried on in excess of eight hours per day or 40
hours per week, it shall be the duty of the City to reim-
burse the Contractor over and above the price agreed
upon for the performance of such work in the amount of
the premium paid for overtime work or work performed
at times other than the normal work day or work week
in accordance with the prevailing overtime wage rates
plus any premium paid for necessary materials because
of delivery during times other than the normal work day
or work week. :

2.2.2 Minimum Wage Rate—

In accord with Section 2-282, Milwaukee Code, and
Res. No. 68-1317, building and construction industry
trade workers employed upon public works contracts by
any Contractor or subcontractor shall be paid no less
than the wage rates and fringe benefits approved by the
Common Council for their respective trades or occupa-
tions. Such wage rates shall g: incorporated into the
contract.

2.2.3 Unclassified Employees—

In case it becomes necessary for the Contractor or any
subcontractor to employ on the work covered by the
contract documents any person in a trade or occupation
(except executive, supervisory, administrative, clerical,
or other nonmanual workers) for whom no minimum
wage rate is herein specified, the Contractor shall imme-
diately notify the Commissioner who shall promptly
thereafter furnish the Contractor with the minimum
wage rate for such person.

2.2.4 Minimum Wage — Time Reports—

The Contractor hereby agrees to make a sworn report
or affidavit within ten days following the Contractor’s
completion of a contract or every three months, which-
ever occurs first and shall procure and submit a like
sworn report or affidavit from every subcontractor em-
ployed in the work to the Commissioner of every em-
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ployee employed on or under this contract or subcon-
tract and shall include, for the specified period but not
be limited to, the employee’s name, address, type of
work performed, total hours worked, hourly rate, gross
earnings, and employer’s contribution to vacation, wel-
fare, and pension trust funds. Said reports of Contrac-
tor or subcontractor shall include a statement that each
and every employee has been paid in full the amount
prescribed by the Common Council and that there has
not been, nor is to be, any rebate or refund of any part
of said wages by employee to employer.

The Commissioner or other officers are hereby or-
dered not to pass any estimate for payment on any con-
tract in which the Contractor or subcontractor has
failed to comply with all the provisions of the foregoing
sections, and no estimate shall be so passed for payment
until the Commissioner is satisfied that the provisions
of tl}lne foregoing specifications have been fully complied
with.

2.2.5 Provision of Wisconsin Statutes and Administra-
tive Code Pertaining to Municipal Wage Rates—

Pursuant to Section 66.293, Wisconsin Statutes and
Section Ind 90.13 and 90.14 of the Wisconsin Adminis-
trative Code, each Contractor and subcontractor is sub-
ject to the following requirements.

Each Contractor, subcontractor, or agent thereof par-
ticipating in a project shall keep full and accurate
records clearly indicating the name and trade or occu-
pation of every laborer, worker, or mechanic employed
in connection with the project and an accurate record of
the number of hours worked by each employee and the
actual wages paid therefore.

Upon completion of the project and prior to final
payment therefore, each Contractor shall file with the
municipality an affidavit stating compliance with the
provisions and requirements of the Wisconsin Statutes
and Administrative Code and that said contractor has
received evidence of compliance from each subcontrac-
tor. No municipality may authorize final payment until
such an affidavit is filed in proper form and order.

Upon completion of the subcontractor’s portion of the
work and prior to final payment, each subcontractor
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shall file with the Contractor an affidavit stating that
said subcontractor has fully complied with the provi-
sions and requirements of Section 66.293 (3) Wisconsin
Staﬁ:;ieg (;md the Wisconsin Administrative Code Chap-
ter A

In accordance with Section 66.293 (3) (h), each Con-
tractor shall file with the City copies of the subcontrac-
tor’s affidavit prescribed under Ind 90.13 Wisconsin
Administrative Code.

2.2.6 Enforcement of “Hours and Wages”” Provisions—

Section 2-289, Milwaukee Code, provides that any
person, firm, or corporation violating the provisions of
either the “Hours of Labor and Overtime Pay,” Section
2-280, Milwaukee Code, or the “Minimum Wage Rate,”
Section 2-282 and 2-287, Milwaukee Code, will, upon
conviction, be punished by a fine not to exceed 25 dol-
lars and in dafult of payment thereof by imprisonment
in the Milwaukee County House of Correction for a pe-
riod not to exceed 90 days. The employment of each
person contrary to the provisions of said sections will be
deemed a separate violation of the provisions thereof for
each day so employed.

Attention is called to Section 66.293, Wisconsin Stat-
utes, 1951, which provides that a Contractor who vio-
lates the provision of this law, to-wit, fails to comply
with the municipal wage scale set forth in the contract
may be fined not to exceed $500 for each offense. The
failure to pay the required wage to an employee for only
one week or part thereof constitutes a separate offense.

2.2.7 Wage and Hours Limitation—

The provisions of Section 2-280 to 2-289, both inclu-
sive, of the Milwaukee Code, shall apply, and the Con-
tractor or any subcontractor is not to pay less than the
minimum wage scale adopted by the Common Council
of the City of Milwaukee pursuant to said Provisions.

2.2.8 Days of Work and Shift Regulations—
No work shall be performed under the contract on
Saturdays, Sundays, or legal holidays, except in cases of

emergency, and then only with the approval of the
Commissioner.
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The Commissioner reserves the right to name the
number of shifts per day, the hours per shift, and the
starting time of each shift.

2.2.9 Wage and Hours Disputes—

Whenever a dispute arises between the Contractor or
Surety and the City as to the determination whether
there is compliance with the provisions of the contract
documents as to the hours of labor, wages, character,
and classification of workers employed, the determina-
tion of the Commissioner shall be final, and in case of
violations of said provisions, the Commissioner may
declare the contract in default and order the Surety to
perform or relet upon advertisement, the remaining
portion of the contract as provided by Section 66.29 (8),
Wisconsin Statutes, 1943.

2.2.10 Disqualification of Contractor—

As provided by Section 2-288, Milwaukee Code,
whenever any Contractor or subcontractor engaged in
any public work of the City has been found by the
Commissioner, officer, or employee of the City or by a
court of competent jurisdiction to have infringed any of
the provisions of the minimum wage ordinance or any
ordinance or any resolution or sc:fe of wages adopted
pursuant thereto, in that event any such contractor or
subcontractor shall not be deemed to be a competent
and reliable bidder in the sense of Section 7.14 of the
Milwaukee City Charter, 1977 compilation, and such
Contractor or subcontractor shall not be allowed to
compete in securing future contracts with the City by
such individual, or partner, or agent, or by any corpora-
tion of which such individual is a member, for a period
of one year. A second violation by such individual, or
partner, or agent, or by any corporation of which such
individual is a member, shall disqualify such individual,
or such partner, agent, or corporation from competing
or doing any future City work for a period of two years.

2.2.11 Lien Law—

All provisions of Chapter 261, Laws of Wisconsin,
1882, entitled “An act to amend Chapter 332 of the laws
of 1878, entitled ‘An act to protect laborers and material
men in the City of Milwaukee’ ” and all, if any, subse-
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%uent amendments thereto, shall be binding upon the
ontractor.

2.2.12 Discrimination in Employment—

In accord with Section 109-15, Milwaukee Code and
federal guidelines, it shall be unlawful for any private
employer performing work within the City involving
any public works of the City to willfully refuse to em-
ploy or to discharge any person otherwise qualified be-
cause of race, color, religion, sex, sexual orientation, age,
handicap, national origin, physical condition, develop-
mental disability, or ancestry; to discriminate for the
same reason in regard to tenure, terms, or conditions of
employment; to deny promotion or increase in compen-
sation solely for these reasons; to publish offer of em-
ployment based on such discrimination; to adopt or
enforce any rule or employment policy which discrimi-
nates between employees on account of race, color, reli-
gion, sex, sexual orientation, age, handicap, national
origin, physical condition, developmental disability, or
ancestry; to seek such information as to any employee
as a condition of employment; to penalize any employee
or discriminate in the selection of personnel for train-
ing, solely on the basis of race, color, sex, sexual orienta-
tion, age, handicap, national origin, physical condition,
developmental disability, religion, or ancestry.

The Contractor shall include or cause to be included
in each subcontract covering any of the work covered by
this contract a provision similar to the above paragraph,
together with a clause requiring such insertion in fur-
ther subcontracts that may in turn be made.

CHAPTER 2.3.0 NECESSARY NOTICES AND
PERMITS ’

2.3.1 Notice to Proceed with Work—

The Commissioner shall notify the Contractor of the
date to commence work covered by the contract. Upon
receipt of such notice the Contractor shall comply with
zfa_ll notice requirements set forth below and in the speci-

ications. :
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:2.3.2 Notice to Fire, Police, and Sheriff —

The Contractor shall give notice in writing to the
Chief Engineer of the Fire Department and to the Chief
of Police of the City of Milwaukee and to the Sheriff of
Milwaukee County at least three days before blocking
off any street.

2.3.3 Notice to Utilities, City Bureaus and Governmental
Units—

The Contractor shall notify all utilities, City bureaus,
and governmental units whose property may be affected
by the Contractor’s operations at least three days before
breaking ground. The Contractor shall not interfere
with said property until the expiration of the time spec-
ified in said notice and then only by permission of the
Commissioner nor shall the Contractor hinder or inter-
fere with any person in the protection of such work or
with the operation of buses at any time except with the
permission of the Commissioner.

2.3.4 Notice to Railroads—

The Contractor shall send by registered mail a notice
to the district or division engineer or persons in charge
of the operations of trains for any railroad at least ten
days prior to doing any work in the right-of-way or any
track zone. Such Contractor shall ascertain the schedule
of all trains and shall comply with all rules and regula-
tions requested by the railroad company.

2.3.5 Notice for State Arterial Highways—

Whenever the work will obstruct or in any other way
affect through vehicular traffic on State arterial high-
ways, the Contractor shall give notice at least three days
in advance thereof to the State of Wisconsin, Depart-
ment of Transportation, Division of Highways, and the
Traffic Division of the Bureau of Traffic Engineering
and Electrical Services of the City.

2.3.6 Notice to Support Buildings—

Whenever the work endangers the support or involves
the undercutting of any building or other structure
along the site of work, the Contractor shall send by reg-
istered mail, return receipt requested, a written notice
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to the owner or the owner’s agent to support such build-
ing or structure, and following the service of the notice,
the Contractor shall allow a reasonable length of time
for the placing of the necessary support. Such notice
shall be in accordance with applicable law.

2.3.7 Notice of Work Suspension—

In case the work is stopped and is to remain stopped
for any considerable length of time, the Contractor shall
romptly notify the Commissioner. At least three days
fore the work is to be resumed, the Contractor shall
again notify the Commissioner.

2.3.8 Permits and Licenses—

The Contractor shall procure all necessary permits
and licenses, pay all charges and fees, and give all no-
tices necessary and incident to the due and lawful pros-
ecution of the work. .

2.3.9 Permit for Parks and Parkways—

The Contractor shall obtain a permit from the local
park authority for construction work to be done within
the limits of parks or parkways.

2.3.10 Permit for Storage of Materials —

When the Contractor finds it necessary to store mate-
rials on a street which is open to traffic, such Contractor
shall obtain a permit from the Department of Public
Works to store such materials at the designated loca-

tion.
2.3.11 Water Permit—

The Contractor shall obtain a permit from the Mil-
waukee Water Works for the use of City water. This
does not apply to contracts for laying water mains.

2.3.12 Permit for Excavation—
Before starting excavation in any street, roadway, or

other public way, the Contractor must obtain a permit
from the Department of Public Works.
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2.3.13 Permit for Street Closings—

When it is necessary to close any street to traffic, the
Contractor shall obtain a permit from the Department
of Public Works.

2.3.14 Permit for Blasting—

Before doing any blasting the Contractor shall, with
the approval of the Commissioner, obtain a permit from
the Building Inspector. The Commissioner reserves the
right to order the discontinuance of blasting operations
at any time.

2.3.15 Copies of Notices and Permits—

Copies of all written notices and permits shall be
submitted to the Commissioner or the Commissioner’s
representative prior to the commencement of construc-
tion.

CHAPTER 2.4.0 CONTROL OF WORK AND
MATERIALS -

2.4.1 Plans and Specifications to be Available—

The Contractor shall keep a legible copy of the plans,
if any, and specifications at the site of the work.

2.4.2 Contractor’s Representative—

The Contractor shall either give personal superin-
tendence to the work and be present, or shall have at
the site of the work at all times while work is in progress
a representative having authority both to receive orders
from the Commissioner and to act for the Contractor.
Such representative must be thoroughly familiar with
the work and be acceptable to the“éommissioner and
must be capable of reading and understanding the plans
and specifications and capable of directing the work as
called for by the contract documents.

2.4.3 Authority and Duties of Inspectors—

Inspectors employed by the City shall be authorized
to inspect all work done and all material furnished.
Such inspection may extend to all or any part of the
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work and to the preparation, fabrication, or manufac-
ture of the materials to be used. The Inspector is not
authorized to revoke, alter, or waive any requirements
of the specifications, nor is the Inspector authorized to
approve or accept any portion of the completed project.
The Inspector shall call the attention of the Contractor
to any failure of the work or materials to conform to the
specifications and contract and shall have the authority
to reject materials. Any dispute between the Inspector
and Contractor shall be referred to the Commissioner.
Any advice which the Inspector may give the Contractor
shall in no way be construed as binding the Commis-
sioner or the Commissioner’s representative in any way
or releasing the Contractor from fulfilling any of the
terms of the contract.

2.4.4 Performance of Work —

All work to be performed must be in accordance with
the contract documents and subject to the supervision,
approval, and acceptance of the Commissioner.

2.4.5 Materials, Labor, Equipment, Ete. —

All construction materials to be used on the work, all
materials to be incorporated into the work, and all la-
bor, equipment, plant, tools, appliances, or methods to
be used on the work shall be subject to the inspection
and approval or rejection of the Commissioner.

It is understood that, except as otherwise specifically
stated in the contract documents, the Contractor shail
provide and pay for all materials, labor, tools, equip-
ment, water, light, power, transportation, superintend-
ence, temporary construction of every nature, and all
other service and facilities of every nature whatsoever
necessary to execute, complete, and deliver the work
within the specified time.

2.4.6 Decisions of the Commissioner —

All work shall be done in compliance with the con-
tract documents. The Commissioner shall decide all
questions which shall arise as to the quality and accept-
ability of materials furnished, work performed, manner
of performance, extensions of time, rate of progress of
the work, interpretation of the plans and specifications,
acceptable fulfillment of the contract, compensation,
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disputes, and mutual rights between Contractors under
the Specifications. All questions as to the meaning of
the contract documents and all questions as to the in-
terpretation of any orders or directives which may have
been issued in connection with the work shall be decid-
ed by the Commissioner whose decision shall be consid-
ered final and conclusive between the parties hereto and
binding upon them.

2.4.7 Order of Work—

The place of commencement, the sequence of opera-
tions, and the prosecution of the work may be deter-
mined by the Commissioner as he shall deem fit to best
serve the needs and the convenience of the public and
for the proper and timely completion of the contract.

2.4.8 Regulations of Tools, Equipment, and Plant
Usage —

The Commissioner reserves the right to regulate the
time of usage or to prohibit the use of any type or kind
of tools, equipment, and plant which may cause objec-
tionable smoke, noises, odors, or damage to property.

2.4.9 Steam-Powered Equipment—

The Commissioner reserves the right to prohibit the
use of any or all steam-powered equipment when such
usage would cause objectionable noises or damage to
property or to overhanging trees. When the use of
steam-powered equipment is permitted, such equip-
ment must be provided with a hood which shall be
placed over the stack, when necessary, to prevent the
escape of dangerous sparks, to diffuse the hot gases, and
to serve as a protection to overhead tree branches.

2.4.10 Gas-Powered Equipment—

The Commissioner reserves the right to prohibit the
stationary use of gas- or diesel-powered plant equip-
ment when such usage would cause objectionable noises,
odors, or damage to property or trees.

2.4.11 Electrically-Powered Plant—

Where conditions are such that, in the opinion of the
Commissioner, an electrically-powered plant should be
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used, the Commissioner shall have the right to order the
Contractor to furnish an adequate plant powered by
electric service.

2.4.12 Location and Type of Plant—

The location and type of any plant, at the site of the
work, including buildings, machinery, equipment, and
tools, is subject to the approval of the Commissioner. If
these are furnished, placed, or used without approval,
the Commissioner may require the removal and substi.
tution of any or all parts of the plant, including build-
ings, machinery, equipment, and tools, to a location and
of a type acceptable to the Commissioner.

2.4.13 Right to Inspect and Test Materials—

All materials to be used in the work are subject to the
inspection, testing, and approval of the Commissioner
or the Commissioner’s authorized representatives at the
place of manufacture, the site of the work, or other loca-
tion, and before use, or before, during, or after the in-
corporation of such materials into the work. The Con-
tractor shall, at all times, afford the necessary facilities
for the Commissioner and the Commissioner’s repre-
sentatives to examine or sample all materials and to
inspect the work, plant, equipment, and tools in order
to determine whether the materials, operations, work-
manship, methods, and finished work comply with the
requirements of the contract documents.

2.4.14 Inspection—

All materials and each part or detail of the work shall
be subject at all times to inspection by the Commission-
er or the Commissioner’s authorized representatives,
and the Contractor shall be held strictly to the true in-
tent of the specifications in regard to quality of materi-
als, workmanship, and the diligent execution of the con-
tract. Such inspection may include mill, plant, or shop
inspection, and any material furnished under these
specifications is subject to such inspection. The Com-
missioner or the Commissioner’s representatives shall
be allowed access to all parts of the work and shall be
furnished with such information and assistance by the
Contractor as is determined by the Commissioner or the
Commissioner’s representative to make a complete and
detailed inspection.
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The Contractor shall, if the Commissioner requests,
remove or uncover such portion of the finished work as
the Commissioner may direct before the final accep-
tance. After the examination, the Contractor shall re-
store said portion of the work to the standard required
by the specifications. If the work thus exposed or exam-
ined proves acceptable, the expense of uncovering or
removing and replacing the parts removed shall be paid
for as extra work but, if the work so exposed or exam-
ined is unacceptable, the expense of the uncovering or
removing and replacing in accordance with the specifi-
cations shall be borne by the Contractor.

Failure or negligence on the part of the Commissioner
to condemn or reject substandard or inferior work or
materials shall not be construed to imply an acceptance
of such work or materials, if it becomes evident at any
time prior to the final acceptance of the work by the
City. Neither shall it be construed as barring the City at
any subsequent time from the recovery of damages or of
such a sum of money as may be needed to build anew all
portions of the substandard or inferior work or replace-
ment or improper materials wherever found.

Any portion of the work or any material incorporated
into the work, which may have become damaged during
the progress of the work, shall be removed and replaced
at the expense of the Contractor prior to final inspec-
tion and acceptance of the work.

2.4.15 Source of Supply—

The Commissioner reserves the right to prohibit the
use of materials from any source when such material is
known to the Commissioner to be inferior and from any
plant when its mode of operation is known to the Com-
missioner to be such as to make improbable the supply-
ing of reasonably uniform material.

2.4.16 Or Equal Clause—

Whenever a material, article, or piece of equipment is
identified on the plans or in the specifications by refer-
ence to manufacturers or vendors names, trade names,
catalogue numbers, etc., it is intended merely to estab-
lish a standard, and any material, article, or equipment
of other manufacturers and vendors which will perform
adequately the duties imposed by the general design
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shall be considered equally acceptable provided the
material, article, or equipment so proposed is, in the
opinion of the Commissioner, of equal substance and
function. It shall not be purchased or installed by the
Slontractor without the Commissioner’s written approv-

2.4.17 Continuous Work—

The Contractor shall execute the work only in the
presence of the Commissioner or the Commissioner’s
representative during the working hours of the day un-
less, at the Contractor’s own volition upon due notice to
the Commissioner and with the Commissioner’s approv-
al, the Contractor desires to prosecute the work contin-
uously or at night. In all cases, the Contractor shall pro-
vide such facilities for carrying on night work as the
Commissioner directs. No claims shall be allowed for
extra payment on account of night or continuous work
nor for damages or detriment to the quality of work
which may be incurred by the Contractor in being per-
mitted to carry on work during such time, it being un-
derstood that full compensation for night or continuous
work and all expenses incident thereto are included in
the prices for the various items in the contract.

2.4.18 Progress of the Work—

The Contractor shall proceed with diligence to do the
work and shall work continuously without delay. The
Contractor shall not suspend operations at his discre-
tion for whatever purpose without City of Milwaukee
approval. It is the intent under this Section of the Gen-
eral Specifications that the work proceed continuously
and expeditiously to completion irrespective of time al-
lowed for completion of the work. Should the Contrac-
tor fail to prosecute the work continuously and expedi-
tiously, the Commissioner may invoke the provision of
Section 7.14(2) of the Milwaukee City Charter with a
recommendation to the Common Council that the Con-
tractor is not deemed to be a competent and reliable
bidder and be disbarred from bidding for a period of
time. If interruption of the work occurs during the term
of contract which is beyond the control of the Contrac-
tor, i.e., strikes, governmental regulations, severe short-
age of building materials, fires, or floods which are en-
tirely beyond the control of the Contractor, the Con-
tractor shall within such time as the Commissioner
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deems reasonable present written notice of such condi-
tions to the Commissioner with a request for interrup-
tion of the work or an extension of the time for the
completion of the entire contract. If said delays are ap-
proved by the Commissioner, such delays will entitle
the Contractor to an extension of time as provided here-
in, but the Contractor shall not be entitled to damages
or additional payment due to these delays. Whenever
the Commissioner shall have taken action for the rea-
sons described above to change the term of the contract
described in this agreement, it is incumbent upon the
Contractor to notify the Surety of such change.

Should the Contractor fail to maintain the rate of
progress required to complete the work within the con-
tract time specified, the Commissioner may require that
additional workers or equipment be placed on the work
or a reorganization of plant layout be effected in order
that the work be brought up to schedule and main-
tained there. Should the Contractor fail to comply
therewith, the Commissioner may proceed under the
provisions of Subsection 2.4.19 of these Specifications.

In the event work is prosecuted during adverse
weather conditions, the Contractor will be required to
exercise precautions necessary to produce satisfactory
work and shall protect the finished work from the ele-
ments. It is agreed and understood that the cost thereof
has been included in the unit prices bid for the various
items of work in the contract and that no extra compen-
sation be allowed therefore.

2.4.19 Default and Completion of Work—

The Commissioner has the right, in case of the im-
proper or imperfect performance of the work, to sus-
pend the work at any time and to order the entire recon-
struction of the same or to relet the same to some other
competent party. The Commissioner has the right, in
case the work shall not be prosecuted with such dili-
gence and with such number of employees to insure its
completion within the time limited by the contract doc-
uments, to suspend such work and relet the same to
some other competent party or employ personnel and
secure material for the completion of the same and
charge the costs thereof to the Contractor.

When the Contractor or Surety, both if locally availa-
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ble, are notified that the Commissioner has elected to
suspend the work, the Contractor shall cease to have the
right to occupancy of the work site, and the Commis-
sioner shall have the right to forthwith take possession
of any materials, tools, equipment, or plant delivered
thereon for work under the contract.

The Surety shall have the right to complete the con-
tract, but in the event that performance has not been
commenced within ten days from the date of the notice
of suspension, the Commissioner has the right to con-
tinue in the possession of and utilize, for the completion
of the contract, any and all materials, tools, equipment,
and plant which the Contractor has had delivered upon
the site of the work and to prosecute the work to com-
pletion either by force account or by contract.

Expenditures made by the Commissioner in complet-
ing the work under the contract and in payment of valid
claims arising under the terms of the contract shall be
deducted from monies due or which would have become
due to the Contractor upon completion of the contract.
No claims for “extras” arising from the Commissioner’s
actions in completing the work will be entertained. The
Contractor and Surety shall be liable and shall reim-
burse the City for any costs in excess of the contract
amount, required to complete the work.

2.4.20 Assumption of Control of Work Not a Waiver —

Neither the acceptance of any work by the Commis-
sioner nor any order, measurement, or certificate by the
Commissioner for payment of money nor any payment
for nor acceptance of the whole or any part of the work
by the Commissioner, nor any extension of time except
for causes beyond the control of the Contractor as set
forth above nor any possession taken by the City or its
employees shall operate as a waiver of any portion of
this contract or of any power herein reserved to the City
or any right to damages herein provided nor shall any
waiver of any breach of this contract be held to be a
waiver of any other or subsequent breach.

2.4.21 Workmanship—
All workmanship shall conform to the best standard

practice. Unless otherwise specified, the specifications
of recognized association of manufacturers and contrac-
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tors or industrial manufacturers shall be used as guides
for the standards of workmanship.

All exposed items of work shall present a neat work-
manshiplike appearance and shall be as true to shape
and alignment as is possible to obtain with measuring or
leveling instruments generally used in the respective
types of work. Items of work shall be sound and fully
protected against damage and premature deterioration.
It is specifically understood that in all questions of
quality and acceptability of workmanship, the Contrac-
tor agrees to abide by the decisions of the Commission-
er.

The Contractor shall furnish all labor, materials, nec-
essary tools, equipment, and accessories that are neces-
sary for integrating all portions of the work included in
the contract to fulfill the true purpose and intent of the
contract.

2.4.22 Partial Acceptance—

When requested by the Contractor and upon specific
approval of the Commissioner prior to final inspection
and acceptance, the Contractor may be relieved of
maintenance of sections of the work which have been
completed. Such partial acceptance and assumption of
the maintenance by the City shall be covered by a writ-
ten notice from the Commissioner to the Contractor,
and such notice shall definitely designate the sections of
the work on which the Contractor is to be relieved of
maintenance and shall also set forth the date upon
which such notice will be effective. The assumption of
maintenance by the City, however, shall not relieve the
Contractor of any responsibility for defective workman-
ship or materials or for damages caused by the Contrac-
tor’s own operations.

Such action shall not be construed to be a final in-
spection or acceptance of any part of the work nor waiv-
er of any legal rights.

2.4.23 Final Acceptance—

The Commissioner shall make an inspection of the
work included in the contract as soon as practical after
notification by the Contractor and confirmation by the
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Inspector that such work has, in their opinion, been
completed and final cleanup performed.

Should the inspection disclose any work in whole or
in part as being unsatisfactory, the Commissioner shall
give the Contractor the necessary instructions for cor-
rection of the same, and the Contractor shall immedi-
ately comply with and execute such instructions. Upon
correction of the work, another inspection will be made
which shall constitute the final inspection provided the
work has been satisfactorily completed.

All work included in the contract shall be considered
accepted on the date certified to the Commissioner as
completed by the Engineer in Charge or other author-
ized representative.

2.4.24 Employee Qualifications—

The Contractor shall employ only such foremen,
mechanics, laborers, or other employees as are physical-
ly fit, competent, experienced, and qualified to handle
each class of work on which they are employed. Any
person previously discharged by order of the Commis-
sioner from work on any City contract shall not be per-
mitted to work on this contract without first obtaining
written permission from the Commissioner.

2.4.25 Employees to be Discharged for Cause —

When any employee willfully, negligently, or igno-
rantly fails to perform any of the duties or assignments
or is disobedient or abusive and disrespectful to a fellow
employee or to the Commissioner or the Commissioner’s
representative, such employee shall, upon written order
from the Commissioner to the Contractor, be dis-
charged from the work.

2.4.26 Blasting—

In all blasting operations, the Contractor shall abide
by all provisions of Section 32-26, Milwaukee Code of
Ordinances.

2.4.27 Right of Entry—
The Commissioner reserves the right of entry to any

portion of the site of the work. Such right of entry shall
also be available to the City forces, utilities, or contrac-
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tors for the purpose of constructing collateral work or
making emergency repairs. The Contractor shall not be
entitled to any damages for delays or hindrances result-
ing from such work.

2.4.28 Guarantee—

Contractor guarantees the work performed under this
contract for the period set forth in the technical specifi-
cations.

CHAPTER 2.5.0 SCOPE OF WORK AND
SPECIFIC INSTRUCTIONS

2.5.1 Intent of Contract Documents—

The true intent of the contract documents is to pro-
vide for the construction, execution, and completion in
every detail of a complete work or improvement which
the Contractor undertakes to do in full compliance with
the contract documents and in accordance with recog-
nized engineering and construction principles. The Con-
tractor shall perform all items of work covered and stip-
ulated in the proposal and perform altered and extra
work, all in accordance with the lines, grades, typical
sections, and dimensions given and shall furnish, unless
otherwise provided in the contract documents, all mate-
rial, implements, machinery, equipment, tools, supplies,
transportation, electric power and labor necessary to
the prosecution and completion of the work.

2.5.2 Location of Underground Structures —

It is the responsibility of the Contractor to become
acquainted with the location of all underground struc-
tures which may be encountered or which may be af-
fected by work under the contract.

The locations of any underground structures fur-
nished, shown on the plans, or given on the site are
based upon the available records but are not guaranteed
to be complete or correct and are given only to assist the
Contractor in making a determination of the location of
all underground structures.
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2.5.3 Harmonious Relations—

The Contractor shall work in harmony with other
contractors or with utility or City forces engaged in col-
lateral work. The Contractor’s operations shall be ar-
ranged to prevent interference or damage to the work of
others. In case of dispute the decision of the Commis-
sii)ner shall be final and binding upon the parties affect-
ed.

2.5.4 Cleaning of Work Site—

The Contractor shall at all times keep the site of the
work, including streets, alleys, and all private or public
property involved in or adjacent to the work free from
any rubbish, surplus, or waste materials that have been
deposited by the employees or which have accumulated
as a result of the work.

The Contractor shall remove all surplus materials,
tools, equipment, or plant, leaving the site of the work
and all portions of the finished work clean, unobstruct-
ed, and ready for use before the work will be considered
completed. The Commissioner may have removed from
the site of the work all rubbish, surplus, or waste mate-
rials which the Contractor has neglected or refused to
remove and deduct the costs of such removal from any
monies due the Contractor.

2.5.5 Items Not Listed in “Estimate of Quantities” —

Sundry items which are incident to or required in the
construction of the work but are not included as items
in the estimate of quantities shall be considered an inte-
gral part of the contract, and all labor, materials, etc.,
required for such items shall be furnished by the Con-
ic)l:z(aictor and the cost of same included in the unit prices

id.

2.5.6 Omissions, Discrepancies, and Corrections—

It is the intent of the contract documents that all per-
formance under the contract be in accordance with the
best practice. The Contractor shall carefully check the
plans both before commencing and throughout the
work. The Contractor shall immediately call the Com-
missioner’s attention to any errors, omissions, or dis-
crepancies that the Contractor may discover in the
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plans® before proceeding with the work affected. The
Commissioner reserves the right to make such correc-
tions as deemed necessary for the fulfillment of the true
intent of the contract documents.

2.5.7 Work to be Done at Contractor’s Risk—

All work to be done under the contract documents
from the commencement until the final acceptance of
such work shall be done entirely at the Contractor’s
risk. No partial payment for, or partial acceptance of,
anyhpe_lr};{ of the work shall absolve the Contractor from
such risk.

2.5.8 Guarantee—

The Contractor shall be liable for the acceptable con-
dition of all work under the contract, both during con-
struction and throughout any guarantee period. The
guarantee period, if any, shall commence on the Date of
Completion. If, within said guarantee, repairs, or
changes are required in connection with the work,
which, in the opinion of the Commissioner, is rendered
necessary as a result of the use of materials, equipment,
or workmanship which are inferior, defective, or not in
accordance with the terms of the contract, the Contrac-
tor shall promptly, upon receipt of the notice from the
Commissioner and without expense to the City, install
the work to a satisfactory condition, correct all defects,
make good all damage to the structure, site, or contents
thereof, which damage, in the opinion of the Commis-
sioner, results from the use of such inferior or defective
materials, equipment, or workmanship.

2.5.9 Breakdown for Partial Estimates—

Whenever the Commissioner sanctions partial pay-
ments for work completed during any specified period,
the Contractor upon request by the Commissioner shall
furnish a breakdown of the actual quantities and unit
prices used in preparing unit bid price for each item in
the Proposal. The breakdown must be balanced and not
contain prices which are proportionately higher for
work to be completed first than for work to be complet-
ed later. The Commissioner reserves the right to order
such changes as may, in the Commissioner’s opinion, be
necessary to balance such breakdown.
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2.5.10 Time for Completion — Essence of Contract—

The parties hereto specifically understand and agree
that the time specified for completion is of the essence
of this contract, and the Contractor shall not be entitled
to claim performance of this agreement unless the work
is satisfactorily completed in every respect within the
time agreed to by the parties in this agreement.

2.5.11 Contractor to be Charged for Inspection After
Time Allowed for Completion has Expired —

The Contractor shall be charged for inspection pro-
vided by the City or by an agent for the City for each
and every day inspection is required on all construction
projects after the time allowed for completion has ex-
pired. This per diem rate for inspection, when provided
by the City, shall include the cost of inspection, con-
struction supervision, clerical, and administrative costs,
traffic engineering, vacations, pensions, holidays, over-
time, and other similar overhead charges. This charge
for inspection will be deducted from monies due the
Contractor at the completion of the contract. The
amount of the per diem charge shall be set forth in the
Bureau of Specifications.

An inspector shall be assigned to the project upon
notice from the Commissioner to the Contractor to start
work. If more than one crew is utilized by the Contrac-
tor, as many additional inspectors will be assigned to
the work as the Commissioner deems necessary. An ad-
ditional charge per day after the time allowed for com-
pletion shall be made for each such additional inspector.
Inspection will be continuous until, in the judgment of
the Commissioner, the work is complete. This period of
time will include all construction operations, including
cleaning of work site. If for any reason a Contractor
wishes to suspend operations, a request for permission
to do so shall be made in writing to the Commissioner.
Such permission will only be granted for conditions
beyond the control of the Contractor such as strikes,
governmental regulations, severe shortage of building
materials, fires, floods, or for other reasons authorized
by the Commissioner.

When the official notice requires completion of the
contract by a specific calendar date or a specified num-
ber of calendar days from date of order to proceed, all
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work including cleanup of the work site must be com-
plete by that date. However, upon written request from
the Contractor, an extension of time may be granted by
the Commissioner due to conditions beyond control of
the Contractor such as strikes, governmental regula-
tions, severe shortage of building material, fires, floods,
or for other reasons authorized by the Commissioner.

When a portion of the contract is required to be com-
pleted by a specific calendar date or within a specified
number of calendar days, the per diem charge for in-
spection will be assessed for each work day beyond that
date until the required portion is complete unless an
extension of time has been granted.

The decision of the Commissioner shall be considered
final in all matters pertaining to the necessity for in-
spection, the number of inspectors, and the granting of
time extension.

2.5.12 Substitution of Materials—

The Contractor may submit plans and specifications
for a type of material other than those covered by the
contract documents, provided they conform to require-
ments of the contract documents covering the particular
type of material for which a substitute is proposed. In
all cases, however, the plans and specifications for the
proposed substitution must be approved by the Com-
missioner in writing. :

In the event of such substitution, the Commissioner
shall require from the Contractor a credit deduction
from the contract amount equal to any saving in materi-
al cost resulting from use of the proposed substitute.

The name of the manufacturer and location of the
plant shall be furnished together with the proposal for
the use of any substitute.

CHAPTER 2.6.0 EXTRA WORK AND
CREDITS

2.6.1 Revision of Plans—

In case the Commissioner deems it advisable or neces-
.sary in the execution of the work to make any alteration

35



which will increase or diminish the quantity of labor or
material or the expense of the work, such alterations
shall not annul or vitiate the contract nor release the
Surety. The Contractor shall furnish the necessary la-
bor, material, etc., to complete the work as altered with-
in the time limit originally specified or as extended by
the Commissioner. The difference in cost of the work so
altered shall be added to or deducted from the amount
otherwise due the Contractor, as the case may be, and
shall be determined in accordance with the methods
specified in this Chapter.

2.6.2 Authority for Altered Work—

No alteration in the work under the contract shall be
made without a written order from the Commissioner.
No verbal suggestion or other of any employee of the
Department of Public Works or of any other person
shall be construed as authorizing any claims on the part
of the Contractor for extra compensation for labor,
materials, or other items pertaining to such work, or for
damages or any other expense because of the Contrac-
tor’s compliance therewith.

Verbal orders and suggestions as to the performance
of the work may be given from time to time by repre-
sentatives of the Commissioner, but when, in the opin-
ion of the Contractor, such orders or suggestions involve
extra work for which added compensation should be
received; a written order from the Commissioner au-
thorizing such work shall be requested. In the event of
any disagreement as to the amount of work involved
under any authorized order for extra work, it is specifi-
cally agreed by all parties that the decision of the Com-
missioner shall be binding and conclusive.

2.6.3 Basis of Payment or Credit for Altered Work —

The method of determining the basis of payment or
credit resulting from such altered work shall be:

(a) By the UNIT BID PRICE named in the proposal
for like items of work.

(b) By a SUPPLEMENTAL SCHEDULE OF
PRICES stated by the Contractor in the proposal
when such bids are requested and when the Unit
Bid Price is not applicable.
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(c) By the predetermined FIXED UNIT PRICE con-
tained in the “Supplemental Schedule” included
in the Contract documents when the Unit Bid
Price is not applicable or when a Supplemental
Schedule of Prices bid by the Contractor was not
required.

In the event that none of the three foregoing methods
are applicable, the Commissioner reserves the right to
employ any of the following methods:

(d) By Unit Prices submitted by the Contractor and
accepted by the Commissioner.

(e) By a Lump Sum Price submitted by the Contrac-
tor and accepted by the Commissioner

(f) By a Cost Plus 15% Basis. Cost is hereby defined
as including the actual cost of labor, foremen over
labor actually employed upon the extra work
(time of foreman if engaged upon supervising oth-
er work to be prorated), labor liability insurance,
the Contractor’s payroll taxes, if any, and materi-
als delivered upon and forming a part of the extra
work but exciuding all administration and clerical
expenses, all supervision and superintendence
above foreman, and use and upkeep of small tools,
plant and machinery and rent of storage yard.
Prevailing rental rates on special tools and equip-
ment and actual cost of special services will be
allowed the Contractor without the above speci-
fied 15% added thereto.

2.6.4 Claims for “Cost Plus”® Extra Work—

Claims for such extra work shall not be considered
unless the Contractor presents to the Commissioner’s
representative on the work an itemized statement in
duplicate of the hours of labor, quantities of materials,
etc., upon which payment is to be based. The Commis-
sioner’s representative shall verify such amounts and
shall retain the original for the Commissioner and re-
turn the duplicate copy to the Contractor. The verifica-
tion of such items by the Commissioner’s representative
shall not in itself be construed as authorization or ac-
ceptance of such claims. No claims will be considered
until the original bills, receipts, or vouchers have been
furnished to the Commissioner by the Contractor.
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2.6.5 Time Limit for Filing Claims for Extra Work—

Claims for extra work shall be filed at such intervals
as directed by the Commissioner or as designated in the
contract documents but in all cases not later than five
days after the Date of Completion.

CHAPTER 2.7.0 PROTECTION OF WORK

2.7.1 Protection of Work—

During performance and up to completion date of
work, the Contractor shall be under an absolute obliga-
tion to protect finished and unfinished work against any
damage, loss, or injury, and in the event of such damage,
loss or injury, the Contractor shall promptly replace or
repair such work, whichever the Commissioner shall
determine to be preferable. The performance of any
work by City forces, when done in conjunction with
work under the contract, shall not relieve the Contrac-
tor from full responsibility and liability.

2.7.2 Street Barricades, Signs, and Warning Devices—

The Contractor shall be responsible for the erection
and maintenance of all barricades, lights, and signs nec-
essary for public safety and convenience in accordance
with the specifications entitled “Minimum Require-
ments for Warning Devices to be Used for Work Per-
formed in the Public Ways.” In general, all hazards
within the limits or the work or on detour around the
work must be marked with well-painted, well-main-
tained barricades, reflectors, electric lights, flashers,
and warning and directional signs in sufficient quantity
and size adequate to protect life and property. These
safeguards shall be moved, changed, increased, or re-
moved as required during the progress of the work to
meet changing conditions.

2.7.3 Street Barricades and Detour Signs—

Whenever the Contractor shall have received a permit
to close any street, alley, or public right of way to travel,
the Contractor shall immediately upon the closing of
such thoroughfare furnish, erect, and maintain substan-
tial barricades across the streets, alleys, or property af-
fected and shall furnish, post, and maintain detour
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signs thereon. Detour signs shall also be posted and
maintained at immediately adjacent street and alley
intersections for the convenience and guidance of traf-
fic. The barricades and detour signs shall be illuminated
by red lights throughout the night, or when visibility is
poor, detour signs shall conform to the standard de-
tailed and shown in the specifications.

2.7.4 Flagperson Required—

Whenever the Contractor’s operations obstruct or
endanger a traffic lane and no marked detour has been
provided, the Contractor shall furnish a ﬂalfperson to
direct traffic through or around the congested area. The
Commissioner shall have the right to require additional
flagpersons as may be deemed necessary.

2.7.5 Removal of Snow—

The Contractor shall be responsible for immediate
removal of snow from those sections of streets which the
Contractor has obstructed.

CHAPTER 2.8.0 PROPERTY PROTECTION
AND SANITATION

2.8.1 Protection of Work and Property — Emergency —

(a) The Contractor shall at all time safely guard
City property from injury or loss in connection with this
contract. Contractor shall at all times safely guard and
protect the work site and that of adjacent property from
damage. The Contractor shall replace or make good any
such damage, loss, or injury unless such be caused di-
rectly by the City.

(b) In case of some emergency which threatens loss
or injury of property and/or safety of life, the Contrac-
tor will be allowed to act, without previous instructions
from the Commissioner, in a diligent manner. The Con-
tractor shall notify the Commissioner immediately
thereafter. Any claim for compensation by the Contrac-
tor due to such extra work shall be promptly submitted
to the Commissioner for approval or disapproval. The
Clon}missioner’s determination shall be final and con-
clusive.
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(c) Where the Contractor has not taken action but
had notified the Commissioner of an emergency threat-
ening injury to persons or damage to the work or any
adjoining property, the Contractor shall act as instruct-
ed or authorized by the Commissioner.

2.8.2 Safeguarding Adjacent Buildings—

Prior to commencing an excavation or tunnel in the
immediate vicinity of any building or other structure,
the safety of which may be endangered thereby, the
Contractor shall comply with all requirements of appli-
cable law. The Contractor shall serve the required no-
tice upon the owner of such building or structure or the
agent, naming the date of commencement of such work
and allotting a reasonably sufficient length of time for
the owner to take steps to protect the property.
Throughout the course of the work adjacent to such
property, the Contractor shall exercise due precaution
and care and, at own expense, shall furnish and place
such extra timbering, bracing, and sheathing as may be
necessary to insure against the loss of ground adjacent
to the excavation or tunnel and, when so indicated on
the plans or when so ordered in writing as an extra by
the Commissioner, shall leave such portions of timber-
ing, bracing, and sheathing in place, as the Commission-
er may direct. The Contractor must also take necessary
precautions in the work operations to prevent the loss
or settlement of such adjacent grounds and avoid the
use of equipment which would tend to encourage such
settlement or loss of ground.

2.8.3 Property Safeguards—

The Contractor shall safeguard from and be solely
responsible for all damage resulting from the work oper-
ations to water, gas steam or drain pipes, street and
building sewers, building services, catch basins, man-
holes, conduits, cables, hydrants, valve and stop boxes,
light poles, street lighting cables and transformers, traf-
fic signals, traffic and street signs, fire and police alarm
boxes, mail boxes, or any other privately or publicly
owned existing installation or structure and the right of
way structure of any steam or electric railway or rail-
road. The Contractor shall also safeguard from and be
solely responsible for damage to pavements, sidewalks,
curbs, gutters, trees, shrubbery, or lawns, except in such
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cases where the removal without replacement has been
authorized in the contract documents or by the Com-
missioner. The cost of all safeguarding shall be included
in the price bid for work under the contract.

2.8.4 Access to Properties—

During the work the Contractor shall not shut off nor
unnecessarily interfere with either pedestrian or vehicu-
lar access to property without the consent of the Com-
missioner.

2.8.5 Work in Private Right of Way—

Whenever the work is to be prosecuted through pri-
vate property for which the City has obtained a license
or an easement, the Contractor shall abide fully with
the terms of the license or the easement, a copy of which
is on file in the Department of Public Works.

2.8.6 Statement from Easement Grantors—

Before final payment will be made, the Contractor
shall obtain and submit to the Commissioner a state-
ment from the parties granting the license or easement,
which statement shall be in the following form:

Date

Commissioner of Public Works,
City of Milwaukee:

The property owned by the undersigned has been left in
a satisfactory condition, following the recent completion
of construction work through such property, as de-
scribed in the license or easement agreement permitting
such work.

(Witness) (Witness)

by
(Witness) (Title)

2.8.7 Failure to Secure Statement—

In case the Contractor is unable to secure the above
statement, the Contractor shall inform the Commission-
er of the reasons for failure to do so. The Commissioner
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or the Commissioner’s representative shall then exam-
ine the site, and the Commissioner shall direct the Con-
tractor to complete any work that may be necessary to
satisfy the terms of the license or easement. Should the
Contractor refuse to do the work, the Commissioner
reserves the right to have it done by contract or force
account and deduct the cost of same from monies due
the Contractor, or the Commissioner may require the
Contractor to furnish a bond in a sum satisfactory to
the Commissioner to cover any legal claims for damages.
When the Commissioner is satisfied that the work has
been completed in compliance with the contract docu-
ments and the terms of the license or easement, the
Commissioner reserves the right to waive the require-
ment of obtaining the statement, when the Contractor’s
failure to obtain such statement is due to the grantor’s
refusal to sign and this refusal is not based upon any
legitimate claims that the Contractor has failed to fulfill
the terms of the license or easement or when the Con-
tractor is unable to find or undue hardship would be
imposed to solicit the grantors.

2.8.8 Maintenance of Crosswalks and Gutters—

Suitable pedestrian crossings, at least four feet in
width, shall be provided and maintained by the Con-
tractor as directed by the Commissioner. Gutters must
not be obstructed at any time, and where it is necessary
to cover them, a continuous pipe or timber drain ample
to carry off the storm waters shall first be laid along the
gutter, and such pipe or drain shall be kept open and
free from obstructions.

2.8.9 Sanitary Regulations—

The Contractor shall construct and maintain properly
sheltered sanitary conveniences for the employees, and
their use must be strictly enforced. When permission is
granted to use the manholes of designated sewers for
sanitary outlets, such manholes must be flushed and
cleaned periodically and thoroughly cleaned when no
longer in use.

2.8.10 Drainage—
Drainage must not be obstructed at any time. When

necessary, a continuous pipe or timber drain of ample
capacity shall be laid to carry off the storm water. Such
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pipe or drain shall be kept open and free of obstruc-
tions.

All storm or ground water, which is to be removed
from the site of the work, must be conveyed to an inlet
of a storm or combined sewer, or when so approved by
the Commissioner to some other point of disposal. All
sanitary sewage must be conveyed by closed pipe or
hose to an inlet of a sanitary or combined sewer, or
when so approved by the Commissioner, to some other
point of disposal. Proper precautions shall be taken to
prevent excessive quantities of clay, sand, or silt from
entering existing sewers. All existing structures which
are disturbed must be restored to a condition at least
equal to their original condition and to the satisfaction
of the Commissioner.

2.8.11 Access to Public and Private Underground Struc-
tures and Appurtenances—

Free access must always be maintained to fire hy-
drants, fire alarm and police call boxes, water and gas
gate valves, catch basins, sewer, water, Bureau of Traf-
fic Engineering and Electrical Services, utilities, man-
holes, and appurtenances. Whenever free access to any
such structure shall have been obstructed or interfered
with during the progress of the work, the Contractor
shall immediately remove, at the Contractor’s own ex-
pense, such obstruction or interference.

2.8.12 Water Line Connections to Hydrants—

The piping and fittings which the Contractor employs
for connecting a water supply line to a City hydrant
shall be equipped with a valve to be used in place of the
regular hydrant valve which shall remain fully opened
during usage. The fitting and valve assembly shall be
watertight.

2.8.13 Traffic—

The Contractor shall maintain vehicular traffic as
specified in the contract documents or as otherwise di-
rected by the Commissioner.

2.8.14 Emergency Maintenance and Protection—

In the event it becomes necessary for the City to per-
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form emergency maintenance and protection, which is
the responsibility of the Contractor under the contract
documents, the cost of such work shall be billed to the
Contractor and deducted from the final payment if not

paid.

CHAPTER 2.9.0 LEGAL RELATIONS

2.9.1 Laws and Regulations—

The Contractor, the Contractor’s agents, and employ-
ees, shall at all times observe and comply with all Feder-
al laws, rules and regulations, statutes, codes, rules and
regulations of the State of Wi consin, and all applicable
charter provisions, codes, regulations, and ordinances of
the City of Milwaukee, all amendments thereto, and all
the provisions of the contract documents, which in any
manner affect the conduct of the work and all such or-
ders or decrees as exist at the present and which may be
enacted later of bodies or tribunals having jurisdiction
or authority over the work. The Contractor shall protect
and save harmless the City, its officers, and representa-
tives, against any claim or liability arising from the vio-
latiox& of any such law, ordinance, code, rule, regulation,
or order.

2.9.2 Assignment and Subletting—

Any subcontracting of this agreement is mutually
recognized by all parties only to the extent of its ap-
proval and acceptance by the Commissioner at the time
of the award of this contract. The Contractor shall not
subsequently assign this contract or any interest there-
in, nor subcontract the work or any part thereof, with-
out written consent of the Commissioner having first
been obtained. If the Contractor submits subsequent
written request to the Commissioner for substitution(s)
of listed subcontractor(s), the Contractor shall give the
Commissioner written assurance that the Contractor
will save the City harmless from any damages which
may arise from litigation between the original subcon-
tractor(s) and the Contractor as a result of such substi-
tutions. The decision of the Commissioner shall be final
in determining consent for said substitution(s). It is
incumbent upon the Contractor to notify the Surety of

such consent granted by the Commissioner for said sub-
stitution(s).
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If the Contractor shall so assign or subcontract with-
out such consent, the Commissioner shall have the right
to rescind this contract and to declare the same null and
void or to relet the work to some other competent party,
thereupon adjusting and determining the damages to
the City arising thereby, and the Contractor shall be
liable to the City for such damages as the Commissioner
shall so adjust and determine, which adjustment and
determination thereof, shall be final and conclusive on
the parties thereto.

The Contractor assumes full liability for all acts and
omissions of any subcontractor or of anyone employed
directly or indirectly by either said Contractor or any
subcontractor, and this liability shall be in addition to
any other legal liability of the Contractor. Neither the
approval nor endorsement of the Commissioner nor
anything contained in the contract documents shall be
construed as creating any contractual relationship be-
tween any subcontractor and the City.

Consent to the assignment or subletting of this con-
tract or of any part thereof or any alterations which may
be made in the terms of this contract or in the work to
be done under it or the granting of any extension of
time for the performance of the contract or any other
forebearance on the part of either the Commissioner or
Contractor to the other shall not in any way release the
Contractor or Surety or their heirs, executors, adminis-
trators, successors, or assigns from their liability
hereunder.

2.9.3 Patents and Trade Secrets—

The Contractor shall hold and save the City and its
officers, agents, servants, and employees harmless from
liability of any nature or kind, including cost and expen-
ses for or on account of any patented or unpatented in-
vention process, article, or appliance manufactured or
used in the performance of the contract, including its
use by the City, unless otherwise specifically stipulated
in the contract documents.

If the Contractor uses any design, device, or materials
covered by letters, patent, or copyright, the Contractor
shall provide for such use by suitable agreement with
the owner of such patented or copyrighted design, de-
vice, or material. It is mutually agreed and understood
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that, without exception, the contract prices shall in-
clude all royalties or costs arising from the use of such
design, device, or materials, in any way involved in the
work. The Contractor and/or Contractor’s Sureties shall
indemnify and save harmless the City from any and all
claims for infringement by reasons of the use of such
patented or copyrighted design, device, or materials or
any trademark or copyright in connection with work
agreed to be performed under this contract and shall
indemnify the City for any cost, expense, or damage
which it may be obliged to pay by reason of such in-
fringement at any time during the prosecution of the
work or after the completion of the worlk.

License and/or Royalty Fees for the use of a process
which is authorized by the City must be reasonable and
paid by the Contractor to the holder of the patent or
authorized licensee.

2.9.4 Liens and Taxes—

Any and all taxes and license or permit fees imposed
by the Federal, State, and local municipalities are the
sole responsibility of the Contractor. Any and all liens
or claims of damages which may be chargeable to the
Contractor are the sole responsibility of the Contractor.
Commissioner reserves the right to withhold a sufficient
amount from the contract payment to indemnify the
City against such liens or claims of damages.

No materials or supplies for the work shall be pur-
chased by the Contractor or by any subcontractor sub-
ject to any chattel mortgage or under a conditional sale
contract or other agreement by which an interest is re-
tained by the seller. The Contractor warrants that the
Contractor has good title to all materials and supplies
Esed in the work, free from all liens, claims, or encum-

rances.

2.9.5 Sales Tax—

The City is exempt from Wisconsin Use and Sales
Tax. Bidders, therefore, shall not add sales tax to their
proposals when bidding to the City but shall include in
their lump sum bids only the sales tax they will be re-
quired to pay directly as a consumer, when obtaining
materials, etc., to fulfill the contract requirements
should they be the successful bidder.
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2.9.6 Protection Against Liability—

Contractor covenants and agrees that Contractor
shall save and indemnify and keep harmless the City
against all liability, judgments, costs, and expenses,
which may in anywise come against the City in conse-
quence of the granting of the contract, or which in any-
wise result from the carelessness or neglect of the Con-
tractor or the agents, employees, or workers of the Con-
tractor in any respect whatever, and in every such case
where judgment is recovered against the City by reason
of the carelessness or negligence of the Contractor or
the Contractor’s agents, employees or workers and if
notice has been given of the pendency of such suit with-
in 20 days after the commencement thereof, such judg-
ments shall be conclusive against the Contractor, not
only as to the amount of damages, but as to Contractor’s
liability to the City.

2.9.7 Liability and Insurance—

The Contractor shall be responsible for and shall save
the City harmless from all liability for damages occa-
sioned by the digging up, use or occupancy of the street,
alley, highway, public grounds, and private grounds, or
which may result therefrom, or which may result in any
way from the negligence or carelessness of the Contrac-
tor, the Contractor’s agents, employees, workers, by rea-
son of the elements, unforeseen or unusual difficulties,
obstructions, or obstacles encountered in the prosecu-
tion of the work, and they shall indemnify the City for
and save it harmless from all claims and liabilities, ac-
tions, causes of action, and liens for materials furnished
or labor performed in the construction or execution of
the work and from all costs, charges, and expenses in-
curred in defending such suits or actions and from and
against all claims and liabilities for injury or damage to
persons or property emanating from defective or care-
less work methods, or from and against all claims or lia-
bilities for royalties, license fees, actions, suits, charges,
and expenses or damage from infringement for reason of
the use of any invention or improvement in tools, equip-
ment, or plant or any process, device or combination of
devices used in the construction of the work.

Contractor is to effect and maintain, during the entire
term of the work and in conformance with the terms of
the contract, primary insurance protecting both the
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Contractor and the City of Milwaukee in the types and
amounts as follows unless otherwise specified:

(a) WORKER’S COMPENSATION INSURANCE
— Contractor and Subcontractor shall furnish to the
City prior to start of work a certificate of insurance with
ten (10) day notice of cancellation as proof that the
Contractor and all Subcontractors carry statutory cov-
erage of Worker’s Compensation Insurance for ail per-
sons performing any work or services under the con-
tract, as required by the Workmen’s Compensation Act
of the State of Wisconsin and all acts amendatory there-
of and supplementary thereto. A separate.insurance cer-
tificate need not be furnished if the Contractor or Sub-
contractor has filed a certificate currently in effect. No
Contractor or Subcontractor shall perform any work
under the contract after expiration or cancellation of
the insurance certificate on file with the City unless and
until a new certificate of insurance is placed on file as
proof of the required statutory coverage.

(b) COMPREHENSIVE GENERAL LIABILITY,
CONTRACTUAL COVERAGE, AND PROPERTY
DAMAGE INSURANCE — Coverage to include
premises/operation coverage, owner’s contractors pro-
tective coverages, products/completed operations (to
extend for at least two years after the acceptance of the
work by the City), blanket explosion, collapse and un-
derground coverage, all subject to the following mini-
mum limits:

Bodily Injury ............ $1,000,000 per occurrence
$1,000,000 aggregate

Property Damage .......... $500,000 per occurrence
: $500,000 aggregate

(c) COMPREHENSIVE AUTOMOBILE LIABIL.-
ITY AND PROPERTY DAMAGE — Operations of
owner, hired, and non-owned motor vehicles.

Bodily Injury ................. $500,000 per person
$1,000,000 per occurrence
Property Damage .......... $500,000 per occurrence

(d) BLANKET CONTRACTUAL COVERAGE —
or a specific endorsement designating this coverage:
$1,000,000.
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The City of Milwaukee shall be named as an addi-
tional insured in respect to liability coverage and will be
given such notice as required by law in advance of can-
cellation, non-renewal, or material change in any cover-
age.

Prior to the commencement of activities, the Contrac-
tor and/or any approved subcontractor shall file with
the City a certificate of insurance evidencing the speci-
fied coverage including the additional insured and can-
cellation endorsements.

2.9.8 Performance Bond and Payment Bond—

Contractor is to submit to the Commissioner prior to
or at the time Contractor has executed the contract, a
performance bond and a payment bond in an amount to
at least equal 100% of the contract price and executed
by a Surety company authorized to do business in the
State of Wisconsin for the payment and faithful per-
formance of the contract. The performance bond and
the payment bond shall be submitted as separate in-
struments. Such bonds shall be approved as to their suf-
ficiency by the City Comptroller and as to form and
execution by the City Attorney. The performance bond
shall also cover all work required under the guarantee
provisions of the contract.

2.9.9 Unforeseen Delay—

If the City is prohibited or enjoined from proceeding
with the work or from authorizing its prosecution, either
before or after its commencement, by reason of any liti-
gation or otherwise, the Contractor shall not be entitled
to any damages by reasons of the delays thereby caused,
except for the actual cost of protection of such work as
the Contractor may have underway for the cost of re-
moval and replacement of such tools, plant, and materi-
als, as the Contractor may have delivered upon the work
site, and such cost is to be determined by the Commis-
sioner. The time of completion may be extended for
such time, as in the judgment of the Commissioner,
shall be equal to the aggregate delay.

2.9.10 Default, Neglect, or Delay Shall Not Render the
City Liable—

The default, neglect, or delay of any other contrac-
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tors, or the extension of time to any of them by the City
for the completion of their work shall not render the
City liable to the Contractor or its Surety nor relieve
them or either of them in any manner or sum whatsoev-
er.

2.9.11 Collusive Agreements — Prohibited—

Each bidder submitting a bid for any portion of the
work contemplated by the documents on which bidding
is based shall execute, and attach thereto, an affidavit
substantially in the form provided to the effect that the
bidder has not entered into a collusive agreement with
any other person, firm, or corporation in regard to any
bid submitted and also include therein compliance with
Sec. 3.29, Milwaukee City Charter, such forms of affida-
vit being on file in the office of the Commissioner.

Before executing any subcontract, the successful bid-
der shall submit the name of any proposed subcontrac-
tor for prior approval and a non-collusive affidavit sub-
stantially in the form provided.

2.9.12 Progress Payments—

If the Contractor shall proceed properly and with dili-
gence to perform and complete this contract, the Com-
missioner may, from time to time as the work progress-
es, grant to the Contractor an estimate of the amount
already earned, reserving ten percent thereof, except
that at any time after fifty percent of the work is com-
pleted and the Commissioner finds that satisfactory
progress is being made, remaining progress estimates
may be paid in full, which shall entitle the holder there-
of to receive the amount due thereon, when the condi-
tions, if any, annexed to such estimate shall have been
complied with, and that estimates may be granted by
the Commissioner for any fabricated or manufactured
materials and components specified, previously paid for
the Contractor and delivered to the work site or proper-
ly stored and suitable for incorporation in the work
embraced in the contract. The granting of any such esti-
mate shall not be construed as an acceptance of the
work or any portion thereof.

2.9.13 Final Payment—
Upon the completion of the work by the Contractor

50



pursuant to the terms of this contract and according to
the contract documents and the true intent and mean-
ing of this contract and after the acceptance of the work
by the Commissioner, the City shall pay the Contractor,
subject to any retainer or guarantee provisions in the
contract documents, any balance then remaining due
and payable by the terms of this contract; such final
payment, however, to be made not sooner than 20 days
following the acceptance of the work in accordance with
Sec. 7.32, 3.17, and 3.18, Milwaukee City Charter.

All monies paid by the City to the Contractor shall be
and constitute a trust fund, in the hands of the Contrac-
tor, to the amount of all claims due and to become due
or owing from the Contractor for lienable labor and
materials until all such claim have been paid. The using
of such monies by the Contractor for any other purpose
until all such claims have been paid is, as declared by
Section 779.02(5), Wisconsin Statutes, punishable as
therein provided by law.

2.9.14 Final Payment to Terminate Liability of City—

The acceptance by the Contractor of the “Final Pay-
ments” provided for in the contract shall operate as,
and shall be, a release to the City and its representatives
from all claims by the Contractor for anything done or
furnished for or relating to the work or for any act or
neglect of the City or of any person relating to or affect-
ing the work.

2.9.15 Time for Completion—

The time specified for the completion of the work is
of the essence of this contract, and the Contractor shall
not be entitled to claim performance of this contract
unless the work is satisfactorily completed in every re-
spect within the time herein specified.

2.9.16 Contractor City Relationship—

The relation of the Contractor to the City is and shall
be that of an independent Contractor.

2.9.17 Special Conditions Federally-Aided Projects—

Any special conditions relating to contracts involving
the Economic Development Administration (EDA), the
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Department of Housing and Urban Development
(HUD), or federally assisted projects are subject to the
special conditions attached hereto, which special condi-
tions insofar as inconsistent with the provisions and
general conditions heretofore stated shall be controlling.
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PART 3
BUREAU REQUIREMENTS

CHAPTER 3.1.0 INSTALLATION SPECIFI-
CATIONS — GENERAL

3.1.1 Water Main Installation Specifications

These specifications govern the installation of 4” thru
60" diameter water mains, and 3" thru 12" diameter
branch service piping.

3.1.2 Standard Specifications

Standard specifications, Codes and Regulations, in-
clutglillllg addenda, to which these specifications refer are
as follows:

American Association of State Highway and
Transportation Officials (A.A.S.H.T.O.)

American National Standard Institute (A.N.S.I.)
American Concrete Institute

American Society for Testing and Materials Speci-
fications (A.S.T.M.)

American Water Works Association Standards
(AWW.A)

Occupational Safety and Health Act (O.S.H.A.)

Rules and Regulations Governing Water Service,
City of Milwaukee

Sewer and Building Service Specifications, City of
Milwaukee

Street Construction Specifications, City of Mil-
waukee

Street and Sewer Maintenance Specifications, City
of Milwaukee

Traffic Control for Construction and Maintenance
Work, City of Milwaukee
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Water Engineering Division Material Specifica-
tions, (W.E.D.)

Water Service Piping Specifications, City of Mil-
waukee

Wisconsin Administrative Code
Wisconsin Department of Natural Resources

CHAPTER 3.2.0 DEFINITIONS

3.2.1 Definition of Terms

Where any of the following listed terms appear in the
contract documents, they shall be defined as set forth
below. Also see Chapter 2.1.0.

3.2.2 Bureau of Engineers

The Bureau of Engineers of the Department of Public
Works of the City of Milwaukee.

3.2.3 City

The City of Milwaukee, a municipal corporation of
the i?tate of Wisconsin, located in the County of Mil-
waukee.

3.2.4 City Engineer

The City Engineer of the City of Milwaukee or his
duly authorized representative.

3.2.5 Cistern — Fire Department

A masonry chamber filled by City water formerly
used by the Fire Department as a water source for fight-
ing fires.

The installation includes all piping from the main to
the cistern, the cistern and its drain. The components of
a cistern usually consist of a tee or tapping valve and
sleeve, pipe, gate valve, valve box, cistern valve, mason-
ry cistern with a special manhole frame and cover, cis-
tern drain valve and drain pipe to the sewer.
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3.2.6 Commissioner

The Commissioner of Public Works (CPW) of the
City of Milwaukee or his duly authorized representa-
tive.

3.2.7 Construction Engineer

The Construction Engineer of the Sewer and Water
Section of the Construction Division.

3.2.8 Distribution System

The network of water mains conveying water from
pumping stations, reservoirs and tanks to the points of
consumer supply. Mains up to and including 16" diame-
ter are designated as “distribution” mains. Mains 20"
diameter and larger are designated as “feeder” mains.

3.2.9 Division

Water Engineering Division or Construction division,
of the Bureau of Engineers. Plans and specifications are
prepared and materials are inspected by the Water En-
gineering Division; Installation Inspection and Con-
struction Supervision are performed by the Construc-
tion Division.

3.2.10 Drawings

The Contract Drawings and the Drawing(s) which are
included in these specifications which pertain to work
covered by the contract. See Part 6 for the Specification
Drawings.

3.2.11 Engineer in Charge, Construction Division

The Engineer in Charge of the Construction Division
of the Bureau of Engineers.

3.2.12 Engineer in Charge, Water Engineering Division

The Engineer in charge of the Water Engineering
Division of the Bureau of Engineers.

3.2.13 Field Engineers

The Field Engineers of the Public Ways Engineering
Division of the Bureau of Engineers, assigned to the|
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project to provide primary line and grade.
3.2.14 Fixed Prices

The Fixed Unit Prices contained in the contract un-
der the “Supplemental Schedule” of Fixed Prices for
extra work and for credits referred to in chapter 2.6.0.

3.2.15 Flow Line of Pipe

The inside bottom at the vertical centerline of the
water pipe, or invert of a pipe.

3.2.16 His

Where referred to herein, the term “his” does not re-
fer to the male gender exclusively but includes male or
female in the context of this specification.

3.2.17 ‘Hydrant Branch

The piping from the main to the hydrant, the hydrant
and its drain system. The components of a hydrant
branch, usually are a tee, pipe, valve, valve box, hy-
drant, a drainage bed of crushed stone and thrust re-
straint. '
3.2.18 Inspector

The authorized representative of the Commissioner
assigned to make detailed inspection of any or all work
and/or materials in accordance with the plans and spec-
ifications.
3.2.19 Laid Length

The measured distance along the center line of the
installed water main or branch.

3.2.20 Plan(s)

The contract plan(s) and revisions thereof,- pertaining
to work covered by the contract.

3.2.21 Service Piping

The piping from the main to and including the water
meter outlet valve. Service piping is further defined
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depending on size and arrangement as either Tap serv-
ice or Branch service piping. The components of Tap
service piping are a corporation stop with or without a
tapping saddle, copper tubing or lead pipe, curb stop,
service box, meter inlet valve, meter with or without a
meter horn and a meter outlet valve. The components of
Branch service piping are a tapping sleeve and valve or
a branch tee and valve, valve box, pipe, special fittings,
meter, meter inlet and outlet valves and test connec-
tions complete with valves. The installation shall con-
form to “The Water Service Piping Specifications” and
the “Rules and Regulations Governing Water Service.”

3.2.22 Shop Drawings

Shop drawings include fabrication, assembly, shop
and other drawings required to be furnished by the con-
tractor; all drawings showing essential details of any
change in design or construction proposed by the con-
tractor; and all drawings of equipment and devices of-
fered by the contractor.

3.2.23 Special Layout Engineer

The Special Layout Engineer of the Department of
Public Works of the City of Milwaukee.

3.2.24 Water Main and Appurtenances

The water main includes the pipe, special castings or
- fittings, valves, valve boxes and manholes installed as
an integral part of the distribution system. Appurte-
nances include hydrants, branches, and water service
piping.

3.2.25 Wisconsin Administrative Code
The latest revision of the rules of the Department of
Industry, Labor and Human Relations, Industrial Safe-

ty and Building Division on Trench Excavation and
Tunnel Construction.

CHAPTER 3.3.0 ABBREVIATIONS

3.3.1 Abbreviations

The following abbreviations are used on plans and in
the contract documents.
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ABN
AC.
AT 8" x6"

Asph.
AV-17 or 2"
AV-MH

AWM

2B, 3B or 4B

Br

BS

BS6-10.5'

B6-90 (2B)

BO

BOMHP 30x8 —
(BS)

BTE & ES

BFV42MJ
BFV 16 MJ (OPE)

Cé

C8 W/27 AV
ClL

C/L

CCs

Comp.
C.W.M.
Conn.
Comb.

Culv.

Conc.

Cw.

C.0.S.

X 8X 6 (4B)

D.B.
D.IL

D.S.
E/L

Abandon
Asbestos — Cement Pipe

Anchoring Tee 8" x 6” diameter 2 bell with
anchoring spigot outlet

Asphalt
Air Vent (1” or 2" diameter)

Air Vex;t in masonry manhole (No Manhole
Pipe

Abandon with main

All Bell Pipe Fitting

Branch

Bell and Spigot Pipe or Fitting

Bell and spigot Pipe, 6” dia. 10.5 foot length
Bend, 6" diameter, 90 degree, Bell and Bell
Blow-off

Blow-off Manhole Pipe, 8 dia. Blow-off on a 30
manhole pipe, bell and spigot

Bureau of Traffic Engineering and Electrical
rvices

Butterfly Valve, 42" diameter, Mechanical Joint

Butterfly Valve, 16" in dia., Mechanical Joint,
Operator East of Main

Cap, 6" in dia.

Cap, 8" in dia. with 2 air vent

Cast Iron — ‘gray’ iron

Center Line

Cut In Curb Stop

Computed

Concrete water main

Connect

Combined Sewer

Culvert

Concrete

Concrete Walk

Connect Original Service

Cross, (4 way) 8" dia. by 6" dia. (Bell, Bell, Bell
and Bell)

Disconnect Branch
Ductile Iron
Disconnect Service
East Street Line
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Elec.
ELEV.
E.S.
F.C.
F.L.
F&P
4200
G.V.
H (7.0)

H/rem

H/rem (major)

H/rem (minor)

HPFM

LJ

L.L.

Lt.Jd

Lug’d.

MIS.

MH

MHP (BS)

MJ

N/L

OFS 6 x 18" (BS)
™MJ)

(V) or (H)
PVMT.
P.C.

Pl

P.T.

P.O.
Prop. Gr.
PVC

P6

Pito

Red 8x6 (SEB)

R.CS.
RJ.

Electric

Elevation

Extend Service

Fire Cistern

Flow Line

Fire and Police (BTE & ES)
4200 Block (Starts at heavy line)
Gate Valve

Hydrant, Mechanical Joint, 7’-0” bury length,
(or 6'-6", 7'-6", 8'-0", or 8'-6")

Hydrant Remove

Hydrant, Remove, major
Hydrant, Remove, minor

High Pressure Fire Main

Lead Joint

Laid Length

Sulphur (Leadite) Joint
Lugged

Metropolitan Intercepting Sewer
Manhole

Manbhole Pipe (Bell and Spigot)
Mechanical Joint

Milwaukee Water Works

North Street Line

Offset Fitting 6” dia., 18" offset (Bell and
Spigot) (Mechanical Joint)

Vertical or horizontal
Pavement

‘Point of Curvature

Point of Intersection

Point of Tangency to a curve

Push-on Joint (Rubber)

Proposed Grade

Polyvinyl Chloride Pipe

Plug, 6" diameter

Pitometer Manhole

Reducer, 8" dia. by 6” dia. (Small end bell with
large end spigot)

Relocate Curb Stop

Push On Rubber Joint unless otherwise noted
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Rem.

R.P.
R.P.M.H.
R.S.B.
R.O.S.
R&S

SS 8 — 2-0¢
SL 12

SL8 (DP)

S/L

San.

Sto.

Tar. Mac.

Tel.

T8x6 (3B) 45.50

Temp.

V.C.
VB-DD/W Ext.
Vé

V/abn

V/rem

W.E.

W/L

W.M. (A.C)
W.M.

W.M. (conc.)
W.M. (D.1)
W.M. (P.V.C.)
w.U.

Remove

Riser Pipe

Riser Pipe Manhole

Roadway Service Box

Replace Original Service

Rubber & Steel Joint

Spigot & Spigot Pipe, 8" dia., 2-0° long

Sleeve 12" diameter

Sleeve 8” in diameter, dual purpose or size for
connecting pipe of different outside
diameters

South Street Line
Sanitary Sewer

Storm Sewer
Tar Macadam
Telephone

Tee, 8" dia. by 6” dia. (Bell, Bell & Bell), Install
centerline of tee at elevation of 45.50

Temporary

Vertical Curve

Valve Box, DD length with extension
Gate Valve, 6" dia.

Valve abandon

Valve remove

Water Easement

West Street Line

Water Main — Asbestos Cement
Water Main — Grey Cast Iron
Water Main — Concrete

Water Main — Ductile Iron
Water Main — Polyvinyl Chloride
Western Union

CHAPTER 3.4.0 CONTRACTOR REQUESTS,

SPECIAL NOTICES AND
PERMITS

3.4.1 Request for Primary Line and Grade

The Contractor shall notify the Special Layout Engi-
neer of the Department of Public Works at least 3 work-
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ing days prior to the date when work will be started,
during which time the primary line and grade will be
staked out. As work progresses, the City Engineer shall
be requested to furnish additional line and grade stakes
not less than 3 days and not more than 10 days before
they are required. The Contractor shall be responsible
for the protection and preservation of such stakes.

3.4.2 Request for Inspector

The Contractor shall notify the Construction Division
Office that an inspector is required at least 2 working
days before commencing work, or adding another crew
after construction has started. See Section 3.4.13.

3.4.3 Request for Material Furnished by City

The Contractbr shall notify the Construction Division
‘Office and Stores Division at least 5 days before water
main material furnished by the City is required.

3.4.4 Request for Water Distribution Division Crew

The Contractor shall notify the Construction Division
Office 48 hours prior to the time that services of the
Distribution Division are required.

3.4.5 Request for Water Service Taps

When taps for water service are required, the contrac-
tor shall notify the Water Distribution Division of the
need for a tapping crew 48 hours prior to the time the
taps are required.

3.4.6 Permit for County Parkways and Parks

The Contractor shall obtain a Right-of-Entry Permit
from the Milwaukee County Park Commission prior to
the start of construction work to be done in Milwaukee
County Parkways or Parks.

3.4.7 Permit and Notice for State Highways

The Water Engineering Division will obtain a Permit
to excavate from the Wisconsin Department of Trans-
portation — Division of Highways, for any work to be
done within the limits of State trunk highways.

63



The Contractor shall give written notice to the State
of Wisconsin Dept. of Transportation, District 2, five
(5) days prior to starting work. The Construction Divi-
sion shall receive a copy of the notice prior to start of
the work in a State Highway.

3.4.8 Permit and Notice of County Highways

The Contractor shall obtain a Permit from the Mil-
waukee County Department of Public Works for any
work to be done within the limits of County highways.
He shall give written notice to the County Highways
Department 5 days prior to starting work. The contrac-
tor shall furnish a copy of the notice to the Construction
Division prior to start of the work in a County Highway.

3.4.9 Notice for Arterial Street or Highway

The Contractor shall give written notice to the City
Bureau of Traffic Engineering at least 5 days before
excavating in any Arterial Street or Highway. The Con-
struction Division shall receive a copy of the notice be-
fore any equipment or materials are moved into the
Arterial Street or Highway.

3.4.10 Notice to Milwaukee County Transit System

The Contractor shall give written notice to the Mil-
waukee County Transit System.at least 3 days before
commencing work in’a street which is a bus route. The
Construction Division shall receive a copy of the notice
prior to the start of any work in such a street.

3.4.11 Notice to Other Utilities, Cable TV, and City
Departments

The Contractor shall give written notice at least 3
days before starting work to any utility, Cable TV or
City department not previously covered in this chapter
whose operation or equipment could be affected by the
Contractor’s operation. Diggers Hot Line may be uti-
lized by the contractor for notification. If the contractor
does not start within ten days of notification, a new no-
tification shall be required.

3.4.12 Permits to be Presented
The Contractor shall present all permits required to
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the Commissioner’s representative before commencing
work on a job site. See Section 2.3.0.

3.4.13 Notice to W.E.D. for Material Inspection

The Contractor shall notify the Water Engineering
Division Office for inspection of materials at least 4
working days prior to starting work. See Section 3.4.2.

CHAPTER 3.5.0 GENERAL WORK
PROVISIONS

3.5.1 Traffie Control and Closing of Streets

Traffic control and street closings are subject to any
specific traffic requirements indicated on the plans, or
by the Commissioner.

3.5.2 Access to Properties

The Contractor shall not shut off pedestrian or vehic-

access to property without the consent of the

Commissioner nor unnecessarily interfere with such
access.

3.5.3 Interference of Underground Structures

When an underground structure interferes with the
work to such an extent that an alteration of the plans is
required which results in a change in costs, the Commis-
sioner will issue a written order for the alteration re-
quired. The basis of payment or credit for such altered
work is described in Chapter 2.6.0.

3.5.4 Support of Underground Structures

Whenever the excavation undermines structures such
as sewers, ducts, conduits or pipes, such structures shall
be supported temporarily by slinging from beams at the
surface unless another method is approved. After the
excavation and installation are complete, any sewer or
water main structure is to be permanently supported by
means of a wall made of “Backfill Concrete.” The width
of the wall shall equal the outside diameter of the bell of
the pipe to be supported. The top of the wall shall be
curved to permit placing of a 8-inch bedding between
the wall and the pipe. With the approval of the Com-
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missioner, a reinforced concrete beam, conforming to
Drawing No. 2, may be substituted for the supporting
wall. Any other method of support must be approved by
the Commissioner prior to installation.

The Contractor shall support any other pipe, conduit
or underground structure crossing the trench in a man-
ner satisfactory to the Commissioner and to the owner
of such underground structure.

3.5.5 Removal of Surface Obstructions

The Contractor shall remove, at his own expense, all
obstructions such as mounds of dirt, stone, or debris
located in an open street, public way, or easement. Ob-
structions such as street signs, small culverts and end
walls, advertising signs, mail boxes, and guard posts,
etc. located in an open street or easement may be re-
moved provided they are promptly replaced to their
original condition.

The Contractor shall not remove or trim trees or
shrubs located in a private property or easement with-
out the express permission of the property owner. In an
open street he may remove only those trees or shrubs
which are located within the trench limits as defined in
Section 5.1.4. No other trees or shrubs shall be removed
unless specifically allowed in the contract documents.
Trimming or repairing of trees shall be done in accor-
dance with current Bureau of Forestry procedures. See
Section 3.5.21.

3.5.6 Sawing and Removal

The Contractor shall saw all concrete or asphalt pave-
ment to a minimum depth of three inches prior to
breaking and removing. Macadam pavements shall be
sawed, cut with spades, wheel cutter, or other approved
method to a minimum depth of three inches before
being removed. Concrete pavement shall be broken
(after sawing) with jack hammers or ramtype breakers
prior to removal.

On pavements consisting of asphalt on a concrete
base, the Commissioner reserves the right to order more
asphalt stripped by saw-cutting an additional 3" beyond
the edge of the concrete base to be removed after saw-
ing.
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3.5.7 Cutting Double Seal Pavement

The Contractor shall cut double seal bituminous
pavements along the edges of the excavation prior to
removal in order to avoid ragged edges or excessive
removal.

3.5.8 Breaking Pavement

The Contractor may use a drop weight only when
such usage does not become a nuisance or a source of
danger to underground structures and adjacent proper-
ties. Before employing a drop weight, the Contractor
shall make sure that there is no nearby underground
structure that would be injured by its use and shall be
solely responsible for any damage caused thereby. The
Commissioner reserves the right to order the discontin-
uance of the use of such drop weight at any time.

The use of hydraulic or similar type of machinery for
breaking pavements must be approved by the Commis-
gioner.

3.5.9 Primary Line and Grade

The Field Engineers shall establish primary line and
grade.

In open cut construction, line and grade stakes will be
set parallel to the proposed water main and offset in a
manner that will best serve the Contractor’s work oper-
ations. The Field Engineers will set these stakes at fre-
quent intervals and opposite each valve or fitting and at
each change in line or grade.

In tunnel construction, the Field Engineers will set
line and grade stakes directly above the line of the pro-
posed water main. Following construction of a work
shaft, they will transfer the line and grade down the
shaft and into the tunnel headings, and thereafter,
throughout the construction of the tunnel, project them
through the length of each heading.

The Contractor shall render whatever assistance may
be required by the Field Engineers and shall arrange
the work operation in such manner as to avoid interfer-
ence with the establishment of line and grade. The con-

‘tractor shall check the accuracy of line and grade stakes,
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or marks, by means of visual and measured checks and

bltle responsible for the protection and preservation of
them.

3.5.10 Construction Line and Grade Responsibility

The Contractor bears sole responsibility for the cor-
rect transferal of all construction lines and grades from
the primary line and grade as established by the Field
Engineers and for the correct alignment and grade of
the finished structure.

3.5.11 Time Allowed for Completion of Work

Also See Section 2.1.21 of the General Requirements.

After the work has been completed and all of the con-
tract requirements have been met, the date of comple-
tion will be certified by the Commissioner.

The amount of the per diem charge for inspection as
referred to in Section 2.5.11 shall be $210.00.

Contract requirements to be completed prior to the
assignment of the Date of Completion shall include the
obtaining of safe water samples. Time on the contract
shall be suspended during the period needed to obtain
these samples if other work on the contract is not taking
place concurrently. If further work is to be performed
after the safe water sample has been obtained, time
shall be resumed and continue to run on a normal basis.

On a contract with a specified completion date, the
Commissioner may extend the date to compensate for
the delay necessary to obtain safe water samples. This
will apply only if no other work has or could have been
performed during this period.

3.5.12 Guarantee of Work and Materials

The Contractor shall guarantee all work, including
materials, for a period of two years from the date of
completion.

All repairs found necessary within this period shall be

made at the Contractor’s expense, except as stated in
Section 4.3.3. Also see Section 2.5.8.
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3.5.13 Civie Improvements Signs

A sign identifying the work under contract as being a
City of Milwaukee project shall be placed at each end of
all projects in locations designated by the Commission-
er. These signs with standards shall be furnished by and
remain the property of the Contractor. They shall be
constructed and painted in accordance with plans and
specifications on file with the City Engineer. All signs
shall be maintained and kept in first class condition.

3.5.14 Housing and Telephone for City Inspectors

The Contractor shall provide and maintain through-
out the contract the following facilities for the use of the
Inspector or Inspectors assigned to the work:

A temporary, clean, well constructed, water tight of-
fice (which may be a shanty or one end of a shanty
blocked off for the exclusive use of the Inspector and
with a separate outside entrance) having approximately
65 square feet of floor area and headroom of 6.5 feet
minimum, having suitable windows, a plan table or shelf
with a minimum depth of 2 feet and area of 10 square
feet, two chairs or a bench, and controlled gas heating
facilities with outside vent. The heating unit shall not
be located adjacent to the exit. If work is to be done
after dark, electric lighting shall be provided. The Con-
tractor’s name and telephone number shall be painted
on the outside in letters at least 4 inches high.

The office shall be located at the work site and shall
be maintained within 600 feet of the principal work
operations. Upon completion of the work, it shall be
removed from the work site.

On all contracts totaling $150,000 or more, a centrally
located separate Inspector’s shanty having a free tele-
phone shall be provided during the length of the con-
tract.

3.5.15 Barricades, Signs and Warning Devices

The Contractor shall place barricades in front of and
around all excavations, obstructions or construction
areas so as to clearly define such areas to pedestrians
and drivers of vehicles. Barricades shall be placed as
close to the excavation or obstruction as practical and
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shall be so placed that each road hazard is properly
guarded without blocking more of the active traffic
lanes than is absolutely necessary and as may be desig-
nated in the special provisions.

All barricading and traffic control devices shall be as
stated in the current City of Milwaukee D.P.W. “Traffic
Control for Construction and Maintenance Work.”

3.5.16 Flagperson — Traffic Control

Whenever operations obstruct or endanger a used
traffic lane, and no marked detour has been provided,
or when the plan so states, the contractor shall furnish a
flagperson to direct traffic through or around the con-
gested area. The Commissioner shall have the right to
require additional flagpersons as may be deemed neces-
sary. The cost of these flagpersons shall be included in
the unit price bid for the work.

3.5.17 Steel Plates for Bridging Trench

The Contractor shall have available a supply of steel
plates with minimum dimensions of 4 feet by 8 feet by 1
inch capable of carrying all traffic while spanning the
construction excavations. The Commissioner will direct
the use of these plates to bridge open trenches crossing
a roadway. When used, they shall be secured against
possibility of shifting or dropping into the excavation.
During winter months, plates shall not be left in the
roadway overnight unless specifically approved by the
Commissioner. The cost of supplying and installing
these plates shall be included in the unit price bid for
water main installation.

3.5.18 Removal of Snow

The Contractor shall be responsible for the immedi-
ate removal by truck of snow from all areas within and
adjacent to the work site which is not removed by nor-
mal plowing operations and which would cause an ob-
struction to traffic.

3.5.19 Dust Palliative

When directed by the Commissioner, the Contractor
shall furnish and apply an approved dust palliative on
trench surfacing or temporary roadways which the Con-
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tractor has provided around the work. This dust pallia-
tive shall be applied uniformly and shall be repeated as
required. Calcium chloride, sodium chloride, and sul-
phite materials shall not be used as a dust palliative.
The cost of the palliative and its application shall be
included in the unit price bid for water main installa-
tion.

3.5.20 Protection of Underground Structures

The Contractor shall protect from and be responsible
for all damage to existing sewers and sewer appurte-
nances, utilities and all other structures resulting from
his work operations. He shall take all necessary precau-
tions including the driving of tight sheeting to prevent
movement of the ground. It shall be the Contractor’s
responsibility to decide where tight sheeting must be
left in place to protect these structures. This is especial-
ly pertinent where older structures are encountered.
The cost of protecting all structures, including the cost
of furnishing and installing sheeting, and bracing and
leaving the same in place, shall be included in the price
bid for the water main installation unless expressly stat-
ed otherwise on the plan(s).

3.5.21 Protection of Trees

The Contractor shall exercise care to assure that tree
trunks and limbs are not damaged by his operations.
Branches overhanging the trench shall not be trimmed
unless specifically allowed in the contract documents or
approved by the Bureau of Forestry. Tree trunks shall
be encased in wood slats, wired in place, where opera-
tions may scar the trunk. Driving of heavy equipment or
storage of material within a radius of 8 ft. from the
trunk of trees 3 to 8 inches in diameter or within a radi-
us of 10 ft. from trees larger than 8 inches is prohibited
unless the area is paved or protected from soil compac-
tion by the use of planks or similar materials.

When working behind the curb, the contractor shall
tunnel when the closest trench edge is within an 8 ft.
radius of a tree between 3 and 8 inches in diameter. A
tunnel is required when the closest trench edge is within
a 10 ft. radius of a tree larger than 8 inches in diameter.

At least 3 days before starting construction, the con-
tractor shall call the Bureau of Forestry and arrange to
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meet and discuss problems with trees that may be dam-
aged in spite of his exercising care in his operations.
Damage to trees resulting from contractor negligence
will be repaired by the Bureau of Forestry and the cost.
billed to the contractor. If excessive damage is done to
any tree, the Bureau of Forestry may remove it and re-
place it at the contractor’s expense.

3.5.22 Caulker — Joint Assembler

A City certified “Caulker-Joint Assembler” shall be
required to personally assemble all joints on water main
and appurtenance installation. Also see section 5.3.8.

3.5.23 Gravel Backfill Credits

Where the material excavated from the trench is suit-
able for gravel backfill, and gravel backfill is specified in
the Contract Documents, the Commissioner may order,
in writing, the use of this excavated material in lieu of
the gravel backfill specified. The City shall then take a
credit for each cubic yard of excavated material used in
accordance with Section 2.6.3. The cubic yardage of
such backfill will be determined by actual measure-
ments in place.

CHAPTER 3.6.0 PAY ITEMS AND PAYMENTS

3.6.1. The following items are paid for on a lineal foot
basis:

ITEM How Measured Notes

Water Main 47-16" Laid Length — through all Measurement is

(Distribution Mains) fittings from base of bell
or end of spigot
along centerline of

main,

Water Mains 20"-60" Laid length — throughall Measurement is
fittings excluding valves  from base of bell

or end of spigot
along centerlfine of
T
Blow-off Branch . End of blow-off outleton  End of blow-off
(Tangential) main blow-off fitting to outlet may be bell
/L of riser tee or spigot.
Blow-off Branch From C/L of water main to
(Tee type) C/L of blow-off riser tee
Blow-off Branch Entire length of pipe in From base of bell
(Riser Pipe) riser including fitting at bottom of Tee
to end of spigot at
top.
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ITEM

?Il:ancl_x Segrice
'apping Sleeve
Type)

Branch Service
(Tee type)

Tap Service

Hydrant Branch

Reducer

Tunnel

Bore (No Casing)

Jack (Casing)
Curb & Gutter

Saw Cutting

How Measured

From base of outside bell
of tapping valve to end of
branch installation.

From C/L of water main to
end of branch installation.

From C/L of operating nut
of corporation stop to end
of service.

From C/L of water main to
C/L of hydrant

One-half of laid length to
each size

From portal to portal
From end to end

From end of casing to end
of casing

Along face of curb as in-
stalled

Lineal footage of actual
sawing

3.6.2 The following are paid on an area basis:

ITEM

Pavement (as listed
below)

Alley Aproach
Driveway

Base

Concrete Pavement
Walks

Asphalt Surface
Sod

How Measured

When not included in bid
price for water main. See
Sec. 5.16.18, 5.19.1

Square feet of replacement

Square feet of replacement
Square yards of replace-
ment

Square yards of replace-
ment

Notes

Tapping sleeve
and valve are not
included.

Pay measurement
not to extend past
street line or ease-
ment line.

Each size to be
repo;
separately.

If not included in
price bid for water
main.

If not included in
price bid for water
main.

If not included in
price bid for water

main.

I not included in
price bid for water
main,

If not included in

price bid for water
main.

Notes

This may be
designated as
driveway.

Includes streets
and alleys

Square feet of replacement Usually entire

Square yards of replace-
ment

Square yards placed as
directed
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ITEM
Seeding

Bituminous Patch

Concrete Shim

How Measured Notes
Square yards placed as
directed
Square gvards placed as
directe
Square yards placed as Usually
directed substituted for
bituminous patch.

3.6.3 The following are paid as a unit basis:

ITEM

Abandon Fire Cistern
Abandon Manhole

Abandon Water
Main

Connect Original
Service (C.0.S.)

Construct Manhole

Cut in Curb Stop
(C.CS.)

Cut in Valve
Disconnet Branch
(D.B.)

Extension of Service
(ES.)

Install Hydrant
Install valve

Remove Hydrant
(Major)

Remove Hydrant
(Minor)

Relocate Curb Stop
R.C.

Remove Valve
Replace Original
Service

(R.O.S)

Roadway Service Box
(RS.B.)

Notes

See 5.14.12
See 5.14.11

See 5.14.6 Only when separate excavation is
required to complete abandonment.

See 5.15.2 May be bid as “long” or “short”

Type of manhole will be designated.
Milwaukee Water Works will furnish castings
and steps.

See 5.15.3

See 5.14.3 Includes any necessary water main
removal and installation.

See 5.15.6

May be bid as “long” or “short”. See 5.15.9
May be bid on a lineal foot basis.

Hydrant only

Feeder main only — valves on distribution
mains are included in water main installa-
tion.

See 5.14.8 When excavation for plugging 3-
way or capping is required.

See 5.14.7 Does not require plugging or capp-
ing.

See 5.15.7.

Includes any necessary water main removal
and installation.

See 5.15.4 May be bid as “long” or “short”.
May be bid on a lineal foot basis

See 5.15.8
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3.6.4 Items to be included in the cost of installing water
mains.

The cost of the following work including all necessary
materials shall be included in the cost of installing wa-
ter main unless listed as a bid item or covered by special
provisions on the plans.

1. Sawing, breaking, cutting, or removing pavement,
curb, driveway or alley.

2. Installing new pavement, sidewalks, curb, driveway,
or alley.

3. Installing temporary surfacing, except concrete shim
and bituminous material (See Sec. 5.16.18)

4. Installing all polyethylene film envelope.
5. Abandoning water mains, when it is not a separate
item.

6. Performing any other incidental work necessary for
the completion of the project.

3.6.5 = Payment to Contractors

The City will normally make a progress payment
(partial payment) on a monthly basis if work completed
within the month totals $5,000 or more (See Section
2.5.9 and Section 2.9.12)

The City will base both partial and final payments
upon field measurements, quantity determinations and
the progress of the work.

Final payment will be authorized after certification of
the date of completion of the work.
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PART 4
MATERIALS

CHAPTER 4.1.0. WATER MAIN MATERIAL
SPECIFICATIONS

4.1.1 Current Specifications

Specifications for certain materials are not included
herein but are on file in the Water Engineering Division
(W.E.D.) Office as separate documents. Copies are
available upon request. These materials are as follows:

WED Specification
Material No.
Corporation Stops 9A
Curb Stops, Ball Valve, 3" thru 2” 9G

Curb Stops, Inverted Key, 3%” thru 1%” 9F
Curb Stops, O-Ring Seal, %" thru 2~ 9E

Fittings, 3" thru 54” 82B
Hydrants 1H
Manhole Frames & Covers 6A
Pipe and Fittings,

Concrete, 20" thru 60” 46B
Pipe, Ductile Iron, 3" thru 16” 42B
Pipe, Ductile Iron, 20” thru 54" 45A
Pipe, PVC, 4” thru 12 49A
Polyethylene Film Envelope 5F
Service Boxes B
Service Saddles 9D
Tapping Sleeves 3D
Valve Bozxes ' 7A
Valves, Butterfly, 8” thru 16” 2D
Valves, Butterfly, 20" thru 60” 2M
Valves, Gate, 3” thru 16" 2A

CHAPTER 4.2.0 GENERAL REQUIREMENTS
FOR ALL WATER MAIN
MATERIAL

4.2.1 Quality of Materials

It is the intent of these specifications to secure new
first class materials. Only material conforming to the
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requirements of the specifications shall be incorporated
in the installation of water mains.

4.2.2 Approval of Water Main Material

All water main material shall be approved by the
W.E.D. before installation. Approval will be based on
tests, review of certified reports from the manufacturer,
measurements and visual examination.

W.ED. will indicate acceptance of water pipe, fit-
tings, valves, and hydrants by stamping each piece with
the W.E.D. symbol. Any of these materials not stamped
shall not be installed without the express approval of
the Commissioner. '

4.2.3 Test Samples

The Commissioner may at his discretion order sam-
ples to be taken and tests conducted on any material
furnished by the contractor in order to insure compli-
ance with the material specifications.

The size, number, source, and method of obtaining
samples and tests performed shall be consistent with
the applicable material specification.

4.2.4 Cost of Tests

The cost of obtaining and delivering initial samples to
W.E.D. or the City of Milwaukee Testing Lab, shall be
borne by the Contractor. The cost of initial tests shall
be at the City’s expense.

Any additional sampling and retesting which is
undertaken in order to obtain acceptance of material
that has failed to meet specification requirements shall
be at the contractor’s expense.

4.2.5 Sourece of Supply

The source of supply of each of the materials shall be
subject to the approval of the Commissioner before use.
Approval may be rescinded at any time by the Commis-
sioner, when the sources of supply fails to produce ma-
terials that are uniform and satisfactory in quality and
of required quantity. If the Contractor desires to fur-
nish material from a source not previously approved for
a specific contract, the Contractor shall give sufficient
notice so that tests upon which approval will be based
can be conducted expeditiously.
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4.2.6 Material Storage on Work Site

Materials delivered on the work site are to be safely,
neatly and compactly stored along the sides of the road-
way in such manner as to cause the least inconvenience
to the property owners, the general public and shall not
impede traffic. Materials shall not be stored within 20
feet of any hydrant or over catch basins, valve boxes or
manholes.

All stone, gravel, or other materials used in the con-
struction work shall be kept in compact piles. All piles
shall be provided with proper lighting and barricading.

Piping material may be strung out along the work site
if practical. If not, the materials shall be stock piled on
the site or stored on trailers.

4.2.7 Handling and Protecting Pipe and Appurtenances

The Contractor shall exercise care in handling all
water piping material and appurtenances. Approved
equipment shall be available at the site for handling
these materials. Chains or steel rope cables shall not be
used as slings to lift pipe. Pipe shall be handled so that
the cement mortar lining is not damaged. Material shall
not be dropped, dragged, or pushed.

When handling valves or hydrants the contractor
shall protect the seat and faces against scratches or
gouging. He shall also drain all valves and hydrants to
protect them from damage by freezing.

Any piping material and appurtenance damaged by
the Contractor shall be replaced or repaired, as ordered
by the Commissioner, at the Contractor’s expense. Ma-
terial which is not sound or cannot be repaired shall be
removed immediately from the job site.

4.2.8 Repair of Damaged Outer Protective Coating

When directed by the Commissioner, the contractor
shall repair all damage to the outer protective coating
on ferrous materials, with “Kopper’s Bitumastic No.
50” or approved equal, with a coating at least as thick as
the original coating but not less than 10 mils. Inner
coatings shall be repaired by an equivalent coating of
Koppers Super Tank Solution or approved equal.
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4.2.9 Storage of Yarning, Rubber Gasket Materials, and
Polyethylene Film

The Contractor shall store all yarning, rubber gasket
material, and polyethylene film in a location that will
insure that it remains clean. Rubber gasket material
and polyethylene film must also be stored to prevent

excessive exposure to high heat or prolonged exposure
to sunlight.

4.2.10 Salvage Material

Hydrants dated 1950 or newer shall be returned to
the Water Works Stores Division Yard. All water main
material removed from the excavation, unless specifical-
ly listed on the plan(s) to be returned to the Water
Works shall become the property of the Contractor. It
shall be removed from the site at no expense to the City.

Unless otherwise noted, all water mains abandoned in

place shall not be removed without approval of the
Commissioner.

CHAPTER 4.3.0 MATERIAL FURNISHED BY
THE CITY

4.3.1 Materials Furnished by the City

The City will furnish the following water main mate-
rials unless otherwise noted on the plan(s).

Fittings Valve Bozxes
Valves Manhole Frames & Covers
Hydrants Manhole Steps
Corporation Stops Curb Stops

Service Boxes

Other miscellaneous items may also be furnished by

the City, but only as noted on the specification or con-
tract drawings.

All other materials required to complete the project
are to be furnished by the Contractor.

4.3.2 City Delivery
The City will deliver all material furnished by the

City and specified in Section 4.3.1 unless otherwise not-
ed on the plan(s). The water main material will be
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strung out on the site where convenient in so far as it is
possible or practical to do so. If in the opinion of the
Commissioner this is not possible or practical, it will be
stockpiled on the site or delivered on trailers to the
work site. The contractor shall unload or move material
so delivered by the City at his own expense.

4.3.3 Responsibility — Damaged or Missing Material

The Contractor’s responsibility for material furnished
by the City and delivered to the site prior to the actual
start of construction shall begin on the day that the
Contractor moves on the site. He shall inventory all
material delivered prior to his arrival and sign the Wa-
ter Department’s “Stores Material Requisition and
Di.sblérsement Report” as a receipt of materials re-
ceived.

The Contractor’s responsibility for materials deliv-
ered during construction shall begin upon delivery. He
shall sign the “Stores Material Requisition and Dis-
bursement Report” at that time.

The Contractor shall be fully responsible for all mate-
rial for which he has signed a receipt. If any material is
damaged or missing, the Contractor may purchase re-
placement items from the Milwaukee Water Works or
the contractor may replace the damaged or missing
material with new material from the contractor’s sup-
plier, which must be approved by the City prior to in-
stallation.

The Contractor shall examine all material furnished
by the City at the time his responsibility begins. He
shall reject all material that is defective. Material which
is accepted as sound and incorporated into the work,
but within the guarantee period of 2 years is found to be
defective shall be replaced by the Contractor. If it is
found that the defect could have been discovered by the
Contractor’s visual inspection or if it was caused by his
operation, he shall assume the full cost of repair or re-
placement. If the defect is found to be the City’s respon-
sibility, the Contractor will be reimbursed for his costs
in accordance with Chapter 2.6.0. The Commissioner
will be the sole judge in determining the responsibility.

4.3.4 Return of Materials

Material furnished by the City and not required, and
any material removed from the excavation and specifi-
cally designated to be returned to the City, shall be de-
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livered to the Milwaukee Water Works Stores Division
Yard at 3715 W. Lincoln Ave. or other designated loca-
tion.

Material being returned must be accompanied with a
“Surplus Material” form completed by the Public
Works Inspector assigned to the project.

CHAPTER 4.4.0 MATERIAL FURNISHED BY
THE CONTRACTOR

4.4.1 Material Furnished by the Contractor

Except for materials listed in Chapter 4.3.0, the Con-
tractor shall furnish and deliver any and all materials
necessary for the completion of all of the contract re-
quirements.

All material furnished by the Contractor shall comply
with or exceed the requirements set forth in the appro-
priate materials specification referred to in 4.1.0, 4.4.0,
and/or subsequent chapters.

4.4.2 Surplus Material

The Contractor shall remove at his expense and with-
out undue delay any surplus material remaining on the
work site. The City will not pay for surplus material
unless explicitly stated on the plan(s).

4.4.3 Inspection of Water Piping Material
See Section 3.4.13

The Contractor shall have the material easily accessi-
ble for inspection by the City and shall furnish any la-
bor and equipment necessary to assist with this inspec-
tion at no cost to the City.

The Contractor shall be responsible for all materials
furnished by him and shall replace, at his own expense,
all materials not complying with the specifications. This
responsibility shall include the furnishing of all material
and labor required for the replacement of installed ma-
terial disclosed to be defective within the 2 year guaran-
tee period.

The Contractor shall promptly remove from the site,
all defective material furnished by him.

4.4.4. Lead

Lead for jointing purposes shall conform to ASTM
Designation B-29.
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Lead removed from existing joints on the site may be
used. Lead service pipe material or plumber’s lead may
not be used as jointing material.

4.4.5 Yarning Material

Yarn material shall be of approved dried unoiled jute
or unoiled braided hemp or other material accepted by
the Commissioner and shall be free from dirt, oil, grease
or any substance that would effect the proper installa-
tion of the lead joint.

4.4.6 Thrust Restraint Materials, Metal Strapping, Bolts,
ete.

Unless otherwise stated in the Contract Documents,
the Contractor shall furnish and install all thrust re-
straint materials to include, but not necessarily limited
to concrete anchors, bases, and buttresses, strapping, tie
rods, bolts, nuts, turn buckles, bands, washers and me-
chanical joint follower restraint glands. The cost shall
be included in the unit price bid for the installation of
the water main.

Thrust restraint strapping, tie rods, bolts, nuts,
bands, and washers shall be of high strength, low alloy
steel conforming to the requirements of ASTM Desig-
natii)n A-242 or shall be of 300 series 18-8 stainless
steel.

The following elements of thrust restraint may be
used with mechanical joints and ductile iron pipe:

A) Superstar “Tie bolts”, “Tie couplings”, and “Tie
rod” as manufactured by Star National Products
of Columbus, OH.

B) Megalug mechanical joint ductile iron special
gland and lugs as manufactured by Ebba Iron Inc.
of Eastland, TX.

Only in those instances where specific approval of the
Commissioner is granted, mild steel components of a
joint restraint system may be used. In that event, the
steel bars shall conform to ASTM A-575, any grade
from M1012 through M1025, the bolts and nuts shall
conform to ASTM A-307, nuts shall be heavy grade,
structural shapes shall conform to ASTM A-36 and all
elements shall be encapsulated after installation. See

82



Section 5.3.0, Installation of Water Main and Appurte-
nances.

The dimensions and installation of the components of
the thrust restraint system used shall conform to the
respective specification drawings.

4.4.7 Gaskets

Gaskets for flanged joints shall be 1/16” thick, full
faced, :ind made from plant fiber or other approved
material.

4.4.8 Brick and Block

Concrete brick shall conform to the requirements for
Grade N-11 as specified in ASTM Designation C-55.
Concrete block shall conform to ASTM Designation C-
139. All brick and block shall have a depression or key-
way in either the top or the bottom.

4.4.9 Precast Manhole Sections

Precast reinforced concrete manhole sections shall
meet the requirements of ASTM Designation C-478.

4.4.10 Mortar

Mortar to be used for joints in masonry units, for
plastering or for any other specified use shall be in ac-
cordance with the requirements of ASTM Designation
C270, Mortar Type M.

The mortar shall be mixed in the proportions of the
following:

Parts by Parts by Parts by Damp, Loose

Volume Volume Volume Mason Sand
Portland Masonry Hydrated
Cement Cement Lime
1 1 0 Not less than
1 0 V4 2% and not

more than 3
times the sum
of the volumes
of the cement
and lime used.
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A mixture of any of the above cementitious materials,
when furnished in approved packages, may be accepta-
ble in such proportions that when mixed with mason
sand and water will produce a suitable mortar and meet
the compressive strength requirement of 2500 psi for
Mortar Type M of the property specification of ASTM
Designation C270.

The Portland Cement, Masonry Cement and Hydrat-
ed Lime shall conform to ASTM Designations C150,
C91 and C207 Type S respectively.

4.4.11 Timber and Forming Lumber

Timber and lumber used in tunnel, support of trench
side walls, and blocking shall be of good quality, reason-
ably straight-grained and free from weakening knots,
warpage, or other defects. The Wisconsin Administra-
tive Code rules of the Department of Industry, Labor,
and Human Relations shall govern the sizes and spac-
ings to be used. Timber and lumber used for the bracing
and stiffening of forms for concrete structures shall be
of good quality, free from weakening knots and of such
sizes and spacings and design that will provide a liberal
factor of safety and a rigid form for concrete at the rate
of pour employed.

4.4.12 Sewer Pipe

All sewer pipe furnished under this classification shall
conform to the City of Milwaukee Sewer and Building

Service Specifications including all Addenda and/or re.
visions.

4.4.13 Annular Space Filler — Manhole Walls and Cas-
ing Pipe

The annular space between the pipe and the manhole
wall as shown in Drawing No.’s 24, 26, 27 and 28 or be-
tween the concrete bulkhead in casing pipe and the
water pipe as shown in Drawing No. 35 shall be filled
with an approved flexible resilient material such as
foam rubber, preformed rubber, butyl rubber, or seg-
mented paving felt. The thickness of the filler material
on the pipe shall be not less than 2 inches.
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4.4.14 Casing Pipe

Casing pipe shall be steel conforming to ASTM Des-
ignation A-53 or A-134. Wall thickness shall be as speci-
fied in Drawing No. 34.

4.4.15 Polyethylene Film

The Contractor shall furnish and install all polyethyl-
ene film and tape. The material shall conform to the
appropriate specification listed in Section 4.1.1. The
cost shall be included in the unit price bid for the instal-
lation of the water main.

4.4.16 Insulation

Rigid Insulation shall be closed cell extruded polysty-
rene foam, STYROFOAM SM, or STYROFOAM
XFS43001 as manufactured by the DOW Chemical
Corp. or an approved equal. Minimum width of the in-
sulation board shall be 2 feet, the minimum length shall
be 4 feet and the minimum thickness shall be 2 inches.
The insulation shall have the following properties:

1) Compressive strength of 40 psi average, when test-
ed in accordance with ASTM D1621.

2) Water absorption of 1% average when tested in
accordance with ASTM D2842 or 0.1% when test-
ed in accordance with ASTM C272.

Where specific approval of the Commissioner is
granted, perlite or vermiculite concrete encasement or
cover may be substituted for the rigid insulation in the
ratio of 4" of concrete to 2” of rigid board. The concrete
shall have a mix ratio of 1 part Portland cement and 8
parts perlite or vermiculite.

4.4.17 Grass Seed

The grass seed shall conform to the Seed Law of the
State of Wisconsin regarding noxious weed seed con-
tent. No seed shall be used on the work later than one
year after the test date which appears on the label.

Grass seed shall be tested when required in accor-
dance with the methods and procedures used in making
purity analysis and germination tests as adopted by the
U.S. Department of Agriculture in the Administration
of the Federal Seed Act..
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The seed mixture shall be composed of seeds of the
purity and germination and proportions by weight as
follows:

GRASS SEED MIXTURE
Percent Percent Percent
Purity Germination Weight

No. 21 Kentucky Blue Grass 85 80 50 to 60
Creeping Red Fescue 97 80 30
Red Top 92 90 0to 10
Perennial Rye Grass 98 90 10

Each bag of seed shall have a label securely attached
showing the ingredients, minimum crop seed, and ger-
mination.

4.4.18 Seod

Sod shall be freshly cut, nursery grown grass consist-
ing of 2 or more Kentucky Blue Grass varieties incorpo-
rated within the sod, so as to form a polystand. The
dominant grass must be of preferred variety. The other
grasses should be of the preferred varieties, however,
less desirable varieties will be accepted providing they
do not occupy more than 40 percent of the stand.

The preferred Kentucky Blue Grass varieties are:
Glade, Baron, Victa, Majestic, Adelphi, Bonnie Blue,
Parade and Nugget. The less desirable Kentucky Blue
Grass varieties are Merion and Flyking.

Sod shall be of uniform thickness with a minimum of
% inch. At the time the sod is cut, the grass shall have a
length of approximately 2 inches and the sod shall have
been raked free of debris.

The sod shall not be cut in a dry condition. In the
event of dry weather conditions, the sod shall be wa-
tered in sufficient quantities to provide a well-moist-
ened condition of sod to the depth to which it is to be
cut. Depending on the nature of the sod, all of the dense
root system shall be retained in the sod strip.

CHAPTER 4.5.0 CONCRETE

4.5.1 Conecrete Classifications
The classes of concrete to be used for the different
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“items of construction, unless otherwise specified, shall

be in accordance with the following table:

CONCRETE CLASSIFICATIONS
Minimum
Cement Size of

Content, Type of

Coarse
Classof SacksPer Cement Aggregate
Concrete Cu. Yd.  Required Required Use

A 7.0 LIS, No.1plus Pavement
TAor No.2or Pavement Base & Shim,
ISA No. 1 alone Driveway, Curb & Gutter
Special Items or in place
_ of HE.S. Cement
B 6.5 LIS, No.1plus Special Construction
IA, or No.2or
ISA No. 1 alone
C 6.0 LIS, No.1plus Open Channel, Concrete
IA, or No. 20r Pipe, Precast Manholes,
ISA No. 1 alone Sidewalk, Monolithic
Sewers, & Appurtenances
D 5.5 LIS, No.1plus Envelopes, Cradles,
IA, or No. 2or Manhole Bases, Caps, &
ISA No. 1alone Riser
E 5.0 LIS, No.1plus Special Construction
1A, or No. 2 or
ISA No. 1 alone
F 45 IAorISA No.1lplus Anchors, Buttresses,
No. 2or Bases
No. 1 alone
Backfill 2% LIS, No. 1 Tunnel Backfill, &
Concrete 1A, or ISA Backfill Wall
Cellular 8 I,orIA  None Tunnel Backfill,
Concrete Abandoning Sewers, &
Grouting Mixture
1. Site-mixed backfill concrete may be proportioned
either with one bag of Portland Cement, 6 cubic feet
of concrete sand, and 6 cubic feet of No. 1 coarse ag-
gregate or one bag of Portland Cement and 12 cubic
feet of graded aggregate.
2. The cement-sand slurry portion of cellular concrete

shall be proportioned to contain 8 bags of cement per

cubic yard of slurry. Blending the preformed foam

with the cement sand slurry shall produce a concrete

%av%ng a fresh weight of not less than 75 lbs. per cu-
ic foot.
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3. Concrete items including sidewalks, driveway, curb
and gutter, shall be made with air-entraining con-
crete containing No. 1 size coarse aggregate only.
Pavement shall be constructed with air-entraining
concrete containing No. 1 and No. 2 coarse aggre-
gates.

4. For concrete Classes A through E, 75 pounds of
flyash from an approved source or water reducing
admixture may be substituted for one half sack of
Portland Cement per cubic yard of concrete. The
addition of flyash or water-reducing admixture shall
be formulated to provide the same strength and

workability as concrete containing standard materi-
als.

5. High strength concrete mixes (5000 psi and 6000 psi)
utilizing both flyash and water-reducing admixture
shall be made to a proportion designed by the Com-
missioner.

4.5.2 Portland Cement

All cement shall be Portland cement unless otherwise
specified. The cement shall be an approved brand and
shall be the type required for the class of concrete speci-
fied for the particular item of construction.

4.5.3 Proportioning
The Commissioner reserves the right to determine

the proportioning of all materials of the concrete mix.

4.5.4 Slump

Unless otherwise directed, concrete when discharged
from a mixer or ready mix truck shall have a slump of
approximately 3 inches as determined by the City in
accordance with current A.S.T.M. designation C-143.

4.5.5 Air-Entrained Portland Cement Conecrete

Air-entrained Portland cement concrete shall be
composed of type IA Portland cement or type I Port-
land cement plus an air-entraining admixture, fine and
coarse aggregates and water.
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4.5.6 Quality of Water

City water shall be used wherever available for con-
crete mixes. If City water is not available, the water
proposed for use shall be potable, clear, free from oil,
acid, excessive alkalinity, organic matter or other harm-
ful ingredients and then used only with approval of the
Commissioner.

4.5.7 Ready Mixed Concrete

Ready-mixed concrete shall comply with ASTM Des-
ignation C94 and be prepared at plants approved by the
Commissioner. The concrete shall conform to the fol-
lowing requirements.

a. Limitations of Equipment — Mixers and agitators
shall be operated within the limits of capacity and
speed of rotation designated by manufacturer of
the equipment.

b. Truck Mixed Concrete — Concrete that is com-
pletely mixed in a truck mixer, shall be subjected
to 70 to 100 drum revolutions. The number of rev-
olutions and mixing speed shall be adequate to
produce homogeneous concrete.

c. Central Mixed Concrete — For central mixed con-
crete, the acceptable minimum mixing time for
mixers having capacities of one yard or more is one
minute for one cubic yard increased by 15 seconds
for each additional cubic yard. Where mixer per-
formance tests have been made, the acceptable
mixing time may be reduced to a point at which
satisfactory mixing has been achieved as defined in
ASTM Designation C94, and with the approval of
the Commissioner.

d. Addition of Water — No water shall be added
after the initial introduction of mixing water to the
batch except when on arrival at the job site, the
slump of the concrete is less than that specified.
When the addition of water is necessary, the drum
shall be turned an additional 30 revolutions or
more at mixing speed before being discharged.

e. Batch Hopper Scales — Batch hopper scales shall
be tested and approved by the local sealer of
weights and measures, the Wisconsin Department
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of Transportation, Division of Highways or an
approved testing service. Approvals shall be ob-
tained at intervals not exceeding 12 months. The
hopper scales of portable plants shall be tested and
approved after each movement of the plant.

f. Rejected Loads — Rejected loads of concrete shall
not be retempered or adjusted by additional ingre-
dients and shall not be shipped to another City
contract.

g. Delivery Tickets — A delivery ticket shall be fur-
nished to the inspector with each load of concrete
delivered to the project. This ticket shall provide
the following information:

L Nlame, plant number, and location of ready-mix
plant

. Name of Contractor purchasing the concrete.

Project location

Date

. Cement type and brand

dmixtures, if used

. Cement content (sacks per cubic yard)

Maximum size of coarse aggregate

. Truck number

10. Time dispatched

11. Amount of concrete in the load (cubic yard)

h. Maximum Time Before Use — Concrete shall be
discharged from a truck mixer or agitator not later
than 1% hours after the introduction of water to
cement and aggregate.

i. Certification — The batching plant shall meet the
requirements for ready mixed concrete batch
plants as set forth by the National Ready-Mix
Concrete Association Certification Plan.

X BRI Y XY

4.5.8 Cold Weather Concrete

Concrete delivered in air temperatures between 30
degrees F and 40 degrees F shall arrive at the site of the
work having a temperature not less than 60 degrees F.
Concrete delivered in air temperatures between 0 de-

rees F and 30 degrees F shall arrive at the site of work
aving a temperature not less than 70 degrees F. Heated
concrete shall at no time during its production exceed
90 degrees F. The Commissioner may order concreting
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discontinued when the air temperature falls below 35
degrees F. -

4.5.9 Mechanical Vibration

When ordered by the Commissioner, high frequency
mechanical vibrators shall be used in the placement of
concrete.

4.5.10 Test Cylinder

When ordered by the Commissioner, test specimens
shall be made in accordance with A.S.T.M. current Des-
ignation C31. These specimens will be taken by repre-
sentatives of the Commissioner in 6” x 12" cylinders,
furnished by the City.

4.5.11 Substituting High Early Strength Concrete
(H.E.S.)

If the Contractor at his own request uses high early
strength cement or a class “A” concrete to shorten the
interval between the pouring of concrete and the place-
ment of load upon the structure, he shall assume the
added cost.

When ordered as an extra, the City will pay for the
additional cement or high early strength cement used in
the concrete in accordance with the prices listed in the
Supplemental Schedule of Fixed Prices.

4.5.12 Strength Tests for Monolithic Concrete Construc-
tion

All structural concrete construction shall be tested for
compressive strength in conformance with A.S.T.M.
current Designation C39.

CHAPTER 4.6.0 BEDDING AND BACKFILL
MATERIAL

4.6.1 Bedding

a. General — Bedding shall consist of the material
produced from crushing hard, tough, durable
sound limestone or dolomite ledge rock. Deleteri-
ous substances shall not exceed the following:
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Deleterious Maximum
Substances or Particles Percentage By Weight

Chert 4%
Coal 0.5%
Clay lumps and friable particles 1.5%
Soft fragments 1%
Any combination of above 4%
Flat, elongated or laminated pieces 10%
Material finer than No. 200 Sieve 1%

b. Bedding Chips — Bedding chips of 34" size shall
be used as bedding for 16" and smaller water

mains.

Percentage
Sieve Sizes Passing By Weight
¥ inch 100
3% inch 90 to 100
No. 8 Oto 15
No. 30 0Oto 3

c. Bedding Stone — Bedding stone of 34" size shall
be used as bedding for 20” and larger water main.

Percentage
Sieve Sizes Passing By Weight
1inch 100
% inch 90 to 100
% inch 20to 55
No. 4 Oto 10
No. 8 ' Oto 5

d. Screenings — Screenings shall be used at the di-
rection of the Commissioner.

Percentage
Sieve Sizes Passing By Weight
% inch 100
No. 4 75 to 100
No. 100 10to 25

e. Other Bedding Material — No other bedding ma-
terial may be used without the approval of the
Commissioner.

4.6.2 Gravel Backfill
A. General — Material for backfilling shall consist of
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hard, tough, durable particles ranging from fine to
coarse in a substantially uniform combination.
Sufficient fine material shall be present to fill all
the voids of the coarse material. No stones over 2
inch sieve size shall be present. Some fine clay or
loam particles are desirable, but they shall not be
present in the form of lumps.

B. Type “A” — Bank run gravel used as backfill shall
meet the following gradation requirements.

Percentage
Sieve Sizes Passing By Weight
2 inches 100
No. 4 : 35 to 60
Material finer than 200 5to15

C. Type “B” — crushed gravel or crushed stone used
as backfill shall meet the following gradation re-

quirements.
Percentage

Sieve Sizes Passing By Weight
linch 100

% inch 85 to 100

3% inch 50to 80

No. 4 35to0 65

No. 40 15to 30

No. 200 5to 15

4.6.3 Excavated Material As Backfill

Excavated material used as backfill shall consist of
loam, clay, sand, gravel or other materials which, in the
judgement of the Commissioner, are suitable for back-
filling. Unsuitable backfill materials include vegetable
or other organic material, all types of refuse, large
pieces or fragments of inorganic material exceeding six
inches in any dimension and such other materials as, in
the judgement of the Commissioner, are unsuitable for
backfilling. Frozen backfill material shall not be used.

4.6.4 Backfill Concrete
See Section 4.5.1 for mixing proportions.

4.6.5 Cellular Concrete
See Section 4.5.1 for mixing proportions.
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4.6.6 Aggregate Slurry Backfill

Aggregate slurry backfill shall consist of No. 1 and

No. 2 coarse aggregate Class “C” concrete mix with the
cement deleted.

The material shall be mixed with water to inundate
the aggregate sufficient to provide approximately a 3
inch slump. The mix shall be deposited in the trench
directly from a concrete transit mix truck.

CHAPTER 4.7.0 GRADING, PAVING
MATERIALS

4.7.1 Crushed Stone

a. General Requirements — Crushed stone shall con-
sist of material produced from crushing hard,
tough, durable sound limestone or dolomite ledge
rock. Deleterious substances shall not exceed the
limits listed in Section 4.6.1a.

Stone which fractures to flat and elongated pieces
is not aceptable.

b. Gradation Requirements — Crushed stone, and
crushed stone screenings shall comply with the
gradation requirements specified in the following

table:
(a) 2% inch Crushed Stone (ASTM C33-Size
No. 2) -

. . : Percentage
Sieve Sizes ~ Passing By Weight
3inch 100
2% inch 90 to 100
2inch 35to 70
1% inch 0to 15
% inch Oto 5
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(b) 2 inch Crushed Stone (ASTM C33-Size

No. 3)

. ) Percentage
Sieve Sizes Passing By Weight
2% inch 100
2 inch 90 to 100
1% inch 35to 70
1 inch Oto 15
% inch Oto 5
(¢) 1% Inch Graded Crushed Stone

Percentage

Sieve Sizes Passing By Weight
2inch 100
1% inch 85 to 100
1inch 65to 90
% inch 50to 80
No. 4 30to 60
No. 10 20to 50
No. 40 10to 30
No. 200 5to 15
(d) Crushed Stone Screenings

. ) Percentage
Sieve Sizes Passing By Weight
Y inch 100
No. 4 75 to 100
No. 100 10to 25

4.7.2 Graded Aggregate

Graded aggregate shall consist of gravel, crushed
gravel or crushed stone and be composed of hard,
sound, durable particles and a filler of sand, stone dust
or other finely divided mineral material. It shall comply
with ASTM Designation D1241, Specification for Soil
— Aggregate Sub Base and Surface Courses, except as
modified as follows:

a. It shall be free of clay lumps and vegetable matter.

b. The fraction passing the No. 200 sieve shall be less
than % the fraction ({)assing the No. 40 sieve for
gravel aggregate, and less than 0.7 for crushed
stone aggregate.

c. If filler, in addition to that naturally present in
graded aggregate is necessary to meet the grada-
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tion requirements or for satisfactory binding, it
shall be uniformly blended with the aggregate at
the screening plant.

d. At least 50 percent of the particles held on the No.
4 sieve shall have at least one fractured surface.

e. It shall meet the grading requirements for the per-
tinent type as specified in the following table:

Percentage Passing by Weight

% inch 1% Inch
Crushed Graded Graded

Road Crushed Crushed

Sieve Size Gravel Stone Stone
1% inch _— R 100
1inch 100 100 —

34 inch 85-100 85-100 _

3% inch 50-80 50-80 30-65
No. 4 35-60 35-65 25-55
No. 10 25-50 —_— 15-40
No. 40 15-30 15-30 —
No. 200 5-15 5-15 2-12

4.7.3 Screenings
See Crushed Stone Screenings in Section 4.7.1(d).

4.7.4 Bituminous Patch Material

Bituminous patch material shall meet the following
requirements:

(A) Grade of Liquid Asphalt — The grade of liquid
asphalt mixed, stored, used or applied during the
period of October 1st through April 30th, shall be
grade MC250 meeting AASHTO Designation
M82. During the period May 1st thru September
30th, the liquid asphalt mixed, stored, used, or
applied shall contain a maximum 5 percent by
weight of petroleum solvent.

(B) Percent of liquid asphalt — The percent of liquid
asphalt shall be in the range of 4 to 6% by weight
of the total mix.

(C) Gradation — Aggregate gradation requirements
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for bituminous mixes shall be as listed in the fol-

lowing table:
Percentage

Sieve Size Passing By Weight
Y% inch 100
% inch 90 to 100
No. 4 60to 80
No. 8 35to 65
No. 16
No. 30
No. 50 6to 25
No. 100
No. 200 2to 10

4.7.5 Asphaltic Pavement Mixes

Asphaltic pavement mixes shall conform to the re-
quirements of the Street Construction Specifications.

4.7.6 Concrete Pavement

Concrete pavement shall conform to the requirements
of the Street Construction Specifications.
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PART S5
CONSTRUCTION
CHAPTER 5.1.0 EXCAVATION

5.1.1 Code Requirements

All work shall be performed in accordance with the
Wisconsin Administrative Code on “Trench, Excava-
tion, and Tunnel Construction” and any additional re-
quirements included in the Contract Documents.

S5.1.2 Excavation Required

Water Mains shall be installed in open cut trench sec-
tion unless otherwise indicated on the plans. Exceptions
from this procedure may be permitted to allow for tun-
neling, boring, or jacking with the express approval of
the Commissioner.

The Contractor shall do all excavation work required
for the completion of all work required by the contract
including excavation work required for hydrostatic test-
ing, and chlorination. He shall also excavate to obtain
water samples from mains and appurtenances and to
install closures and provide temporary water service.

Unless otherwise indicated in the contract docu-
ments, the unit price bid shall include the cost of all
such excavation and minor tunneling or boring.

5.1.3 Length of Open Trench

The Contractor shall have no more than 400 feet of
trench open at any one time. In no case shall he close
more than one street crossing with the same trench or
operation at any one time, except by written permission
of the Commissioner.

When nighttime temperatures are forecast to fall be-
low freezing, the Contractor shall not leave more than
100 feet of trench open overnight. Also see Section
5.16.7.

5.1.4 Dimensions of Trench

(A) Depth — In earth the Contractor shall excavate a
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minimum of three inches and a maximum of six inches
below the outside of the barrel of the pipe. In rock exca-
vation the minimum shall be six inches and the maxi-
mum nine inches below the outside of the pipe barrel.
These depths shall be checked for the entire length of
every pipe prior to the placing of any bedding material.
If depth of the excavation is greater than these defined
limits, the Contractor at his own expense, shall backfill
and compact to the proper depth with material ap-
provedalby the Commissioner before placing bedding
material.

Bell and coupling holes shall be excavated to provide
three (3) to six (6) inches of bedding under the installed
bell or coupling but no larger than necessary for joint
assembly. In rock excavation, a minimum of four (4)
inches of bedding shall be provided. For a lead joint,
sufficient space shall be provided for pouring and caulk-
ing the joint. Excessive excavation shall be backfilled
and compacted with material and in a manner pre-
%:ribed by the Commissioner at no extra cost to the

ity.

(B) Width — The trench shall be wide enough to pro-
vide a six inch minimum clearance between the outside
of the pipe barrel and the face of any trench sheathing
or bracing. In trenches without sheathing or bracing,
this clearance shall be to the side wall of the trench. For
pipe other than ductile iron and for ductile iron pipe 20"
diameter and larger, the maximum trench width at the
top of the pipe shall be the outside diameter of the pipe
plus 2 feet. The remaining trench walls shall be kept
vertical whenever possible.

Sidesloping or “benching down” of the trench will be
permitted except where such sidesloping or benching
would encroach upon private property or endanger ex-
isting or future underground utilities or structures or
pavement. Where sidesloping or “benching down” is
used, the maximum trench width at the top of the pipe
shall not be exceeded.

The Commissioner may prohibit sidesloping or
benching if in his judgement this method of construc-
tion is detrimental to the City.

When sidesloping is done, it shall not be carried deep-
er than 2 feet above the top of the pipe.
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If the above maximum trench widths are exceeded,
the Commissioner may order special bedding at no ad-
ditional cost to the City.

5.1.5 Bottom of Excavation

The Contractor shall remove all lumps, loose pieces of
material, and stones exposed in the bottom of the exca-
vation. Any holes created in the bottom of the excava-
tion by the removal of stones or other objects shall be
filled and compacted with crushed stone, or other mate-
rial approved by the Commissioner at no extra cost to
the City. The Contractor shall remove any soft and/or
other unstable material before he places the bedding.
When the trench bottom is unstable, or contains other
unsuitable materials, the work shall conform to Section
5.3.3. :

5.1.6 Excavation in Rock

When rock is encountered, the surface shall be
stripped of earth and shale and the Commissioner noti-
fied in order that the trench may be measured and
cross-sectioned before rock is removed. In lieu of strip-
ping the earth overburden prior to blasting, the Com-
missioner and the Contractor may mutually agree on a
method to define the vertical limits of the rock. Any
rock excavated, before such measurement or agreement
is made will not be paid for. Rock excavation shall be
defined as hard, solid rock in ledges, bedded deposits
and unstratified masses, and all natural conglomerate
deposits so firmly cemented as to present all the charac-
teristics of solid rock. This shall include all masonry or
concrete structures not shown on the plans. Shales, hard
pan, masonry and concrete rubble, boulders less than
one cubic yard which are not a part of or attached to
substrata of rock, shall not be considered rock excava-
tion. Where there is no bid price for rock excavation the
City will pay for such rock excavation at the unit price
named in the Schedule of Fixed Prices.

The trench in rock excavation shall be excavated to a
minimum of 6 inches below the outside of the barrel and
4 inches below the bell of the pipe. The pay depth for
rock excavation in open cut shall be the minimum per-
missable depth of excavation below the pipe.

The pay width for rock excavation in open cut shall
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be the actual width of excavated trench but shall not
exceed the outside diameter of the pipe plus 24 inches.

The pay quantities for rock excavation in tunnel shall
be the actual volume of rock excavated within the fol-
lowing limit:

Standard Tunnel Section — Ten inches beyond the
outside of the barrel of the pipe to be installed, but not
less than 4 feet vertical and 3 feet horizontal (Wisconsin
Administrative Code Regulation).

5.1.7 Excavated Materiais

The excavated material to be used for trench backfill-
ing must be stored so that it will cause a minimum of
inconvenience to public travel, adjacent property own-
ers, tenants or other Contractors.

The excavated material which is not to be used for
t{lench backfilling shall be removed immediately from
the site.

No claim for extra payment will be allowed because of
the presence of quicksand or other materials tending to
increase the excavating costs, unless specifically provid-
ed for in the Contract Documents.

5.1.8 Excess Excavated Material

(A) The Contractor shall not dispose of any excess
excavated material in any waters of the State or
on wetlands without written approval from the
Wisconsin Department of Natural Resources.

(B) Excess excavated material shall be disposed of by
the Contractor at the Contractor’s own option
and cost unless the Contractor is otherwise di-
rected by the Contract Documents, with the ex-
ception as specified in Section 5.1.8 (C).

(C) The Commissioner may order a quantity of up to
10 percent of the excess excavated material to be
delivered to streets, alleys, public properties, or
other locations designated by the Commissioner.
The cost of delivering such excess material to any
point within a radial distance of one mile from
the site of the work shall be included in the price
bid for water main installation. After delivery to
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the designated locations, the material shall be
properly leveled off by the Contractor.

5.1.9 Drainage of Excavation

The Contractor shall keep all excavations free of wa-
ter 91;1 sewage and debris during the entire construction
period.

No ground or surface water shall be allowed to drain
into any existing sanitary sewer. No work shall be per-
formed under sewage or under water except with the
approval of the Commissioner, and then only in accor-
dance with methods prescribed by the Commissioner.
The cost of constructing flumes, dams, sumps or pump
wells, and the cost of pumping or bailing shall be includ-
ed in the price bid for the work.

5.1.10 Dewatering Sumps and Pump Wells

Dewatering sumps and pump wells are to be properly
sheathed and braced while in use, and when abandoned,
shall be backfilled in the manner described for all back-
filling. The cost for making all extra excavations neces-
sary to prevent the water from interfering with proper
construction practices, and for forming all dams, and
furnishing and laying of underdrains, digging of sumps
or wells, bailing and fluming, shall be borne by the Con-
tractor, and included in the bid prices for items of work.

If wells are being used for dewatering purposes, the
wells shall be drilled, maintained and abandoned in
accordance with the requirements of the Wisconsin
Department of Natural Resources.

5.1.11 Underground Interference

Where an existing underground structure is encoun-
tered in the trench or the tunnel of the proposed water
main, and because of interference, such underground
structure requires relocation or partial removal, the
Contractor shall immediately give notice of such inter-
ference to the Commissioner and the owner of the un-
derground structure.

The Contractor, upon the written order of the Com-
missioner, shall make any necessary excavation for such
relocation and will be paid the basis of payment for al-
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tered work as specified in Chapter 2.6.0.

The relocation of structures owned by other utilities
will usually be made by the owner. However in the event
that the Contractor is ordered by the Commissioner, in
writing, to make such relocation, the Contractor will be
paid for altered work as specified in Chapter 2.6.0.

No extra compensation will be paid for delays caused
by the interference of existing underground structures.

In the event that the relocation of a structure is to be
made for the convenience of the Contractor rather than
because of actual interference with the proposed water
main or structure, the Contractor shall first notify the
Commissioner and the owner of the underground struc-
ture of the Contractor’s desire to temporarily relocate
such structure or to discontinue the service thereof, and
receive permission from the owner for such relocation or
discontinuance of service. Replacement to original posi-
tion and condition if required, shall be made at no cost
to the owner or the City.

The City will do all work on its structures in connec-
tion with relocation, discontinuance and replacement,
billing the Contractor for all costs of same or with the
approval of the City, the relocation, discontinuance and
replacement may be made by or arranged for by the
Contractor at the Contractor’s own expense.

Where the excavation of either trench or tunnel ex-
tends under or approaches an underground structure in
*a manner to endanger it, the Contractor shall be respon-
sible for the protection of such structure and shall
brace, support and otherwise protect it.

5.1.12 Ladders

The Contractor shall supply a substantial ladder for
access to all trenches more than six feet in depth. The
ladder shall project out of the trench at least 36 inches.
It shall be available for the Inspector’s use at any loca-
tion on the job site where his work requires that he de-
scend into the trench.

5.1.13 Clearing and Grubbing of Trees

No trees shall be removed, cut down, or trimmed ex-
cept as permitted in Section 3.4.21. Only those trees or
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:stumps 4 inches in diameter and over shall be consid-
ered pay items for clearing and grubbing. The following
methods shall be used in the disposal of trees and
stumps.

(A) Tree Clearing — The leaves, limbs, or logwood
from all trees, shall be disposed of by the Con-
tractor at his expense, within 5 days after being
topped, cut down or removed. Clearing shall con-
sist of cutting and disposing of the portion of the
tree above the swell.

(B) Tree Grubbing — Root stumps from trees shall
be disposed of by the Contractor at the Contrac-
tor’s own expense. Root stump removal by chip-
ping type equipment is permissable. Grubbing
shall consist of the removal and disposal of the
root stump.

5.1.14 Thawing of Frozen Ground

The Contractor shall obtain a permit from the De-
partment of Building Inspection and Safety Engineer-
ing before building a fire to thaw frozen ground and
shall comply with all conditions of the permit. Thawing
shall be accomplished by burning an approved fuel
which does not emit excessive smoke or flame or other-
wise inconvenience the public. No wood fuel shall be
used to thaw ground unless specifically permitted by
the Commissioner. The Commissioner may prohibit
burning whenever it is deemed undesirable.

5.1.15 Tree Tunneling

Timber tunnel sets shall be used under trees for the
entire length of tunnel as required by Paragraph 3.4.21.
Boring may be used in place of tunneling. The cost of
tree tunneling or boring shall be included in the bid
price for installing the water main.

5.1.16 Exposing Existing Water Mains

When the water main installation approaches a point
of connection or closure, the Contractor shall expose the
main sufficiently in advance of the water main installa-
tion to provide for the connection to the new main with-
out special fittings. Any additional costs incurred due to
a deviation from this procedure shall be borne by the
Contractor.
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The Contractor shall protect and block the exposed
end of an existing main under pressure to prevent blow-
ing out of the plug or cap. On water mains 16 inches in
diameter or larger under pressure, the Contractor shall
not excavate below the top of the buttress for a mini-
mum distance of ten feet from the back of the concrete
buttress. The Contractor shall increase this distance if
water or unstable ground conditions are encountered.

CHAPTER 5.2.0 SHEATHING, BRACING
AND SHORING

5.2.1 Excavation to be Sheathed, Braced and Shored

Open-cut trenches shall be sheathed and braced as
required by the Wisconsin Administrative Code, the
Contract Documents, and as may be necessary to pro-
tect life, property or the water main installation. When
close sheathing is required, it shall be driven so as to
prevent soil from entering the trench either below or
through the sheathing.

The shoring and bracing of tunnel excavations shall
conform to the requirements of the Wisconsin Adminis-
trative Code and to any additional requirements of the
Contract Documents. Tunnel timber sets shall be
placed so as to prevent the infiltration of solid material
into the tunnel excavation as specified in the chapter on
Tunnels in the Sewer and Building Services Specifica-
tion.

The Commissioner may allow close sheathing to be
set in place rather than be driven, providing that
ground conditions are suitable and that the trench is
properly braced prior to the placing of sheathing. Any
voids behind the sheathing shall be immediately filled
with gravel backfill material.

5.2.2 Lower Limits of Sheathing

The Commissioner reserves the right to order the
sheathing driven to the full depth of the trench or to
such additional depths as may be required for the pro-
tection of the work. Where the soil in the lower limits of
a trench has the necessary stability, the Commissioner,
at his discretion, may permit the Contractor to stop the
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driving of sheathing at some designated elevation above
the trench bottom. The granting of permission by the
Commissioner, however, shall not relieve the Contractor
in any degree from full responsibility for safety or prop-
er execution of the work.

Where the sheathing is driven below the top of a con-
crete cradle or envelope, the Contractor shall use build-
ing paper or other suitable material to break the bond
between the concrete and the sheathing to permit the
removal of the sheathing. Where the sheathing is driven
below the top of a concrete buttress the Contractor shall
cut off the sheathing above the buttress to permit its
removal and leave the remaining sheathing in place.

5.2.3 Removal of Sheathing and Bracing

Trench sheathing and bracing, including sections
which have been ordered left in place, shall be removed
for a distance of 3 feet below the established street
grade or the existing surface grade, whichever is lower.

Trench sheathing and bracing may be removed before
the trenches are flooded, but only when and in such
manner as will insure adequate protection of the com-
pleted water main and adjacent underground or surface
structures, and prevent the disturbance of adjacent
ground. Trench bracing, except that which must be left
in place, may be removed when the backfilling has
reached the respective levels of such bracing. Sheathing,
except that which must be left in place, may be removed
after the backfilling has been completed or has been
brougft up to such elevation as to permit its safe re-
mov:

5.2.4 Cost of Sheathing and Bracing

The cost of furnishing, placing, and removing sheath-
ing and bracing in open-cut trench, and the leaving in
place of sheathing and bracing as indicated on the plans
shall be includedg in the price bid for the work. When
sheathing and bracing has been ordered in writing as an
extra by the Commissioner or when sheathing and brac-
ing has been ordered left in place as an extra, by written
order of the Commissioner, the payment shall be made
in accordance with the terms of Chapter 2.6.0. When
sheathing and bracing has been ordered left in place as
an extra, by written order of the Commissioner, pay-
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ment shall include the upper 3 feet of the sheathing
which is removed. The sheathing and bracing shall in-
clude all stringers and cross braces deemed necessary by
the Commissioner to protect the work. The cost of fur-
nishing and placing shoring and bracing in tunnel con-
struction shall be included in the price bid for water
main in tunnel.

5.2.5 Failure to Order Sheathing and Bracing Left in
Place

The right of the Commissioner to order sheathing and
bracing left in place shall not be construed as creating
any obligation on the Commissioner’s part to issue such
orders. The failure to exercise the Commissioner’s right
to do so shall not relieve the Contractor of any liability
for damages to persons or property occuring from or
upon the work, growing out of a failure on the part of
the Contractor to leave sufficient sheathing and bracing
in place in the trench to prevent the caving or move-
ment of the ground or disturbance of the completed
work or any of the surface or subsurface structures.

5.2.6 Portable Trench Box or Sliding Trench Shield

Portable trench boxes or sliding trench shields ap-
proved by the Wisconsin Department of Industry, La-
bor and Human Relations may be used as long as in the
judgement of the Commissioner, job conditions warrant
such use. Use of the shield shall not relieve the Contrac-
tor of any liability for damages to persons or property
occuring from or upon the work of constructing the wa-
ter main and appurtenances, growing out of a failure on
the part of the Contractor to leave in place in the trench
sufficient sheathing and bracing to prevent the caving
or movement of the ground or disturbance of the com-
pleted work or any of the subsurface or surface struc-
tures, including pavement. The replacement of any fa-
cilities not included in the contract shall be paid for by
the Contractor.

Care shall be taken when a trench box or shield is
moved ahead so as not to pull apart the pipe previously
joined or leave voids around the pipe.

When requiréd by the Commissioner, the Contractor
shall provide an acceptable method of rechecking line,
grade and horizontal location of the pipe after the shield
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has been moved ahead. If the pipe has moved, it shall be
reinstalled to the proper line and grade.

The trench box or shield shall not be used when it
would extend to behind locations of buttresses, thrust
collars, or anchors which requires concrete to be poured
against the undisturbed trench wall.

The width of the trench shield or box shall be such
that a minimum 6 inch horizontal clearance is main-
tained between the pipe and shield at all times.

Any voids occuring between the trench box or shield
and the undisturbed trench wall within the pipe zone .
(bottom of trench to top of bedding material) shall be
filled with bedding material, immediately after the box
or shield is positioned.

CHAPTER 5.3.0 INSTALLATION OF WATER
MAINS AND
APPURTENANCES

5.3.1 Water Main Material Substitutions

When furnishing water main materials, the City re-
serves the right to make nominal substitutions of fit-
tings, including type of joint, at no additional cost to the
City.

5.3.2 Line and Grade for Open-cut Constructioh
(A) Grade Boards

The Contractor shall furnish and install the line
and grade boards. A substantial vertical support
shall be provided one each side of the trench on a
line perpendicular to each stake of the primary
line. A substantial straight and even-edged 2" by
6” board shall be attached to these vertical sup-
ports in a horizontal position and at some even
foot height above the grade line of the proposed
water main. The plans show the grade line of
proposed water mains, 4” through 16" diameter
as the centerline, and proposed feeder mains, 20"
or larger diameter as the flow line of the main
unless otherwise noted.
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The center line of the proposed water main shall
be located by measurements from the primary
line stake and marked upon the board.

Not less than 3 line and grade boards shall be set
initially and immediately checked visually for
error. As each additional board is placed it shall
be checked visually with the last two sets. At
least 8 consecutive boards shall be maintained at
all times. During the installation of the pipe, a
high strength twill line shall be fastened to the
board at the center alignment marks and pulled
sufficiently tight to remove any noticeable or
measurable sag. The boards and their vertical
supports must be set firmly enough to withstand
such pull without distorting. If the visual inspec-
tion of the grade board discloses an apparent er-
ror, each board shall be checked and if the appar-
ent error still exists, the Commissioner shall
immediately be notified, in order that the pri-
mary grade stakes may be checked.

The alignment of each pipe shall be obtained by
plumbing down from the line. The elevation of
the pipe shall be established by measuring down
frolm the line by means of an approved grade
pole.

(B) Laser Beam

1. The Contractor may use the laser beam meth-
od of maintaining line and grade after demon-
strating that a qualified operator will handle
the equipment during the course of construc-
tion. A placard titled “Caution-Laser Light”
shall be mounted in a conspicuous place.

2. When the “in the pipe” laser beam method is
used, grade boards will be required to install
the first 50 feet of pipe. The Contractor shall
check the line and grade at any additional
points at which offset stakes have been placed
and at other locations requested by the City.

3. If air temperature variations cause the “in
pipe” laser beam to bend, a fan shall be pro-
vided to circulate the air. However, air veloci-
ty shall not be so great as to cause pulsating or
vibrating of the beam. If, in the opinion of the
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Commissioner, the beam cannot be accurately
controlled, this method of establishing line
and grade shall be abandoned.

4. When the “above ground” method is used, the
set up shall be checked with 3 grade boards
including one set a minimum of 5 primary
grade stakes beyond the excavating equip-
ment or at the next grade change or P.I. This
advance board shall be retained as a check as
pipe laying progresses. If the laser has a gra-
dient indicator and the gradient of the pro-
posed water main is known or calculated, 2
boards shall be used to check the set up.

5. The beam alignment shall be verified at least
once during the first half of work shift and at
least once more during the second half of the
work shift. More frequent checks of the beam
may be ordered by the Commissioner when
warranted by job conditions.

(C) Banjo String

1. With the approval of the Commissioner, “ban-
jo strings” may be used when the width of the
trench excavation exceeds 14 feet. The strings
shall be set a minimum of 6 feet apart on 2
inch by 6 inch grade boards supported by 2
standards.

When the horizontal distance from the center-
line of the pipe to the closer string exceeds 24
feet the distance between strings shall be in-
creased by % of the increased distance.

5.3.3 Bedding

Bedding for water mains shall consist of Bedding
Chips or Bedding Stone as specified in Section 4.6.1
unless otherwise noted on the plan(s) or directed by the
Commissioner. The Contractor shall place the bedding
material by hand or by equally careful means. Bedding
for all mains and branches shall extend three (3) to six
(6) inches below the pipe in an earth excavation and six
(6) inches to nine (9) inches below the pipe in a rock
excavation and six (6) inches above the pipe and to the
trench walls completely enveloping it. The bedding
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shall provide a uniform bearing and support at the re-
quired line and grade.

Bell and coupling holes shall be excavated in accor-
dance with Section 5.1.4 (A).

Where the bottom of the trench contains marsh
muck, acid soil, ash, refuse or cinder filling, all such
materials shall be removed by the Contractor and the
main shall be bedded in limestone screenings instead of
normal bedding materials.

If the bottom of the trench is unstable or otherwise
unsuitable, the Commissioner, will order the removal of
the unstable or unsuitable material to a prescribed
depth and require replacement to normal sub-grade
depth with approved material. This work will be paid
for in accordance with the schedule of fixed prices.

The Contractor shall take care when placing the bed-
ding material after the pipe is in place to be sure that it
flows completely around and under the pipe to provide
uniform support. The Contractor shall use mechanical
vibrators to eliminate voids on feeder main installation.

Béedding material frozen into clumps shall not be
used.

5.3.4 Wood Blocking

Wood blocking may only be used to support valves,
valve boxes, hydrants, fittings, and special castings.

5.3.5 Direction of Installation

Pipe shall be installed with the bell ends facing the
direction of installation unless otherwise directed or
approved by the Commissioner. Bells shall face upgrade
for lead jointed mains installed on a grade over five per-
cent except for fittings and special castings which shall
be installed according to the plan. Bells on rubber gas-
ket jointed mains shall face upgrade on any grade over
30 percent.

On feeder main installations the Contractor shall
submit a laying schedule to the Commissioner for ap-
proval. This laying schedule, listing sequence and direc-
tion of installation, shall be followed, field conditions
permitting.
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The Commissioner must approve any major deviation
from this laying schedule prior to installation.

5.3.6 Pipe Inspection and Repair of Pipe Materials

No material shall be incorporated in the water main
installation unless it has been inspected and approved
by the City.

Before being installed, piping material shall be visual-
ly inspected for defects or cracks. The City will remove
and replace all defective material furnished by the City.
All defective material furnished by the Contractor shall
immediately be removed from the site.

The City will check all concrete water pipe delivered
to the project site prior to installation, for cracks, irreg-
ularities in spigot and bell ends that may have occured
after the pipe was inspected at the manufacturer’s
plant. All defective material shall be satisfactorily re-
paired or replaced.

The Commissioner shall approve the method and the
repair of minor damage to concrete pipe before the pipe
can be incorporated into the line. Pipe on which a joint
ring has been bent or otherwise damaged to the point
that the steel ring is separated from the adjacent con-
crete shall not be used or repaired.

The Contractor shall file smooth any roughness or
sharp points that may cut the gasket, before each con-
crete pipe joint is assembled.

 Field repairs to any other type of water main materi-
als will not be accepted without the express approval of
the Commissioner.

5.3.7 Pipe Jointing

Joints shall be made in compliance with Chapter 5.4.0
for lead joints, 5.5.0 for push on joints, 5.6.0 for mechan-
ical joints, 5.7.0 for prestressed concrete joints and 5.8.0
for polyvinyl chloride pipe. The Contractor shall secure
the pipe with bedding material carefully placed along
its sides and over the top as required in Section 5.3.3,
before assembling joints.

All joints in water mains shall be installed by certified
caulkers or joint assemblers.
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5.3.8 Caulker — Joint Assembler

A City certified “Caulker-Joint Assembler” shall be
required to personally assemble all joints on water main
and appurtenance installation.

A “Caulker-Joint Assembler” is certified and issued a
“Caulker-Joint Assembler” card after passing a qualifi-
cation test conducted by the City. This card should be
carried on the job at all times. No water main installa-
tion shall commence without a certified “Caulker-Joint
Assembler” present to assemble each joint.

“Caulker-Joint Assembler” tests can be scheduled
through the Construction Division of the City Engi-
neer’s Office. A fee is charged for administration of the
certification test.

5.3.9 C(losures

When the water main installation approaches a point
of connection or closure, the Contractor shall expose the
main sufficiently in advance of the water main installa-
tion to provide for the connection to the new main with-
out special fittings. Any additional costs incurred due to
a deviation from this procedure shall be borne by the
Contractor.

The Contractor shall protect and block the exposed
end of an existing main under pressure to prevent blow-
ing out of the plug or cap. On water mains 16 inches in
diameter or larger under pressure, the Contractor shall
not excavate below the top of the buttress for a mini-
mum distance of ten feet from the back of the concrete
buttress. The Contractor shall increase this distance if
water or unstable ground conditions are encountered.

5.3.10 Permissible Deflections of Pipe

Deflections of the pipe shall not exceed that tabulat-
ed in Drawing No. 1. Deflections for piping material not
listed in Drawing No. 1 shall be limited to those recom-
mended by the pipe manufacturer and approved by the
Commissioner.

5.3.11 Cleaning Interior of Pipe

All pipe shall be clean and free from foreign material
prior to being installed. The Contractor shall do all
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cleaning required by scraping, brushing, washing or air
blasting.

5.3.12 Sanitary Protection of Pipe Interior

The Contractor shall have the necessary sizes of ap-
proved test or sanitary plugs or caps on the site at all
times. These plugs and caps shall be set in the bell or on
the spigot end of the pipe immediately after it is in-
stalled and not removed until the work is ready to pro-
ceed to prevent the entry of rodents or debris.

On feeder main installations, a well constructed snug
fitting wood or steel fabricated plug will be acceptable.
These plugs shall be set in the bell whenever actual pipe
installation is not in progress.

5.3.13 Contamination

When mains are installed under conditions where, in
the opinion of the Commissioner there is possibility of
contamination, the City will furnish and the Contractor
shall insert a quantity of a powdered chloride com-
pound. The Commissioner will specify the amount of
this chemical to be used and the locations and method
of application.

In the event of serious contamination, the Commis-
sioner may order the chlorination of the water main,

If in the opinion of the Commissioner contamination
has occured because of poor construction practices or
carelessness by the Contractor, the Commissioner shall
order cleaning and chlorination of the main at the Con-
tractor’s expense.

5.3.14 Clearance of Underground Obstructions

Water mains shall be installed to provide a minimum
clearance of six inches from all underground utility
structures and other obstructions unless otherwise di-
rected by the Commissioner.

5.3.15 Offset to Clear Obstructions

When it becomes necessary to install a water main
over, under or around an obstruction, the offset will, if
possible be accomplished by breaki joints within the
limit set forth in the section on joint deflection. If this is
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not possible or practical, the Contractor shall install the
necessary bends, offsets or bevel pipe to clear the ob-
struction. When offsets are made under sewers, culverts
or other obstructions, the number of joints under such
obstruction shall be an absolute minimum. Unless oth-
erwise directed by the Commissioner, the main shall be
returned to the plan line and grade immediately upon
clearing the obstruction.

The offset footage shall be measured and paid for at
the unit bid price measured along the laying length of
the offset. Payment for any additional fittings required
to be furnished by the Contractor and costs for addi-
tional excavation and pipe restraint shall be made in
accordance with the provisions of Chapter 2.6.0

5.3.16 Cutting of Pipe Material

All ductile or “grey” cast iron pipe shall be cut with a
circular power saw or other approved mechanical pipe
cutter. Cutting of any other type of pipe material shall
be by methods recommended by the pipe manufacturer.
Except for the furnished “closure” pieces concrete pres-
sure water pipe cannot be cut.

All cuts shall be perpendicular to the center line of
the pipe. The maximum acceptable misalignment for all
completed cuts shall be %" for distribution mains and
1” for feeder mains.

5.3.17 Installing Valves and Valve Boxes

Valves shall be in a closed position at the time of in-
stallation. The Contractor shall carefully clean the valve
seats before installation.

The Contractor shall install valves and valve boxes
where indicated on the plan(s), and in accordance with
Drawings No. 21, 22 and 23. The boxes shall be centered
over the valve operating nut. The entire box assembly
shall be secured in place for placing backfill.

The Distribution Division will install an extension
rod on the operating nut of valves set deeper than 8
feet. The Contractor shall provide 3 days notice prior to
the time that an extension rod is required. Valve box
extensions shall be used when valve boxes have to be
extended to a height greater than the maximum of a
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standard box height and up to 10 feet in height. On
valve boxes greater than 10 feet in height, the added
length shall be obtained by using valve box mid-sections
leaded together, or 6” diameter “gray” or ductile iron
pipe used as a mid-section as approved by the City.

The Contractor shall reset valve boxes that have
shifted during backfilling. The top of the box is to be set
at the existing grade unless otherwise noted on the plan,
or required by the Commissioner.

Butterfly valves shall be installed with the operator
on the side indicated on the plan(s) by a dot. The loca-
tion is further defined in the notation for material by
the symbol OP. followed by N, S, E, or W, the direction
of the operator with respect to the center of the pipe as
required. Usually this will be toward the high side of the
pavement.

5.3.18 Installing Hydrants

Hydrant units shall be installed where and as indicat-
ed on the plans and in accordance with Drawings No.
18, 19 and 20. Where hydrants are set in hollow walk
areas, the property owner must construct a masonry
wall enclosure as shown on Drawing No. 20.

Hydrants are furnished in various lengths. The Con-
tractor shall be responsible for installing the proper
length as shown on the plan.

Hydrants shall be set vertically within a maximum
tolerance of 15" per foot.

If the bury point of a hydrant, when set according to
plan grade, will temporarily be below existin ground
elevation, the Contractor shall dish out arounﬁ the hy-
drant at a 2 horizontal to 1 vertical slope from 6" below
the center of the break-away joint up to the existing
ground elevation. If the hydrant extends above grade to
the extent that more than 1 foot of the barrel below the
break-away joint is exposed, the Contractor shall place
and compact excavated material at a 2 horizontal to 1
vertical slope to 6 inches below the center of the break-
away joint.

If either of the above result in blockage or ponding of
surface drainage, the Commissioner may order, as an
extra, the installation of culvert pipe or other drainage

116



means to correct the condition.

5.3.19 Thrust Restraint

Thrust restraint is required behind all tees and hy-
drants, at caps, at plugs, and at all changes in direction
of water mains greater than 12°. For water mains 30"
and larger, thrust restraint is required at all changes of
direction greater than 5%°, unless otherwise noted on
the plans. The Contractor shall furnish and install all
material necessary for restraint of water mains and
appurtenances as shown on the contract drawings. Re-
quirements of joint restraint will normally not be shown
or called for on the contract plan but unless specifically
deleted shall be required.

If more than one type of thrust restraint is shown on
the specification drawings, the Contractor has the op-
tion of determining which system of restraint to use,
unless ordered to use a particular type by the Commis-
sioner.

Strapping and bolting materials shall be installed
prior to wrapping of the water main with the polyethyl-
ene envelope. Where this is not feasible, such as with
turnbuckles, U-bolts and some rodding, these elements
shall be given a complete coating of Kopper’s No. 50 or
505 not less than 30 mils thick or plastic roofing cement
not less than 50 mils thick after installation.

When the use of mild steel strapping materials has
been expressly permitted by the Commissioner, all ele-
ments of such strapping and bolting material, whether
or not within the polyethylene envelope, shall be given a
complete coating of Kopper’s No. 50 or plastic roofing
cement not less than 50 mils thick after installation.

All concrete buttresses shall be formed to the dimen-
sions shown and shall be poured against undisturbed
ground in the direction of the thrust. In the event that
the ground in this direction is unsuitable for loading or
has been removed, the buttress shall be enlarged or oth-
erwise altered to provide the proper area for soil reac-
tion.

When the pipe is reduced in size the larger diameter
shall determine the dimensions of the restraint to be
installed.
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All costs of restraint shall be included in the unit
price bid for the water main or appurtenance installed,
unless ordered as an extra by the Commissioner.

Valves on all branches shall be restrained to the main
by anchoring tees or strapping. Where this is not possi-
ble, restraint shall be provided as directed by the Com-
missioner. Plugs or caps at the end of branch piping
shall be buttressed.

In addition to “strapping” the following elements of
thrust restraint may be used with mechanical djoints and
ductile iron pipe. See Drawings No. 13, 14, and 15.

A. “Tiebolts”, “Tie Couplings”, “Tie Nuts”, and “Tie
Rods” as manufactured by Star National Products
of Columbus, OH

B. “Megalug” M.J. ductile iron special gland and lugs
as manufactured by Ebba Iron Inc. of Eastland,
TX. Where “Megalugs” are used, wherein the pipe
spigot is gripped by the Megalug, the pipe spigot
shall be considered restrained.

The Megalug lugs shall be encapsulated with an ap-
proved encapsulating compound, “Duxseal” as manu-
factured by Johns-Manville Corp. or an approved equal
material not harmful, to the rubber gaskets.

5.3.20 Construction of Manholes

Manholes shall be constructed at the locations and of
the type shown on the Drawings. The City will furnish
the manhole frames, covers and steps. The Contractor
shall furnish all other materials. All materials shall con-
form to the applicable sections of Part 4 unless other-
wise noted.

The manhole base shall be poured on firm soil. Where
stable soil is encountered, but the soil is soft and wet, an
additional depth of not less than 3 inches shall be exca-
vated and replaced with % inch bedding stone at no
cost to the City. Where the soil is unstable, the Contrac-
tor shall remove the unstable soil and replace it with
2% inch crushed stone. Where unstable soil in excess of
3 inches is encountered, and the Commissioner directs
its removal and replacement, the Contractor will be
paid at the Supplemental Schedule of Fixed Prices. The
manhole base shall be constructed with Class “D” con-
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crete with a minimum thickness of 8” unless otherwise
noted.

The manhole walls shall be constructed to the config-
uration shown in the Drawings. Unless otherwise noted,
the walls may be constructed of brick, concrete block,
precast concrete or monolithic concrete. All manhole
materials shall conform to the requirements of Chapter
4.4.0. Monolithic manholes shall be constructed of Class
“C” concrete. The joints for precast concrete manholes
shall be constructed of either cement mortar, rubber
gaskets, or approved flexible plastic gaskets. Other ma-
terials may be used provided they are specifically ap-
proved by the Commissioner.

Brick manholes shall be constructed such that the
brick is laid flat, with the long dimension tangent to the
manhole wall except for each fifth course laid shall be a
header or binder course. The wall thickness shall be 8”
to a maximum depth of 18 feet unless otherwise noted.
The depressions in the brick shall be laid upward. Brick
shall be laid with full, shoved joints of standard cement
mortar, and the inside joints shall be tooled. Vertical
joint shall be broken. The outside face of the manhole
shall be back-plastered with a smooth coat of mortar, 1%
inch thick. The inside of the manhole and pipe shall be
cleaned of mortar. All debris shall be removed from the
manhole, and from the adjacent trench before backfill-
ing.

Where concrete block are used, the above require-
ments shall be met, except that the block shall be laid
without the header and the wall thickness shall be 6
inches to a depth of 12 feet unless otherwise noted.

Concrete block or brick shall be clean, dry and free
from frost when they are laid. The Commissioner will
reject any block or brick which is unfit for use.

Unless otherwise noted, the top of the manhole frame
shall be set flush with the existing or pavement surface
or established grade.

When manholes are built in temperatures below 35°
F, the ingredients of the mortar at placement shall have
a temperature of not less than 60° F and not more than
90° F. The block and brick shall be warmed to the same
temperature range. The manholes shall be enclosed and
heat furnished inside to prevent freezing for a minimum
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period of 24 hours.

The manhole shall be constructed so that it is com-
pletely stable with an annular opening around the pipe.
The annular space shall be approximately two inches
around the complete perimeter of the pipe. The annular
space shall then be closed with a high density closed cell
rubber type material approved by the Commissioner.
The material shall not become brittle or deteriorate
with age.

This space shall be made watertight as follows: The
rubber material shall be cut back one half inch on the
inside and outside of the manhole wall and the opening
sealed on both sides with a thick layer of “Duxseal” as
manufactured by Johns-Manville Corp. or approved
equal. The mastic shall be beveled from the pipe to the
wall above the opening on a 45° angle to the pipe.

5.3.21 Air Vents

The Contractor shall install air vents at the locations
shown on the plans in accordance with Drawings No. 29
and 30. The cost of furnishing and installing air vents
shall be included in the unit price bid for installing the
water main. :

The Contractor shall furnish all material except as
noted on the Drawings.

5.3.22 Blow-Off Drains

Blow-off drains on distribution mains shall be in-
stalled where shown on the plans in accordance with
Drawing No. 31. The cost of furnishing and installing
blow-off drains in distribution mains shall be included
in the bid price for installing water mains.

Blow-off drains on feeder mains shall be installed
where shown on the plans in accordance with Drawings
No. 24, 25, or 26. The type of blow off to be installed
will depend on the size, type and location and will be
described on the plans. The cost of installing shall be
included in the bid for installing feeder main unless
otherwise noted on the bid documents.

5.3.23 Blow-off Disconnects

A number of feeder mains were installed with blow-
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off drains at the low elevations which were connected to
storm sewers. Blow-Off Disconnects consist of abandon-
ing the blow off piping from some point to the sewer.
The details of the piping alterations are shown on the
plans. The revised blow off will terminate in a Riser
Pipe Blow-Off as shown on Drawing No. 25.

After the pipe is abandoned, the sewer manhole open-
ing and the open end of the cut water main shall be
bulkheaded as hereinafter specified for “Abandoned
water main.”

Unless otherwise noted, payment for this work will be
in accordance with the lump sum bid for “Blow-Off Dis-
connect.”

5.3.24 Flotation

On all pipe previously installed, sufficient bedding
and backfill or other restraining means shall be placed
to prevent flotation due to an open trench or tunnel
that may become flooded. Any pipe that has floated
shall be removed and relaid as directed by the Commis-
sioner.

CHAPTER 5.4.0 JOINTS — LEAD

5.4.1 Use of Poured Lead Joints

Poured lead joints shall be used where required by
the plans and where necessary for connection to existing
lead jointed water main or branches. In general its use is
limited to locations where rubber gasket joint materials
cannot be used. The cost of lead joints shall be included
in the bid price for installing the water main and/or
appurtenances.

5.4.2 Dry Condition Required

Lead joints cannot be poured if water is present in the
joint opening. Temporary dikes or clay dams within
pipe or fittings 24” or larger to prevent water from en-
tering the joint shall be removed immediately after
pouring the lead. On smaller mains, rubber yarning
material shall be used if necessary to exclude water
from the joint.
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The water level within the trench shall be kept below
the bottom of the pipe when lead joints are being made.

5.4.3 Air Temperature — Minimum — Lead Joints

When air temperature is below 10 degrees Fahren-
heit, the Contractor shall not install lead joints without
special permission of the Commissioner.

5.4.4 Preparation of Bell and Spigot

The Contractor shall clean the bell and spigot of any
loose or adhering extraneous material. The bell and
spigot shall be kept clean and dry until the lead joint is
made. When air temperatures are below 35 degrees Fah-
renheit, the contractor shall, before pouring lead, care-
fully heat the bell and spigot until warm to prevent
premature chilling of the lead. Extreme care shall be
taken not to apply excessive heat sufficient to affect
valve or hydrant seats.

5.4.5 Placing of Yarning Material

After spigot is centered in the bell and pushed back,
the yarning material shall be driven against the inside
base of the bell with suitable yarning tools. Yarning
material of various cross section diameters should be
available so that the diameter used will produce a tight
fitting back seal for the lead pour. Driving the material
shall start at the bottom of the joint and proceed up-
ward to the top producing an overlap of the two ends of
not more than two inches.

If the depth of joint requires more than one strand to
produce the proper depth of lead, ends of the individual
lengths shall butt together and the butt joint of the
lengths shall be staggered approximately 90 degrees
apart.

5.4.6 Yarn and Lead — Tabulations

Amounts shown in the following table are calculated
for each size of pipe joint for bell and spigot pipe.
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Minimum
Length of %2~ Minimum Aggroximate

Pipe Depthof Yarning material Depth of eight of
Diameter Bell per Lap Lead Lead

Inches Inches Ft.—Inches Inches Pounds
6 3.5 2— 2 2.25 11
8 4.0 2—10 2.25 14
12 4.0 2—10 2.25 20
16 4.0 5— 2 2.25 33
20 4.0 6— 6 2.25 40
24 4.0 7— 8 2.50 52
30 45 9— 6 2.50 65
36 45 11— 3 2.50 77
42 5.0 13— 0 3.00 104
48 5.0 14—10 3.00 119
54 5.5 16— 6 3.00 146

Unless otherwise permitted by the Commissioner,
each joint shall have at least %" of annular space be-
t;lve%n ltl;he outside barrel of the spigot and the inside of
the bell.

5.4.7 Positioning of Joint Runner

A damp runner shall be fitted snugly against the face
of the bell and outside of the spigot. The ends of the
runner shall be clamped at the top of the pipe forming
an opening. A clay dam shall be formed around this
opening extending upward to the outside top of the bell
to create a gate in which to pour the molten lead.

5.4.8 Heating and Pouring Lead

Lead shall be heated in a melting pot kept near the
joint to be poured. It shall be brought to the proper
temperature indicated by a rapid change of color when
stirred. Before pouring all scum shall be removed. The
melting pot shall hold enough lead to insure a continu-
ous and complete pour of the joint including the pour-
ing gate.

Pouring the lead shall be continuous except for mo-
mentary delays to permit smoke and steam to clear. The
lead shall be brought up to the top of the pouring gate,
stopped momentarily to allow boiling to subside and
then continued until the lead is level with the top of the
gate. The Contractor shall burn out and repair rejected
joints.
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5.4.9 Caulking

The joint runner shall be removed after the lead has
solidified. A certified caulker shall then caulk the joint.
All joints shall be caulked with a pneumatically pow-
ered) tool. The pneumatic tool shall be maintained in
proper working order and shall be operated from a

compressor having a minimum working pressure of 60
psi.

The caulker shall thoroughly compact the lead to
make a tight joint. He shallu%ft the lead fillet from the
spigot pipe with a chisel tool and drive the lead into the

1l with successively larger properly proportioned flat
faced caulking tools until it becomes solidly compacted.
The lead gate shall not be cut off by chisel but be cut
loose from the lead joint as the successively larger tools
are used. The finished joint shall show a hard and even-
ly hammered surface.

5.4.10 Direction of Installation

Normally lead joint water main shall be installed with
the bells facing the direction of installation. If the grade
is greater than 5%, the joints shall face up-grade.

CHAPTER 5.5.0 JOINTS — PUSH-ON
RUBBER GASKET

5.5.1 Design of Joints

Each manufacturer furnishes gaskets for its joint de-
sign. The gaskets are not interchangeable for use in
joints of other manufacturers and no substitution of
gaskets will be permitted.

3.5.2 Joint Lubricant

Only vegetable based lubricant furnished by the pipe
manufacturer shall be used. The lubricant container
shall be labeled with the trade name or trade mark and
the pipe manufacturer’s name. The lubricant shall con-
tain no materials that are considered toxic for potable
water in accordance with the regulations of the U.S.
Environmental Protection Agency.
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5.5.3 Minimum Air Temperature

When air temperature is below 10 degrees Fahren-
heit, the Contractor shall not install rubber gasket joint-
ed water mains without special permission from the
Commissioner.

When the air temperature is below 32 degrees Fah-
renheit, the gasket and the lubricant shall be warmed to
keep the gasket pliable and the lubricant in a workable
consistency.

5.5.4 Preparation of Spigol

All spigots shall be chamfered and free of burrs or
sharp edges that may cut the gasket. Full length pipe is
supplied with a chamfered spigot. On all cut pipe, the
Contractor shall chamfer the outside edge a minimum
of %" on the vertical at an angle of about 30 degrees
with the center line of the pipe.

5.5.5 Procedure for Assembly

The inside of the bell shall be inspected for casting
burrs. The bell, spigot and gasket shall be clean and dry
prior to assembly. Any casting burrs, excess coating or
foreign matter shall be removed. The presence of cast-
ing burrs or foreign matter on the contact surfaces is
likely to result in a joint leak.

The rubber gasket shall be inserted into the groove
within the bell with the flat surface of the gasket within
the groove and the nose of the gasket toward the outside
end of the bell. '

Both the spigot and the gasket shall be thoroughly
lubricated before the spigot is centered and inserted
into the bell. The centerline of the spigot and bell shall
be pushed until it comes into contact with the base of
the bell and then backed off %" to break contact be-
tween the spigot and bell.

If a back-hoe bucket is used to drive the spigot home,
a timber header shall be placed between the bucket and
the pipe to prevent damage to the pipe. Care shall be
exercised not to drive the spigot home with such force
as to eliminate the Y4” gap in previously laid pipe.

Any deflection of the pipe shall be made after the
joint is assembled.
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CHAPTER 5.6.0 JOINTS — MECHANICAL
— RUBBER GASKET

5.6.1 Design of Mechanical Joint

The standard American Water Works Association
mechanical joint has four parts: A flange cast integral
with the bell of the pipe or fitting; a rubber gasket fit-
ting a recess in the bell; a gland or follower ring to com-
press and retain the gasket; the nuts and bolts for tight-
ening the follower ring and compressing the gasket.

The rubber gasket used for the joint shall be fur-
nished by the manufacturer. The spigot end of centrifu-
gally cast push-on or lead joint pipe may be used in
mechanical joints.

5.6.2 Preparation of the Components

Any sharp edges, casting burrs or foreign matter on
the bells, spigot or gasket shall be removed. A bevel is
not required on the spigot. However, care should be ex-
ercised to assure that a sharp edge at a cut does not con-
tact the gasket.

5.6.3 Assembly

-The bell, gasket and spigot shall be wiped clean of all
sand and dirt and any excess coating in the bell re-
moved. The gland then is placed on the spigot with the
lip extension toward the spigot end of the pipe, followed
by the gasket with the narrow edge of the gasket toward
the end of the pipe.

The spigot is pushed into the bell and the gasket
pressed firmly and evenly around the entire bell. The.
gland is then pushed against the gasket. Glands for larg-
er diameter pipe may require wedging to center the
gland on the gasket. The bolts shall be tightened oppo-
sitely in increments to assure the gland bearing on the
gasket is uniform. This procedure shall be repeated un-
{:)illall bolts are tightened to the range of torques listed

elow.

Bolt Size-Inches Torque-Ft. Pounds
= 5

Z) 45- 60
Y 75- 90
1 100 - 120
1% 120 - 150
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The Contractor shall have a torque wrench or gauge
available on the site for the use of the representative of
the Commissioner to measure the torque applied to the
joint bolts to insure compliance with the requirements
of this table.

Any required deflection of the pipe shall be made
after assembly of the joint, but prior to tightening the
bolts to ensure the proper final deflection. After the
pipe is deflected, the bolts shall be carefully tightened.

CHAPTER 5.7.0 JOINTS — PRESTRESSED
CONCRETE PIPE —
RUBBER AND STEEL

5.7.1 Pipe and Joint Design

All pipe and joint design and layout drawings shall be
submitted for approval in accordance with the WED
Specification for Prestressed Concrete Pipe. (For allow-
able field repairs see Section 5.3.6)

3.7.2 Protection of Rubber Gaskets

The Contractor shall protect rubber gaskets against
extremes of temperature, prolonged exposure to direct
sunlight, grease, oil, or other petroleum derivatives, cut-
tings or abrasions. Damaged or deteriorated gaskets
shall immediately be removed from the job site.

5.7.3 Joint Lubricant

The steel joint rings and rubber gasket shall be lubri-
cated with a lubricant approved by the Commissioner.
The lubricant container shall be labeled with the trade
name or trade mark and the pipe manufacturer’s name.
The lubricant shall contain no materials that are con-
sidered toxic for potable water in accordance with the
regulations of the U.S. Environmental Protection Agen-
cy.

5.7.4 Temperature
The steel joint rings and the rubber gasket shall be

warmed prior to assembly of the joint when air temper-
ature is below 32 degrees Fahrenheit. The lubricant
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shall be kept at a temperature sufficiently high to main-
tain it at a workable consistency.

5.7.5 Assembly of Joint

All components of the joint shall be carefully cleaned
at the time of assembly after the pipe has been lowered
into the trench. The gasket shall be installed in the gas-
ket groove on the spigot end of the pipe and checked to
assure it is positioned properly without twisting. The
joint rings and gasket shall then be liberally coated with
the lubricant. The spigot end with the gasket in place
shall then be carefully pushed into the bell of the pipe
already laid to within approximately one inch of metal
to metal contact. At this time, steel spacers the thick-
ness of which shall be equal to the gap specified on the
approved drawings shall be placed in the one inch open-
ing. The pipe shall now be drawn up against these spac-
ers. A “feeler gauge”, supplied by the manufacturer,
shall be used to determine the position of the gasket
around the complete perimeter of the pipe. If the gasket
is found to be out of position, the pipe shall be with-
drawn and the gasket shall be removed and destroyed.
The gasket shall be replaced and the assembly proce-
dure shall be repeated. If the gasket is found to be in the
proper position, the spacers shall be removed and the
pipe drawn “home”. At this time, the final line and
grade shall be set. The maximum deflection of the pipe
is tabulated in Drawing No. 1.

The Contractor shall not use a method of forcing the
pipe home that will place undue stress on the steel rings
or the gasket, or cause movement in the previously in-
stalled pipe or fittings.

The Contractor shall remove all shipping struts after
pipe assembly.

5.7.6 Maximum Joiht Deflections

The joint deflection for straight or beveled pipe
lengths shall not exceed that created by the following
joint openings.

24" 30" 36" 427 48" 54" 60”
% % % % % 1] %

Joint openings greater than these can only be used

with express approval of the Commissioner.
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5.7.7 Tied or Special Joints

_ All tied or special joints must be shown on the draw-
ings which are submitted for approval. Joints not in-
cluded in the approved drawings shall not be used.

The Commissioner shall approve the method of in-
stallation of tied joints or special joints. Welders used to
assemble these joints shall be experienced and certified
and approved by the Commissioner.

5.7.8 External Joint Protection

After the pipe has been jointed, a band at least 5%
inches wide shall be placed around the complete exteri-
or of the pipe over the joint. This band shall be of cloth,
or other suitable material, with wire or steel straps
sewed along each side to facilitate attaching to the pipe.
The band will serve as a form for placing a mortar slurry
in the external recess of the joint. After the band is in
place, the Joint Assembler shall pour slurry into the top
opening completely filling the void. Careful backfilling,
guarding against ripping the band, may proceed imme-
diately. If the temperature is below 35 degrees Fahren-
heit, the Contractor shall immediately protect the joint
and backfill the trench at the joint to a minimum of one
foot over the pipe with specified unfrozen backfilling
material. The mortar shall consist of one part cement to
two parts mason sand.

Other methods of filling the external void may be
permitted if recommended by the pipe manufacturer
and approved by the Commissioner.

5.7.9 Internal Joint Protection

The internal joint void of the last 5 joints before clo-
sure, cap, or plug and the adjacent 5 joints on each side
of a valve shall be filled with a 1:2 cement mortar. Re-
maining joints shall not be filled.

When the pipe is installed at temperatures below 35°
F, the ingredients of the mortar at time of placement
shall have a temperature of not less than 60° F nor more
than 90° F. If necessary the ends of the pipe shall be
heated to assure the mortar does not freeze.
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CHAPTER 5.8.0 JOINTS — POLYVINYL
CHLORIDE PIPE RUBBER
GASKET

Chapter 5.8.1 Design of Joint

P.V.C. water pipe has the same outside diameter as
ductile iron and centrifugally cast grey iron pipe. There-
fore, a P.V.C. spigot will fit and can be used with push
on or mechanical joint fittings.

All pipe shall be of bell and spigot design only. The
rubber gasket for a P.V.C. joint is designed by each pipe
manufacturer to be used only in that manufacturers
bell. There shall be no substitution of gaskets. Only
P.V.C. spigots are to be connected to P.V.C. bells.

5.8.2 Joint Lubrication

The spigot is to be lubricated prior to insertion into
the bell. The bell and gasket are not to be lubricated.

Only the lubricant furnished by the pipe manufactur-
er shall be used. The lubricant container shall be la-
beled with the trade name or trade mark and the pipe
manufacturer’s name. The lubricant shall contain no
materials that are considered toxic to potable water in
accordance with the regulations of the U.S. Environ-
mental Protection Agency.

5.8.3 Air Temperature — Minimum — P.V.C. Pipe

When air temperature is below 10 degrees Fahren-
heit, the Contractor shall not install P.V.C. pipe with-
out special permission from the Commissioner.

When the temperature is below 32 degrees Fahren-
heit, the gasket and lubricant shall be warmed to keep
the gasket pliable and the lubricant in a workable con-
sistency.

As temperatures approach and drop below 32 degrees
Fahrenheit, the flexibility of P.V.C. pipe is reduced.
Extreme care should be used in handling the pipe dur-
ing cold weather.

5.8.4 Cutting
Pipe shall be cut at right angle to the axis of the pipe
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with a fine toothed hand saw, a mechanical saw with a
gipe toothed blade or mechanical saw with an abrasive
isc.

All spigots to be assembled into a P.V.C. bell shall be
chamfered by hand file or mechanical means to an 8
degree angle, *1 degree,to the center of the pipe. The
leading edge shall not be less than % inch. Pipe being
connected to a push-on joint ductile iron fitting or valve
shall be chamfered as for ductile iron. Pipe being assem-
bled into a mechanical joint need not be chamfered.

5.8.5 Procedure for Assembly

Full lengths of P.V.C. pipe are marked with a refer-
ence line to indicate the proper depth of insertion of the
spigot into the bell. Cut spigots shall be marked with a
reference line at the following dimensions from the end:

Pipe Diameter 4" 6” 8" 10" 12"

Mark from theend  4.50" 5.25" 6.00" 6.75" 7.50”
The .chamfered spigot, gasket and bell are to be

cleaned of any dirt or foreign material. Spigots shall be

smooth and free of cuts, gouges, abrasions or other sur-
face defects.

Gaskets for P.V.C. pipe are color marked to show di-
rection of insertion into the bell groove(s). When plac-
ing the gasket into the bell groove, this marking shall
face toward the face of the bell. After installing the gas-
ket, the spigot shall be lubricated and inserted into the
bell to the proper depth as indicated by the reference
mark. The mark shall be flush with the face of the bell.

Assembly of P.V.C. pipe into iron fittings or valves
shall conform to the requirements of Chapters 5.5.0 and
5.6.0. The gap between the end of the spigot and the
“home” of the bell shall be %”.

5.8.6 Deflections in Line and Grade

Deflections in P.V.C. water mains shall ke accom-
plished by bending the pipe, not by deflecting the pipe
at the joints. P.V.C. joints cannot be broken to provide
deflection or offsets. When deflecting a P.V.C. pipe line,
the joints shall be rigidly restrained by stakes or other
means. The pipe shall then be pulled over by hand to
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the required offset within the following maximum limits
per 20’ length:

Pipe Diameter 4" 6” 8 10" 12
Maximum Offset 12.07 4.0 3.0" 25" 20"

5.8.7 Services or Branches on P.V.C. Pipe

Due to the high rate of expansion of P.V.C. pipe, after
installation each copper service shall be completely
wrapped with a layer of closed cell foam rubber not less
than %" thick. The wrapping shall extend from the
O.D. of the pipe to not less than 1.5 feet from the pipe.
The wrap shall be carefully held in place by a suitable
approved method.

Branch piping shall be similarly wrapped from the
pipe to the enlargement of the valve casting or 1.5 feet
whichever is smaller.

5.8.8 Thrust Restraint

Metal joint restraining materials shall not be used in
direct contact with P.V.C. pipe because of the soft na-
ture of the pipe material. Thrust restraints which are
connected to iron fittings at each end may be used.

All thrust restraint shall be achieved by installing
concrete buttresses installed in such a manner as to
prevent gouging or otherwise deforming the surface of
the pipe.

CHAPTER 5.9.0 JOINTS — COPPER PIPE

5.9.1 General

Joints shall be made by assembling the two ends of
plain end pipe into a coupling designed for Type “K”
copper and silver brazing. The silver brazing alloy shall
conform to the requirements of ASTM E56. Joint, prep-
aration and brazing procedure shall be as recommended
by the manufacturer of the brazing alloy. This type of
joint shall be assembled by personnel certified to braze
copper joints.
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CHAPTER 5.10.0 POLYETHYLENE
ENVELOPE

5.10.1 General

Two layers of polyethylene tube or sheet envelope
shall b:l installed on all ductile and grey iron water main
material.

Care shall be exercised during the application to pre-
vent excavated or backfill material from entering the
envelope so as to contact the pipe. Any foreign material
inside the envelope shall be removed. Small amounts of

: waterd trapped within the envelope need not be re-
moved.

The polyethylene envelope shall be neatly folded and
taped around the outside layer to provide a moderately
close but not tight fit. All sags and pockets shall be
eliminated so that the polyethylene is not punctured by
the bedding material. In cold weather, the adhesive tape
may not adhere. In this event, after 2 or 3 circumferen-
tial tape wraps, the end of the tape shall be tied togeth-
er.

Where placing bedding material over and around the
pipe, care shall be taken to prevent damage to the en-
velope. Any damage shall immediately be repaired.

5.10.2 Application to Water Pipe, Hydrant Branches
and Service Branches

Polyethylene tubing or sheets shall be cut at least 2
feet longer than the piping to be enveloped. When
placed on the pipe, the material shall envelope each
end. It shall be neatly snugged against the barrel of the
pipe and taped at 3 to 5 foot intervals. After assembly of
a joint, the ends of envelope at the bell shall be drawn
over the bell, snugged and taped securely in front of and
behind the bell. There shall be enough play over the bell
t(i prgvent cutting of the material when bedding is
placed.

The second layer shall be installed similar to the first
layer but shall overlap the first layer at each end by not
less than one foot.

Hydrant branches and service branches shall also be
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encased in two layers of polyethylene. On hydrant
branches, the envelope shall cover the bell on the hy-
drant shoe, but shall not cover the drain hole.

5.10.3 Application to Fittings, Valves and Metal Joint
Restraints

An additional layer of polyethylene film shall be in-
stalled on all mechanical joint fittings. This layer shall
be installed prior to the other wraps and shall be in inti-
mate contact with the flange and follower gland and
tucked under the bolt heads and nuts. The wrap shall
ia)xtl;end not less than 12 inches beyond the ends of the

olts.

All metal joint and thrust restraints shall be installed
under the polyethylene wraps insofar as possible. Two
additional layers of polyethylene shall be placed as a
protection over protruding edges to prevent cutting the
required two wraps under the weight of the backfill.
The polyethylene wrap shall be installed in intimate
contact with pipe straps and thrust rods to prevent sub-
sequent puncture.

Where polyethylene film cannot satisfactorily be
placed over thrust restraining material, the material
shall be encapsulated in plastic roofing cement or Kop-
per’s No. 50 in accordance with Section 5.3.19.

In all cases, the contractor shall inform the Commis-
sioner’s representative of the manner in which the
thrust restraining material is to be installed and pro-
tected. The exact details of this operation must be ap-
proved before the installation approaches the location
requiring thrust restraint.

When placed around caps or plugs, the envelope shall
completely cover the unit. If an air-vent is present, the
envelope shall be taped around the air-vent piping.
However, the valve operating nut shall be left clear and
accessible through the valve box. :

5.10.4 Openings in Envelopes for Service Taps

When corporation stops are to be installed on a main
with polyethylene envelope, the envelope shall be neatly
cut and drawn back to permit the use of the tapping
machine. After tapping, the existing envelope material
shall be brought back over the pipe and taped. A new
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piece of polyethylene wrap at least 3 feet wide, centered
on the cut in the original envelope and covering the en-
tire circumference of the pipe shall be placed and taped.
The envelope shall be snugged and taped around the
corporation stop.

5.10.5 Services

Copper water services, including corporation stops
shall be encased in polyethylene envelope from the wa-
ter main for a distance of six feet or to the face of the
excavated trench wall.

When a water service is to be connected to a water
main installed without a polyethylene envelope, the
exposed area of installed main, with a minimum of 2’
centered on the corporation stop, shall be cleaned and
wrapped with polyethylene as though it were new pipe.

5.10.6 Connections to Existing Water Mains

When a new main is being connected to a water main
installed without a polyethylene envelope, the envelope
on the new main shall extend to include all of the ex-
posed pipe as though it were new pipe. The old pipe
shall be cleaned as required.

When connecting to a main previously enveloped, the
exposed envelope on the old main, if in good condition,
shall be pulled back to facilitate the connection. If the
envelope is in poor condition, it shall be removed and
replaced within the limits of the excavation.

5.10.7 Repair Procedures

Any dirt or other foreign material shall be removed
from within the envelope and from the surface of the
pipe before proceeding with the repair.

Minor tears or punctures in the polyethylene envel-
ope may be repaired by bringing the torn parts together
and sealing the tear or puncture with the adhesive-
backed tape. The envelope material shall not be
stretched to bring the parts together but should be rela-
tively loose after the repair is made.

Larger tears shall be repaired by bringing the torn
edges as close together as possible without stretching
the material. A piece of polyethylene material shall be
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centered over the repair area with a minimum of 6"
overlap in all directions. The entire repair patch shall be
carefully taped to make it as secure and water tight as
practical. The patch shall extend over and around the
top of the pipe to shed water.

CHAPTER 5.11.0 INSULATION OF WATER
MAINS AND
APPURTENANCES

S.11.1 Required

Insulation against freezing shall be installed when
indicated on the plan(s), when the water distribution
main, branch or service has less than 5 feet of cover, or
when directed by the Commissioner. See Drawing No.
317.

5.11.2 Types of Insulation

A. Rigid Insulation — Two layers of closed cell ex-
truded polystyrene foam boards 4’ x 2’ x 2” mini-
mum. This type will be considered the standard
unless otherwise indicated.

B. Insulating concrete — Perlite or Vermiculite con-
crete encasement or cover. The concrete shall have
a mix ratio of 1 part portland cement and 8 parts
perlite or vermiculite.

This type may be substituted for type “A” only
with the approval of the Commissioner.

5.11.3 Installation — Type “A” — Rigid Insulation

A. The trench shall be excavated to the width re-
quired by the rigid board insulation.

B. The bedding chips shall be covered with mason
sand beneath the insulation board and be hand
spread and compacted by suitable mechanical
means to provide uniform support for the insula-
tion board. The insulation board shall be laid flat,
free of any breaks or cracks.

C. All joints of the insulation board shall be stag-
gered not less than one foot joint to joint.
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D. Mason sand shall be hand spread to not less than
one foot over the insulation board and compacted
by suitable mechanical means prior to backfilling.

E. Insulation board shall be closely fitted around all
valves and service boxes.

5.11.4 Installation — Type “B” — Insulating Concrete
A. Insulating concrete shall be machine mixed.

B. When permitted by the Commissioner, insulating
concrete may be substituted for insulation board
at the ratio of 4" of concrete to 2” of board. The
area covered shall be at least equal in all dimen-
sions to that indicated for the rigid insulation.

C. When used for insulating water services, see Draw-
ing No. 6 of the Water Service Piping Specifica-
tions.

5.11.5 Payment

When the plans require insulation the cost shall be
included in the contract unit price bid for the water
mains, branch or service.

When ordered as an extra by the Commissioner for a
change of grade which reduced the cover to less than 5
feet, the insulation shall be paid for in accordance with
Chapter 2.6.0.

CHAPTER 5.12.0 TUNNELING, JACKING
AND BORING

5.12.1 Wisconsin Administrative Code Compliance

On all shaft and tunnel work, the Contractor shall
comply with the requirements of the Wisconsin Admin-
istrative Code. Specific additions thereto as may appear
in the plan(s) and in Chapter 5.9.0 of the Sewer and
Building Services specification shall govern when they
exceed the requirements of the Code.
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5.12.2 Tunnel Design Changes

Revisions or alterations will not be allowed without
written approval of the Commissioner. When deviations
are approved, they shall be in accordance with plans
previously submitted by the Contractor and approved.

Approval of revisions or alterations shall not affect
the compliance with any requirement of these specifica-
tions or the Administrative Code.

5.12.3 Installation of Pipe in Tunnel

Distribution mains installed in tunnel shall be in-
stalled as in open cut construction including the poly-
ethylene envelope.

Feeder mains installed in tunnel shall be installed on
rails or steel piping. The rails or piping are to be set to a
line and grade such that when the pipe is placed it shall
be on plan line and grade. The rails or piping shall be
anchored to the tunnel structure to prevent lateral or
horizontal movement during pipe installation. The
space between the rails or pipes shall be filled with con-
crete grout just prior to sliding the pipe into position.
When in position, the pipe shall be in contact with the
grout for its entire length.

All ductile iron mains shall be wrapped in the poly-
ethylene film envelope. The pipe shall bear on wearing
skids attached outside the polyethylene envelope.

Water main installed in tunnel shall have the first
rubber gasket joint outside the tunnel located approxi-
mately two feet outside each end of the tunnel.

5.12.4 Tunnel and Tunnel Shaft Backfill

Unless otherwise indicated in the plan tunnels shall
be backfilled with backfill concrete or light weight cellu-
lar concrete.

Unless otherwise indicated work and manhole shafts
shall b(il backfilled with Type “B” gravel and flooded as
required.

Costs of backfilling shall be included in the unit price
:bid for the tunnel or water main.
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5.12.5 Boring Without Steel Casing Pipe — Mains

Boring without a casing pipe shall be limited to a
maximum 18 feet in length with no water pipe joint
permitted within the bore. See Drawing No. 33.

Boring under traveled roadways or other obstructions
shall be done when so indicated on the plan(s) or when
permission is requested in writing by the Contractor
and approved by the Commissioner.

Alignment of the completed bore shall be within 6
inches of line and grade. Misalignment greater than this
shall be corrected. The contractor shall assume the cost
of any such corrections.

When a bore is used the water main shall have a rub-
ber gasket joint located a minimum of 1 foot but not
more than 2 feet outside the ends of the bore. The poly-
ethylene envelope shall be protected by skids attached
to the outside of the pipe or other approved means.

The bore shall be backfilled with backfill concrete or
light weight cellular concrete.

5.12.6 Boring with Steel Casing Pipe — Mains

Boring with steel casing pipe shall consist of pushing
or jacking a casing pipe simultaneously with mining
operations. Final alignment of the casing pipe shall be
wlithin 6 inches of the line and grade shown on the
plans.

Water main installed in a casing pipe shall have the
first rubber gasket joint located not more than 2 feet
outside each end of the casing pipe. See Drawing No. 34.

When required on the plan, the Contractor shall place
a 12" concrete bulkhead at each end of the casing pipe.
The cost of bulkheads shall be included in the price bid
for casing installation. See Drawing No. 35.

The Contractor shall backfill within the casing with
light weight cellular concrete. Any other method of
backfill shall be approved by the Commissioner.

5.12.7 Payment of Tunneling, Boring, Jacking

Payment for tunneling, boring, or jacking when listed
as a bid item, shall be based on actual field measure-
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ment with maximum dimensions as shown on the plan
unless an additional length is ordered in writing by the
Commissioner. Additional lengths shall be paid for at
the bid unit price for tunneling, boring, or jacking.

Minor tunneling and/or boring and jacking will not be
a bid item. The cost shall be included in the unit price
bid for doing the water main work.

Any tunneling, boring, or jacking done by the con-
tractor for his convenience shall be at his own expense.

CHAPTER 5.13.0 CONCRETE WORK

5.13.1 Class of Concrete

All monolithic concrete shall be Class D concrete,
unless otherwise indicated on the plan(s). All buttress-
es, anchors, and bases shall be Class F concrete, unless
otherwise indicated. )

See Section 4.5.1
5.13.2 Forms for Concrete

Trench sheathing may be used as the outer face form.
If trench sheathing is used, the inner form shall be sub-
stantially braced against it. When outer forms are con-
structed, the contractor shall brace them against the
trench face and bind them to the inner form with tie
rods. When approved by the Commissioner they may be
bound by wire ties with wooden spreaders.

Forms for exposed inner faces of walls and top slabs
shall be faced with dressed timber. The size and spacing
of studs, walers, shores and braces shall be adequate to
insure the safety and rigidity of the structure through-
out the pour.

5.13.3 Steel Reinforcement

Steel reinforcement for concrete bases, beams and
buttresses shall conform to the specification A.S.T.M.
Designation A615 for grade 40 or grade 60 billet-steel
deformed bars. Dowels shall also be deformed bars ex-
cept as required for pavement joints.

Steel reinforcement shall be free from loose rust scale
or other coatings that would destroy or reduce bond.
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The Contractor shall space bars in accordance with the
details shown on the Drawings and shall tie 50% of the
crossings of reinforcing bars. The reinforcement mat
shall be held in correct position by chairs, spacers, wire
ties or other positive positioning devices. Wooden block
supports shall not be used. Where it is necessary to
splice reinforcement, the bars shall be lapped at least 24
diameters, but no less than 12 inches in any case.

Reinforcing steel located on the outer faces of a struc-
tural slab or buttress shall be installed with not less
than 1%" nor more than 2" of cover from the outer face
of the concrete.

'5.13.4 General Methods of Concrete Placement

Concrete may be deposited into forms by any of the
following methods:

(A) By shovel, barrow or buggy, chute, or concrete
bucket; when any of these methods are used for
reinforced concrete construction no displacement
of the reinforcement mat or of the individual
bars will be permitted. An open chute may be
used only when its use does not cause segregation
of the concrete.

(B) By pumping, where concrete is conveyed by
means of mechanically applied pressure. The
operation of the pump must produce a continu-
ous flow of concrete, free of air pockets. The
Commissioner may reject the use of equipment
which is considered unsuitable or inadequate.

(C) When concrete is placed by hand in tunnel, it
shall be thoroughly remixed prior to placement
into forms.

5.13.5 Precautions in Placing Concrete

Concrete shall be conveyed from the mixer or ready-
mix truck to the place of final deposit by methods which
will prevent the segregation or loss of materials. Con-
crete shall be deposited in its final position to avoid seg-
regation due to excessive vibrating or rehandling.

The concreting shall be carried on at such a rate that
the concrete remains workable and flows readily into
the spaces between reinforcing bars.
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No concrete that has excessive slump, has partially
set or been contaminated by foreign material shall be
deposited in the work nor shall retempered concrete be
used.

When concreting is once started, it shall be carried on
as a continuous operation until the placing of the sec-
tion is completed. Concrete shall be mechanically vi-
brated, as it is deposited, in order to avoid formation of
seams within the section and to insure intimate jointing
of each layer. Care shall be taken to insure the complete
embedment of the reinforcement.

5.13.6 Protection of New Conerete

(A) Cold Weather Concreting — Adequate equip-
ment shall be provided for heating concrete ma-
terials and protecting concrete when the temper-
ature is below 35 degrees. No frozen materials or
material containing ice and snow shall be used.

- All reinforcement, forms, fillers, and ground with
which the concrete is to come in contact shall be
free from ice and snow. All concrete placed in
forms shall have a temperature of 60 to 90 de-
grees I at the time of placement. On all mono-
lithic concrete work, the Contractor shall furnish
2 maximum-minimum thermometers for the use
of the inspector assigned to the work. Adequate
means, such as covering with thermal blankets,
canvas, hay, straw, polyethylene film, or other
protective covering shall be provided and the
concrete maintained at a temperature of not less
than 40° F for a period of 3 days.

(B) Hot Weather Concreting — In hot weather, suit-
able precautions shall be taken to avoid drying of
the concrete prior to finishing operations. Use of
windbreaks, sunshades, fog sprays or other de-
vices shall be provided as directed by the Com-
missioner. Concrete deposited in hot weather
shall not have a placing temperature that will
cause difficulty from loss of slump or flash set.
Concrete shall be cured for a period of 3 days by
spraying with water, backfilling after the con-
crete is set or by application of an approved cur-
ing compound.
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5.13.7 Buttresses, Beams, Bases, Anchors and Thrust
Collars

Buttresses, beams, bases, anchors and thrust collars
of concrete are required as shown on the specification
drawings. The concrete shall be founded upon firm soil
and poured directly against the side of the fittings and
the trench wall. The Contractor shall use forms against
the trench wall only when the soil is unstable. These
forms shall not be removed. The cost of all of the above
shall be included in the unit bid price for installing the
water main unless otherwise noted on the plan.

5.13.8 Detailed Monolithic Concrete Construction

Chapter 5.4.0 of the current City of Milwaukee Sewer
and Building Service Specifications shall apply to mon-
olithic concrete construction not detailed in the pre-
ceeding paragraphs.

CHAPTER 5.14.0 CONNECTIONS,
REMOVALS AND
ABANDONMENT

5.14.1 Work On Water Mains — Milwaukee Water
Works Personnel

Milwaukee Water Works personnel will serve all nec-
essary shut-off notices to customers, provide temporary
service and operate valves on any water main within the
Milwaukee Water Works system. In addition, on iron
feeder mains, Milwaukee Water Works personnel will
make any cuts in the pipe.

5.14.2 Work On Water Mains — By Contractor

The Contractor shall excavate, brace excavations,
drain the water main, install water main material, as-
semble joints, backfill and on distribution mains, 16"
and smaller, make any necessary cuts, remove piping
material, burn out lead joints, sandblast sulfur com-
pound joints to bare clean metal, and do any and all
other work required for connections to or alterations of
any in-service water main within the Milwaukee Water
Works system.
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On all cast iron and ductile iron feeder mains, 20” in
diameter and larger, the Water Distribution forces will
make the necessary cuts on the water main. All other
work including that described above required for con-
nection to or alteration of the water main shall be per-
formed by the contractor.

On concrete feeder mains, the contractor shall make
the cuts required on the pipe required for closures.

The cost of all work shall be included in the contract
bid prices for the Water Main.

5.14.3 “Cut-In”’ Valve or Tee

Where required in the plans, the Contractor shall in-
stall a “cut-in” valve or a tee in an existing water main.
The existing pipe and all new pipe shall be carefully cut
perpendicular to the center of the pipe. All projecting
irregularities shall be ground off to provide a clean
smooth end.

The “cut-in” valve or tee shall be a one sleeve or two
sleeve assembly as shown on Drawing No. 32. In the two
sleeve assembly, a short double spigot length of new
pipe shall be connected into the bell on each side of the
valve or tee. The out to out distance of the double spig-
ots shall be carefully measured. The main shall then be
carefully cut to the measured dimension plus %" maxi-
mum é‘or valves and a maximum of %" for tees and re-
moved.

A standard or dual size mechanical joint coupling to
fit the diameters of the mating pipe shall be placed over
the existing pipe on each side of the joint. The double
spigot assembly shall then be set in place with proper
orientation and the couplings installed over the joints.

A one sleeve assembly must be made adjacent to an
existing bell. A short double spigot length of new pipe is
connected to each end of the “cut-in” valve or tee and
the out to out dimensions of the double spigots are care-
fully measured. The main is then cut a sufficient dis-
tance from the bell to receive the assembly plus the
depth of the existing bell plus %”. The cut main is then
removed from the existing bell. The standard or dual
size mechanical joint sleeve shall then be placed over
the existing pipe beyond the joint. The double spigot
assembly shall then be set in position in the existing bell
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remaining and the opening carefully measured. A filler
piece shall then be cut to fill the opening with a maxi-
mum gap of ¥ inch for valves and %" for tees. The
sleeve shall then be carefully centered over the joint and
the joints fully assembled.

The type of cut in valve or tee assembly shall be
shown on the plans. The City may require the installa-
tion of lead joint sleeves instead of the mechanical joint
type if so noted on the plans. The filler piece to be in-
stalled within a lead joint sleeve shall be adequately
tack welded to an adjacent spigot.

The cost of installing a “cut-in” valve or tee may be a
separate bid item or may be included in the bid price of
installing the water main. The method of payment will
be stated in the contract documents.

5.14.4 Handling Salvageable Water Main Material

The Contractor shall carefully remove and protect
from damage all salvageable material that by this speci-
fication, the plan(s) or special provisions are to be re-
turned to the City. Any such material damaged or bro-
ken due to the Contractors carelessness will be charged
to him at the prevailing price of similar new material.

Any material removed from the excavation that is to
be used on the contract shall be thoroughly cleaned and
if ordered by the Commissioner, painted on the outside
with a 30 mil coat of Kopper’s “Bitumastic No. 50”
prior to installation. The inside shall be painted with a
10 mil coat of Kopper’s “Super Tank Solution”.

Unless otherwise noted salvaged feeder main material
shall be separated into the individual component parts
by the Contractor. Valves shall be opened and drained
of water. All salvaged material shall be returned to the
City pipeyard by the Contractor.

5.14.5 Abandonment of Water Mains, Branches, Valves,
Curb Stops, Hydrant Branches, Drains and Man-
holes

The Contractor shall install bulkheads in the open
ends of all water mains, hydrant branches and drains,
blow-off drains, and branch services that are to be aban-
doned. The minimum thickness of the bulkheads shall
be 8 inches for branches, drains, and mains up to and
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including 16” in diameter, and 12" for mains over 16" in
diameter.

Hydrant drains and blow-off drains connected to
sewer manholes shall also be bulkheaded inside the
manholes.

When valves or curb stops are to be abandoned, the
Contractor shall remove only the top section of the
valve or service box and backfill the remaining hole with
gravel backfill. All valve and curb stop boxes on mains
abandoned as part of the contract shall be abandoned in
this manner.

The cost of abandonment shall include the cost of all
necessary pavement or sod replacement.

5.14.6 Abandon Water Main

When the plans require a water main to be aban-
doned, the Contractor shall install bulkheads in the
open ends of the section of water main to be abandoned.
He shall install plug(s) or cap(s), where required, to
reactivate the live water main. The Contractor shall cut
a one foot piece out of the abandoned section, and set it
aside for city use.

The cost of abandoning the water main, valves or
curb stops, manholes, fire cisterns and appurtenances in
accord with sections 5.14.5, 5.14.6, 5.14.11 and 5.14.12
shall be included in the unit price bid for water main
installation unless there is a separate “Abandon Water
Main” bid item.

5.14.7 Hydrant Removal — Minor

When a hydrant is to be removed and it is connected
to an abandoned or to be abandoned water main, the
Contractor shall remove the entire hydrant and bulk-
head the open end of the remaining hydrant branch and
drain, if any. He shall also abandon the hydrant branch
valve, or tapping valve, if any.

Unless otherwise noted on the bid documents, the
cost of the above work shall be included in the bid item
for “Hydrant Removal — Minor”.

The work is identified on the plan as a
“H/rem/minor”.
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5.14.8 Hydrant Removal — Major

When a hydrant is to be removed and it is connected
to a main that will remain in service and its branch is to
be abandoned, the Contractor shall, in addition to the
work required for “Hydrant Removal — Minor” exca-
vate and plug the hydrant tee or cross and bulkhead the
branch pipe. The bid item “Hydrant Removal Major”
shall include the cost of plugging the hydrant tee or
Cross.

If the branch is connected to a tapping valve and
sleeve, the Contractor, in addition to the work described
above, except plugging the tee, shall excavate at least 3
feet to each side of the tapping sleeve completely expos-
ing the main and sleeve so they will be ready for inspec-
tion. The Contractor shall remove the tapping valve and
glug the sleeve if the City determined it is in good con-

ition.

If the City determines that the water main, or tapping
sleeve are in poor condition, the Contractor shall cut,
remove, and replace that section of main. In addition to
the bid item “Hydrant Removal Major” this work shall
be paid for as an extra in accordance with Chapter 2.6.0.

This work is identified on the plan as a
“H/rem/major”.

5.14.9 Hydrant Relocation

There is no bid item for “Hydrant Removal” when an
existing hydrant is to be removed and a new hydrant
and hydrant branch is to be installed in the same exca-
vation. The cost of removing the old hydrant branch
pipe and the hydrant shall be included in the bid price
for installing “Hydrant Branch” pipe or for installing
“Hydrant.”

- 5.14.10 Salvageable Hydrant
All hydrants dated 1950 and newer shall be returned

to the City unless otherwise directed by the Commis-
sioner.

5.14.11 Abandon Manhole
In abandoning a manhole the Contractor shall remove
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the manhole frame and lid. The top of the manhole
shall be removed to at least 3 feet below the street grade
and the remainder of the manhole and excavation back-
filled with backfill gravel and properly compacted. Any
drains from the manhole shall be properly bulkheaded.
“Abandon Manhole” is a bid item only if so listed on
the plan(s).

5.14.12 Abandonment of Fire Cistern

The Contractor shall cut the cistern branch at the tee,
insert a plug in the tee, and bulkhead the open end of
the cistern branch. If the valve is outside of the excava-
tion, it shall be abandoned with the branch. The Con-
tractor shall remove the entire valve box if it is within
the excavation, or top section only, if it is outside the
excavation.

When the cistern is connected to a tapping valve and
sleeve, the Contractor, in addition to the work described
above, shall excavate at least 3 feet to each side of the
tapping sleeve completely exposing the main and sleeve
so they will be ready for inspection. The Contractor
shall plug the outlet of the tapping sleeve if it is in good
condition.

If the main, tapping valve, or sleeve are in poor condi-
tion the contractor shall cut out and replace the poor
section of the main. The Contractor shall remove the
sleeve, valve, and cut pipe from the trench. This addi-
tional work will be paid for as an extra in accordance
with Chapter 2.6.0.

The cistern frame and cover shall be removed by the
Contractor. The wall of the cistern shall be removed to
at least 3 feet below the grade of the street and the
drain to the sewer plugged with a proper bulkhead. If
the drain is connected to a sewer manhole, the opening
in the sewer manhole shall be bulkheaded. The entire
excavation and the abandoned cistern shall be back-
filled with backfill gravel and properly compacted.

5.14.13 Removed Air Vent Materials

All materials comprising existing air-vents as well as
material furnished by the City for temporary air-vents
remain the property of the City and shall be delivered
to the Stores Division.
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Material furnished by the Contractor for temporary
air vents shall remain the property of the Contractor.

CHAPTER 5.15.0 WATER SERVICES
AND BRANCHES

5.15.1 Services — General

All services shall be installed with type “K” soft grade
copper furnished by the Contractor. Each service shall
be installed with a properly bent gooseneck as shown on
Drawing No. 36. All connections to copper pipe shall be
made with flared connections except when a copper
service is to be installed by boring, and two lengths of
piping are required to be connected, the coupling con-
nection shall be silver soldered and tested such that the
connection is water tight and at least equal in strength
to the uncut piping. All fittings shall be brass comform-
ing to ASTM B62 which, except for corporation stops,
shall be furnished by the Contractor unless otherwise
noted. The minimum size of service tap and pipe shall
be one inch diameter regardless of the size of the exist-
ing service. Connections between newly installed serv-
ices and existing lead services may be made with “Lead-
Pak Couplings” as manufactured by the Ford Meter
Box Co. Water services and water branches shall be in-
stalled in accord with the Water Service Piping Specifi-
cation except as modified herein.

Taps and “goosenecks” for new services and services
installed with 6 feet of cover or greater shall be installed
horizontally. Taps and goosenecks with less than 6 feet
of cover shall be installed not less than 5 degrees below
the horizontal center line of the water main. All services
which will have six (6) feet or less cover shall be insulat-
ed in accordance with Drawings No. 6 or No. 11 in the
“Water Service Piping Specifications.”

Copper water services including corporation stops
shall be encased in polyethylene film envelope from the
water main for a distance of six feet or to the face of the
trench wall. Polyethylene material shall be continuous
without openings with the polyethylene installed on the
pipe.

Prior to the start of construction of a replacement
main, the approximate location of the existing corpora-
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tion stops will be marked in the field by the City.

Unless otherwise noted, the services shall be pre-
tapped dry before the pipe is installed in the following
manner:

A. The Contractor shall determine the laying se-
quence and shall clearly mark the locations at
which the taps are required on the pipe. The in-
spector will view the tap locations.

B. The pipe will normally be tapped by Water De-
partment forces. The Contractor shall, at the
proper time, install the corporation stops and if
required, service saddles, both furnished by the
Water Department, and shall carefully cut and
repair polyethylene wrap as required. The Con-
tractor shall be fully responsible for the proper
water tight installation.

C. The cost of tapsnot used and all other work asso-
ciated with installation at wrong locations, be-
cause of Contractor’s error shall be at the expense
of the Contractor.

When a service is not found at the plan or field
marked location, the Contractor shall attempt to locate
the service by excavating 6 feet along the water main in
each direction from the given location for a total of 12
feet. If the service is found, the service work shall be
performed with no additional payment to the Contrac-
tor. If the service cannot be found within the limits of
the above excavation, the Contractor shall then backfill
the excavation. The City will pay the bid unit price of
one “C.0.8.”, “C.0.S.-short” or “D.S.” as described be-
low, whether the service is subsequently found and the
work performed or not.

5.15.2 Connect Original Service (C.0.S.)

Where marked “C.0.S.”, on plans, the Contractor
shall remove the service pipe from the old main and
connect the service to the new main. The Contractor
shall furnish and install the copper service piping and
all fittings required.

All costs shall be included in the unit bid price for
Connecting Original Service — C.0.S. The “C.0.S.”
.may be separately listed for bidding as “C.0.S.- short”
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and “C.0.S.-long” to reflect the relative length of water
service piping required.

5.15.3 Cut-in Curb Stop (C.C.S.)

Where marked “C.C.S.” on the plan, the Contractor
shall install a new curb stop with the required adapters
in the existing 12 or 2 inch cast iron branch piping.
The new curb stop shall be set approximately 3 inches
from the property line or 18 inches from the building
face in the open street or as noted on the plan. A new
curb stop box furnished by the City shall be installed.

The cost of the above materials and work shall be in-
cluded in the bid price for the “C.C.S.” There will be no
“Cut-in Curb Stop” bid item where a “C.0.S.” or
“R.0.S.” is to be performed on the same service or
branch when the curb stop can be installed within the
same or an extended excavation. In this case, the unit
bid price for the service work shall include the cut-in
curb stop.

5.15.4 Replace Original Service (R.0.S.)

Where marked “R.0.S.” on the plan the Contractor
shall replace the original service with new copper water
service piping of the same size, but not less than 1". If a
larger size is shown on the plan, the service shall be ex-
tended from the main to the point indicated and con-
nected to the existing service. All cost shall be included
in the unit bid price for Replacing Original Service —
R.O.S. The “R.0.S.” may be separately listed for bid-
ding as “R.0.S.-short” and “R.0.S.-long” to reflect the
relative length of water service piping required.

5.15.5 Disconnect Service (D.S.)

Where marked “D.S.” on the plans, the Contractor
shall disconnect the service at the main as follows:

The corporation stop shall be closed and the copper
or lead pipe severed. The Contractor shall then insert a
lead disc into the flare nut of the corporation stop and
tighten the nut to the corporation stop. Multiple con-
nections within one excavation from the main to one
service pipe are to be considered as a single service. The
curb stop box shall be removed and abandoned as re-
quired in Section 5.14.5.
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All costs shall be included in the unit bid price for
Disconnect Service-D.S.

5.15.6 Disconnect Branch (D.B.)

Where marked “D.B.” on the plans and the branch
service pipe is connected to the water main by a tee, the
Contractor shall excavate along the branch service a
distance of at least 3 feet from the water main and re-
move the valve box if it lies within the excavation, or
the top section only if it is outside the excavation and
abandon the remainder. The Contractor shall cut and
remove the branch piping, plug the tee, and bulkhead
the open end of the branch piping to be abandoned.

If the branch service is connected to a tapping valve
and sleeve, the Contractor, in addition to the work de-
scribed above, except plugging the tee, shall excavate at
least 3 feet to each side of the tapping sleeve completely
exposing the main and sleeve so they will be ready for
inspection. The Contractor shall ,remove the tapping
valve and plug the sleeve if the City determines that it
is in good condition.

If the City determines that the water main, or tapping
sleeve are in poor condition, the Contractor shall cut,
remove and replace that section of main. In addition to
the bid item “Disconnect Branch” this work shall be
paid for as an extra in accordance with Chapter 2.6.0.

5.15.7 Reloeate Curb Stop (R.C.S.)

Where marked “R.C.S.” on the plan(s), the Contrac-
tor shall install a new curb stop in the existing service
piping. The Contractor shall freeze the existing service
pipe between the main and the curb stop and cut the
existing service piping and install the new curb stop
with all required connecting fittings. The curb stop will
be furnished by the City. The new curb stop shall be
installed as close to the property line as possible with all
newly installed pipe and fittings on the street side or at
18 inches from the building face, unless otherwise noted
on the plan(s). The new curb stop shall be the same size
as the existing water service piping, but not less than 1”.

The Contractor shall remove the old service box. The
Contractor shall reuse the old box, if in good condition,
and set it over the new curb stop. Any part of the old

152



curb stop box that is not in good condition shall be re-
placed by the Contractor with new service box material
furnished by the City.

The cost of the work and materials shall be included
in the unit bid price to Relocate Curb Stop-R.C.S. If
there is no bid item, payment will be made in accor-
dance with Chapter 2.6.0.

5.15.8 Roadway Service Box (R.S.B.) ‘

Where required and noted “R.S.B.” on plan(s), the
Contractor shall install a roadway service box by replac-
ing the top section of the existing standard curb stop
box with a top section of a standard valve box and cover
furnished by the City. The cost of this work shall be in-
cluded in the bid price for installing water main unless
otherwise noted.

5.15.9 Extension of Service (E.S.)

Services noted as “E.S.” on the plan shall be extend-
ed to the limits shown on the plan(s). The Contractor
shall freeze the existing service piping, remove the curb
stop and box and extend the service piping with new
copper pipe of the same size, as shown on the plan but
not less than one inch. The new copper pipe shall be
connected to the existing service pipe and a new curb
stop which shall be set 3 inches from the property line
or 18 inches from the building face in the open street,
unless otherwise noted on the plan. A 12" stub of service
pipe with one end closed in a vice or peened shall be in-
stalled in the outlet of the curb stop. The curb stop shall
be closed. The old curb stop box, if in good condition,
shall be set over the new curb stop. Any part of the old
box not in good condition shall be replaced by the Con-
tractor with material furnished by the City.

The cost of the above materials and work shall be in-
cluded in the unit bid price for the Extension of Service
— E.S. If there is no bid item, the payment will be made
in accordance with Section 2.6.0.

5.15.10 Temporary Water Service

When deemed necessary by the City, the City will
provide temporary water service to consumers. The
Contractor shall inform the City 48 hours prior to the
time the temporary water service will be required.
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5.15.11 Branch Valves

When branch valves are not installed as a tapping
valve unit or in conjunction with an “anchoring tee”,
the Contractor shall furnish and install the necessary
joint restraint to tie the valve to the tee.

CHAPTER 5.16.0 BACKFILLING,
TRENCH SURFACING,
DRAINAGE

5.16.1 Gravel Backfilling

Unless otherwise indicated in the plan(s) or special
provisions Gravel Backfill (Type “B”) is required for
backfill as follows:

A. Paved areas including streets, alleys, walks, park-
ing areas, curbs and gutters, bus stop waiting areas
and any other areas with pavement of any type.

B. Road shoulders, gravel roadways and gravel drive-
ways.

C. Any area indicated in the plan(s) or special provi-
sions to be scheduled for pavement construction of
any type within the current construction year.

D. Where required by any State or County permit.

Gravel backfill shall be consolidated by flooding as
dezcribed hereinafter unless another method is speci-
fied.

5.16.2 Excavated Material Backfill

When specified in the Contract Documents, the Con-
tractor may use compacted excavated material in lieu of
the Type “B” gravel backfill. The backfilling and com-
paction shall be as hereinafter described.

When this option is exercised and the pavement sur-
face is asphaltic concrete or other flexible pavement, the
Contractor shall install an 8” thick crushed stone base
surface. The 8" crushed stone base shall consist of 6” of
compacted No. 2 stone topped with a vibrated 2" of 34"
graded crushed stone. The cost of this work shall be in-
cluded in the unit price bid for the water main.
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The excavated material backfill shall conform to the
requirements of Section 4.6.3 and unless otherwise spec-
ified may be used in the following locations.

A. Lawn or garden areas

B. Fields

C. Unpaved boulevard areas
D. Unpaved easement areas

Excavated material used as backfill under this section
may be consolidated by compaction or flooding in accor-
dance with section 5.16.10.

Excavated material backfill will not be permitted
between December 1, and April 1, without express ap-
proval of the Commissioner.

5.16.3 Concrete Backfill or Lightweight Cellular Con-

crete

Concrete backfill or lightweight cellular concrete shall
be used for backfilling the space between the outside of
the water main and the inside of a tunnel wall or bore.
Lightweight cellular concrete shall be used for backfill-
ing the space between the outside of a water main and
the inside of steel casing pipe. Concrete backfill shall
also be used to support sewers, and all other utilities
crossing trenches, as required in Section 3.5.4.

When cellular concrete is used as backfill for tunnels
or borings, the foaming agent shall be introduced into
the ready-mix concrete truck at the site. The top por-
tion of each end of the tunnel or bore shall be left open
during the pour to permit the visual checking of the
progress of the backfilling and to insure complete fill-
ing. On tunnels or bores over 30 feet in length, a riser
shall be installed at the low end, extending a minimum
of 5 feet above the elevation of the high end. The cellu-
lar concrete shall be deposited in a riser installed at the
high end that extends above the top of the tunnel or
bore. The placement of the cellular concrete shall be
continuous until it appears and comes up at the low end
riser to above the elevation of the high end.

5.16.4 Gravel Encountered in Excavation

When gravel backfill is specified and is encountered
in an excavation, the Contractor, upon order of the
Commissioner, shall use the excavated gravel for back-
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filling the trench. A credit shall then be taken as speci-
fied in Section 3.5.23.

5.16.5 Aggregate Slurry Backfill

Where required by the plans, slurry backfill conform-
ing to 4.6.6 shall be installed directly from a transit mix
truck. Where limits are shown, the top of slurry backfill
shall be at least as far as the limits shown and the re-
pose of the material shall extend beyond.

5.16.6 Placing of Bedding Material Around Pipe

The Contractor shall place bedding around the pipe
in such a manner as to insure complete embedment and
elimination of voids on all pipe and fittings. If necessary
the bedding shall be mechanically compacted by rod-
ding or ramming.

5.16.7 Placing Backfill

All excavations shall be backfilled as soon as practical
after the bedding material has been placed.

The backfill shall not be dropped from a height or in
a volume so the impact will cause damage to the water
pipe or displace the bedding. The Commissioner re-
serves the right to regulate and control the manner of
depositing backfill. Completed backfilling shall not lag
more than 300 feet behind the pipe laying. During or
when freezing temperatures are anticipated, backfilling
shall not lag more than 40 feet behind the pipe laying.
Nor shall excavation be ahead of the pipe installation to
the extent that the subgrade freezes.

When placing backfill around valve and service boxes,
the material shall be placed in such a manner as to pre-
vent displacement or tipping of the boxes. Any move-
ment of the box off the vertical centerline of the valve or
stop or tilting of the box from vertical alignment shall
be corrected at once.

Excavated material frozen into large masses shall not
be used as backfill. This material and material which
has frozen in the stockpile shall be replaced with suita-
ble backfill at no additional cost to the City.
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5.16.8 Upper Level of Backfill

In graded or paved roadways, the trench shall be
backfilled with the specified material to a level such
that when the backfill is consolidated, it will be at the
proper elevation for the roadway surface as required in
Section 5.16.14.

In ungraded streets and in open areas, the trench
shall be backfilled with the specified material to the ex-
isting surface of the ground or to the proposed or estab-
lished grade, whichever is lower. The Contractor shall
backfill any remaining section of the trench with exca-
vated material.

5.16.9 Minimum Backfill Cover — Ungraded Streets
and Open Areas

In areas where the existing surface is less than 5.5 feet
above the top of the pipe, the Contractor shall place
additional material to provide that cover. The top width
of the backfill material shall be equal to the O.D. of the
pipe gllus 2 feet and the sides sloped 2 horizontal to 1
vertical.

Unless otherwise specified, excavated material meet-
ing the requirements of Section 4.6.3 shall be used, shall
be deposited in 6” maximum layers and compacted
mechanically in accordance with 5.16.10.

5.16.10 Consolidation of Backfill

Unless otherwise specified, gravel backfill shall be
settled by flooding and excavated material shall be con-
solidated by mechanical compaction.

(A) Flooding of Gravel Backfill — Gravel backfill
shall be settled by flooding the trench with water
from the bottom of the trench to the top of the
trench. The hoses used for flooding shall be
equipped with a regulating valve which permits
the hydrant valve to be fully open during use.
The hoses shall have a minimum diameter of 1%
inches, a pipe nozzle a minimum diameter of 1%
inches and a minimum length of 4 feet. A longer
nozzle shall be used if deemed necessary by the
Commissioner. During the flooding operation the
nozzle shall be inserted at various angles and
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depths into the backfill without damaging the
water main, adjacent structures or their founda-
tions, buttresses and anchors or displacing bed-
ding material. The insertions shall be made at
intervals of 3 feet or less maintained until the
backfill is saturated. Depressions caused by
flooding shall be immediately backfilled until
there is no further settlement. The Contractor
shall provide an adequate supply of water.

(B) Mechanical Compaction of Excavated Material
— The trench shall be kept free of visible water
during the backfilling and compaction work. The
initial lift over ductile iron water main shall be 1
foot. Over other types of water main material, the
initial lift shall be 2 feet. Each subsequent lift
shall be horizontal and 12 inches in depth. The
Contractor shall compact to provide 100 percent
of the density of the existing adjacent material in
the trench.

(C) Mechanical Compaction of Gravel Material —
Where specified, mechanical vibratory compac-
tors shall be used to achieve uniform consolida-
tion of the gravel material. The depth of the ini-
tial lift and subsequent horizontal lifts shall be as
indicated in (B) above. When gravel aggregate
contains sufficient clay fines to form a cohesive
soil aggregate, that gravel shall be so compacted
so as to result in 100 percent of the density of the
existing adjacent material in the trench.

(D) Flooding Excavated Material — Where permit-
ted, the flooding of excavated material shall be
completed as indicated in (A) above, for flooding
of gravel backfill.

(E) Methods used around valve and stop boxes,
manholes, utilities, services and other appurte-
nances shall be such as to insure compaction and
to prevent disturbance and damage.

5.16.11 Existing Grade Below Proposed Water Main
Water mains located in a fill section at an elevation

above the existing ground surface, shall be installed as
follows:
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The topsoil and other organic material shall be re-
moved from the existing surface the entire width of the
proposed fill section. An embankment of approved fill
material shall be constructed to an elevation of 3 feet
above the top of the pipe. The material shall be placed
in 6 inch layers and compacted to 100 percent of the
density of the fill material.

The width of the top of the fill section shall equal the
outside diameter of the pipe plus a minimum of 3 feet
on each side of the pipe. The side slopes of fill section
shall be not less than 2 feet horizontal to 1 foot vertical.
The pipe shall then be installed in a normal manner.

5.16.12 Drainage Requirements

Where placement of the backfill or embankments in-
terferes with natural drainage, the Contractor, when
directed by the Commissioner, shall furnish and install
a corrugated iron culvert pipe before placing the back-
fill. If there is no bid price in the contract, payment of
ghisoculvert piping shall be in accordance with Chapter

.6.0.

5.16.13 Backfilling of Tunnel Shafts In Roadways or
Other Paved Areas

Work shafts and manhole shafts on tunnels shall be
backfilled with Type “B” gravel backfill material and
the cost included in the price bid for the water main.
Backfilling shall proceed in the same manner as speci-
fied for open trench except that first the excavation
shall be filled with water to a minimum depth of 2 feet,
the gravel being kept inundated throughout the backfill

operation. Surfacing requirements are the same as for
trenches.

5.16.14 Permanent and Non-Permanent Pavements
Permanent pavements are asphaltic or Portland ce-

ment concrete, sheet asphalt, tar macadam or brick. All
others shall be considered as non-permanent pavement.

5.16.15 Temporary Surfacing on a Backfilled Trench

The temporary surfacing above trenches required for
various existing surfaces shall be as shown below:
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TEMPORARY SURFACING REQUIREMENTS
Existing Surface Temporary Surfacing

1. Alleys, Driveways, and 1 inch of screenings over 6
Parking Areas inches of No. 2 size
crushed stone.

2. No Pavement in street No special reqirement.
on Paving Program

3. Roadway Shoulders 8 inches of graded

aggregate.

4. Non-Permanent 8 inches of graded
Pavement for a street on aggregate and an asphalt
the Paving Program palliative placed as

required.

5. Non-Permanent (a) Single and double seal
Pavement not on Paving coated roadways — 3
Program inches of bituminous

material.

(b) Gravel and crushed
stone roadways — 8
inches of graded aggregate
and an asphaltic dust
palliative.

6. Permanent Pavement 3 inches of bituminous

material or a 3 inch thick

concrete surface.

5.16.16 Backfilling and Surfacing in Alleys, Driveways
and Parking Areas

All trench cuts in alleys, driveways, and parking areas
shall be backfilled with Type B gravel backfill for the
full width or length of the travelled area plus one foot
on each side of the travelled area for the full depth of
the trench. The shoulders of such backfill shall be
sloped away along the length of the trench at the angle
of repose of the material. Immediately after backfilling,
the travelled area shall be temporarily surfaced with 6
inches of No. 2 size crushed stone topped with one inch
of screenings, regardless of the existing type of surface.
This temporary surfacing shall be maintained by the
Contractor until the permanent surface is placed.
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5.16.17 Temporary Surfacing in Roadways

Temporary surfacings in roadways shall conform to
the following:

(A) In transverse cuts in arterial roadways, the Con-
tractor shall consolidate backfill by either flood-
ing or mechanical means and immediately there-
after shall place a bituminous surfacing material
specified in Chapter 4.7.0. It shall be placed 3
inches thick unless otherwise specified. The
subgrade shall be free from standing water and
all loose and foreign material. The bituminous
material shall be placed outside the area to be
surfaced, shoveled immediately into place, raked
into a uniformly loose layer of correct depth, and
compacted.

(B) On all other trench cuts, when flooding cannot be
accomplished immediately, the Contractor shall
place temporary surfacing as required in Sec.
5.16.15. This surfacing shall be placed within 72
hours after backfilling.

1. Where graded aggregate is required, it shall be
placed to a compacted thickness of 8 inches. A
dust palliative meeting the requirements of Sec-
tion 3.5.19 shall be applied to the graded aggre-
gate and shall be repeated when required.

2. Where bituminous material is required, it shall
consist of material as specified in Chapter 4.7.0.
It shall be placed 3 inches thick unless otherwise
specified, on subgrade that is free from standing
water and all loose and foreign materials. Place-
ment shall be as stated in (A) above.

(C) When flooding of the trench has been accom-
plished, the Contractor shall, within 72 hours
after flooding, place the temporary surfacing
required in 5.16.15.

1. Where graded aggregate is required, it shall be
placed as in (B) 1. above.

2. Where bituminous material is required it shall
conform to and be installed in accordance with
the requirements of section (A) above. When
placed on concrete base, it shall be installed in
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accordance with (A) above, except that a 1000
pound roller may be used.

3. Where a concrete shim is required, it shall con-
sist of air-entrained Class A portland cement
concrete placed 3 inches thick. A concrete shim
may be placed on gravel backfill or on a concrete
base which shall be free from standing water and
loose and foreign materials. When placed over a
concrete base, an approved barrier to prevent
bonding shall be placed over the base before the
concrete shim is placed. The surface of the con-
crete shall be given a float finish to provide a
surface of uniform texture.

5.16.18 Cost of Backfill and Surfacing

The cost of backfilling shall be included in the unit
price bid for water main. Unless otherwise noted, the
costs of restoration or replacement of all surfaces in-
cluding, but not limited to pavements, alleys, sidewalks,
carriage walks, curb and gutter sections, lawns, trees
and shrubs shall be included in the unit price bid for
water main.

The cost of temporary surfacings, other than the con-
crete shim and bituminous material, shall be included
in the price bid for installing the water mains or serv-
ices, or hydrants. The City will pay for only one bitumi-
nous surfacing.

Unless required in the plans, temporary surfacing
consisting of concrete shim or bituminous material,
when directed to be placed, will be paid for as extras in
accordance with the Supplemental Schedule of Fixed
prices.

When directed by the Commissioner, temporary sur-
facing consisting of 3" thick concrete shim or 3” thick
bituminous surfacing shall be placed and paid for in
accordance with the supplemental schedule of fixed
prices. Payment shall be limited to the outside diameter
of the pipe plus four (4) feet, centered on the pipe.

5.16.19 Maintenance of Trench Surface
The Contractor shall be responsible for placing the

specified trench surfacing and for its maintenance and
safety to travel for the 2 year guarantee period as speci-
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fied in Section 3.5.12 or until the street is paved, which-
ever occurs first.

In the event that it becomes necessary for City forces
to provide emergency maintenance to the Contractor’s
trenches, the cost of such work will be billed to the Con-
tractor.

5.16.20 Replacement of Lawns, Shrubs, and Trees

The replacement of lawns, shrubs and trees shall be
done by the Contractor as follows:

(A) Where water mains are constructed in a street
with permanent pavement, curb, gutter and/or
sidewalk, the Contractor shall replace all lawns
disturbed in the process of water main construc-
tion. This lawn replacement shall be Type A un-
less otherwise directed by the Commissioner.

(B) Where water mains are constructed in an estab-
lished lawn area in a street which has not been
graded to its final width and the street is not on
the current year’s paving program, the Contrac-
tor shall replace all lawns with Type B lawn re-
placement.

(C) Where water mains are constructed in areas
where vegetation or field grass exists and in State
and County highways, the Contractor shall as-
sure growth with Type C grass treatments.

The following shall be standard types of lawn and
grass treatments:

1. Type A — Replace lawn with top graded nursery
sod conforming to the requirements of Section
4.4.18 and installed upon and a sod bed brought to
the proposed subgrade, scarified and raked to loos-
en the soil. All stones, roots and other foreign ma-
terial shall be removed.

A commerical fertilizer shall be spread over the
area, using the rate of 2 pounds per 100 square feet
of 10-10-10 fertilizer.

All sod strips shall be laid snugly against the pre-
viously laid strips. Sod shall be laid so that the
joints caused by abutting ends of sod strips are not

163



continuous. The sod shall be lightly tamped or
rolled.

All sodded areas shall be maintained by the Con-
tractor until they are accepted by the City. The
Contractor shall be responsible for all watering
required to establish the sodded areas. The Con.
tractor shall replace such sod as may be required
to obtain even growth. The sodding will not be
accepted until the City is assured of established
growth.

2. Type B — Replace lawn by fine grading the con-
struction area, evenly spreading 3 inches of
screened top soil, fertilizing the top soil in accor-
dance with the seed manufacturer’s recommenda-
tions, seeding the area at the rate of 4 pounds per
1000 square feet, raking or dragging the area to
cover the seed, and covering the area with a layer
;)lf; properly secured mulch. The grass seed mixture

all conform to the requirements of Section
4.4.17.

3. Type C — Scarify the surface area, fertilize the
surface in accordance with the seed manufacturer’s
recommendations, seed the area at the rate of 3
pounds per 1000 square feet of area, rake or drag
the area to cover the seed; and cover the area with
a layer of properly secured mulch. The seed mix-
tures shall contain 50 percent Alta Fescue, 30 per-
cent Kentucky Blue Grass, and 20 percent Per-
ennial Rye Grass.

The cost of such lawn and grass treatments shall be
included in the price bid for the water main. When an
existing lawn area is damaged by a Contractor and not
repaired by that Contractor, the City will take a credit
for the cost of repairing such damage in accordance with
the prices listed in the Supplemental Schedule of Fixed

Prices. The type of lawn will be determined by the
Commissioner.

Any of the above lawn and grass treatments may be
ordered as an extra when it is deemed necessary to es-
tablish a lawn or grass in any area within the contract
limits. When so ordered, payment will be made in accor-
dance with the prices listed in the Supplemental Sched-
ule of Fixed Prices.
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The Contractor shall take adequate measures to as-
sure growth of all types of lawn and grass treatments.

The Contractor shall replace all trees and shrubs
which are damaged in comstruction to substantially
their original condition just prior to commencement of
the work. These replacements shall be approved by the
Commissioner and made at no cost to the City.

CHAPTER 5.17.0 HYDROSTATIC PRESSURE
AND LEAKAGE TESTS

5.17.1 Tests Required

Unless otherwise determined, City forces will make
hydrostatic pressure and leakage tests of all new mains
having a continuous installed length in excess of 120".
All mains tested must successfully pass these tests be-
fore they will be accepted.

The duration of the final leakage tests shall normally
be one hour.

5.17.2 Preparation for Testing Mains

Preparation for testing water mains shall consist of
the following:

(A) In order to facilitate testing of new mains, the
Contractor shall isolate the main to be tested by
temporarily plugging or capping both ends of the
mains along with adequate strapping or blocking.
In long installations, the Commissioner may or-
der {)ortions of the installation to be tested sepa-
rately.

(B) The Contractor shall supply the necessary fit-
tings required to make the connections for the
test.

(C) The Contractor shall provide and maintain tight-
sheathed excavations around the ends of the
main.

(D) The Contractor shall return to the site and make
the permanent connections after the completion
of successful tests and/or chlorination or safe
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water sample. The cost of all work in this section
shall be included in the bid price for the water

main.
5.17.3 Hydrostatic Pressure and Leakage Tests

The hydrostatic pressure and leakage tests may be
run simultaneously.

(A) Pressure Test — After the main has been filled
and all air expelled, the pressure shall slowly be
raised to 150 psi at the lowest elevation of the
water main.

Any defects or leaks in the main disclosed by the
test shall immediately be repaired by the con-
tractor. The City will repeat the test until all de-
fects or leaks have been corrected.

(B) Leakage Test — After the main has been tested
at 150 psi, it shall be subjected to a leakage test
at the same pressure.

Allowable leakage is defined as the quantity of
water supplied into the main necessary to main-
tain the specified 150 psi pressure.

Allowable leakage shall not exceed the number of
gallons per hour (GPH) as determined by the fol-
lowing formula for rubber gasketed joints:

GPH = NDJ/ P
3700
Number of joints under test

Nominal diameter of main in inches
Average pressure in pounds per square inch
gauge during the test.

When pipe with lead joints is tested, the allowable

Lelalcxlage computed by the above formula shall be dou-
ed.

If various diameters and/or different type joints are
included in the main being tested, the allowable leakage
shall be the sum of the calculations for each size and
type of joint.

N
D
P

5.17.4 Cost of Tests
The City will assume the cost of a total of two tests on
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any section of main installed. A combination test for
pressure and leakage will be considered as one test. The
City will also assume the cost of one drainage and refill-
ing of any section of main installed. Additional tests,
including any further draining and refilling of the main,
will be made at the Contractor’s expense.

5.17.5 Delays Due to Tests

The Contractor will not be compensated for extra
costs due to delays for hydrostatic testing.

5.17.6 Pre-Testing

_ The Contractor, with the permission of the Commis-
sioner, may fill sections of new main and run hydrostat-
ic pressure and leakage tests prior to the City tests.
These tests will be at the Contractor’s risk and expense
and at no cost to the City. The tests will be for the Con-
tractor’s convenience and will not be considered the of-
ficial acceptance test by the City.

CHAPTER 5.18.0 SAFE DRINKING WATER
PROCEDURES AND TESTS

5.18.1 Bacterial Test

Water from all new mains must successfully pass bac-
terial tests performed by the City before the main is
accepted for use.

5.18.2 Flushing Distribution Mains

Shortly after the installation of the main is complet-
ed, Water Distribution Division crews will operate the
necessary valves admitting water to the new mains.
Contractors are NOT to operate valves under any cir-
cumstances. The Contractor, upon notification to pro-
ceed with flushing the main, shall attach a valve to the
nozzle of a hydrant or air-vent as required by the Com-
missioner. The Contractor shall attach a 1%2” hose to
the outlet of the valve to direct the flow of water to a
point of safe and adequate drainage such as storm sew-
ers or surface drainage. The main shall then be flushed
by the contractor by fully opening the hydrant, or air
;rlent, and throttling the installed valve to control the

ow.
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This procedure shall be repeated on all segments of
newly installed mains until water samples obtained
have successfully passed the bacterial tests for safe wa-
ter sample.

The City will provide the water for flushing free of
charge.

The Contractor will be held responsible for any dam-
age caused by the flushing operation.

5.18.3 Chlorinating Distribution Mains

When indicated on the plans or when, because of un-
satisfactory results by flushing alone, the Commissioner
has issued orders to disinfect the main by chlorination,
the Contractor shall provide a tight-sheathed excava-
tion around the main at the point of chlorination as di-
rected at no cost to the City. After the excavation is
prepared, the City will tap the main and connect and
operate a chlorinator without cost to the Contractor.

When a satisfactory chlorine residual has been ob-
tained, the Contractor, after a minimum of 24 hours and
a maximum of 72 hours, shall proceed with the flushing
of the main as specified in Section 5.18.2

5.18.4 Cleaning and Disinfecting Feeder Main Interiors

The Contractor shall keep the main clean as work
progresses. After completion he shall again thoroughly
clean the feeder main of dirt, construction debris, or
other foreign material prior to the initial filling of the
main by Water Distribution Division crews. If the main
has been subjected to contamination by sewage, ground
water, or surface water, he shall swab or spray the por-
tion of the main so contaminated with an acceptable
disinfectant solution after it has been cleared of all for-
eign matter.

5.18.5 Chlorination of Feeder Mains

The City will chlorinate all mains 20” in diameter and
larger. The Contractor shall have men and equipment
available as required to pump out manholes and to un-
cover and clean out valve boxes on the new line. Con-
tractor shall provide the work area for chlorination as
required in Section 5.18.3.
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5.18.6 Flushing of Feeder Mains

Water Distribution Division crews shall flush all
mains 20” in diameter and larger. The Contractor shall
furnish and place flushing hoses as directed by the
Commissioner in accordance with Section 5.18.2.

5.18.7 Petcock for Obtaining Samples

The Contractor shall provide a petcock in the flush-
ing line whether from a hydrant or an air-vent, and any
other accessories required for taking of water samples.
The petcock shall be placed in an easily accessible loca-
tion with the nozzle facing downward. It shall be free
from any possible ground water contamination.

5.18.8 Time Spent Flushing Water Mains

Unless other work is taking place concurrently, the
time on the contract shall normally not continue to run
during the period needed to obtain safe water samples.
However, time on the contract shall resume running if
the contractor has not, within two days of issuance,
complied with the directives of the Commissioner for
commencing and maintaining flushing. The time shall
continue to run until such directives are complied with.

5.18.9 Calcium Hypochlorite Treatment

When water mains are installed in trenches where
there is a possibility of contamination, the City will fur-
nish and the Contractor shall apply a quantity of cal-
cium hypochlorite of lime as determined by the Com-
missioner. It shall be applied to the open ends of the
pipes as they are being installed. They will then be
flushed as specified in Section 5.18.2.

S. 18.10 Delays due to Chlorinating and Flushing Mains

The Contractor will not be compensated for extra
costs due to delays necessitated by chlorinating, flush-
ing, sampling, or testing.
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CHAPTER 5.19.0 REPLACEMENT OF
PAVEMENT, SIDEWALK,
DRIVEWAY, ALLEY,
CURB AND GUTTER

5.19.1 Method of Payment

Unless otherwise noted, the cost of restoration or re-
placement of all surface features damaged or destroyed
by the Contractor during the execution of the contract
shall be included in the unit price bid for the water
mains. The surface features shall include but not be
limited to pavements, alleys, sidewalks, carriage walks,
curb and gutter sections, lawn and shrubs. The cost of
temporary surfacing and maintenance shall also be in-
cluded in the bid price except as stated in 5.16.18.

Because of variable conditions, such as weather and
the Contractor’s progress, more than one type of pave-
ment replacement or temporary surfacing may be neces-
sary. The Contractor may be directed to place one or
more of these pavement types, in whole or in part.

The provisions of this section do not affect the plac-
ing of temporary surfacing required in Section 5.16.15.

5.19.2 Replacement of Pavement, Alleys, Sidewalks,
Curb and Gutter and Driveway

The work shall be done as follows:

(A) The backfill material in the water main trench
shall be consolidated in accordance with Chapter
5.16.10. The trench, if flooded, shall be allowed to
settle for 3 days or for a period of time that the
Commissioner shall deem necessary before the
work may start on the pavement replacement.

(B) All pavement cuts shall be parallel or perpendi-
cular to the curb alignment. Where the curb is
within 5 feet and parallel to the new main or the
side of the trench is within 2 feet of a pavement
joint, only the side of the trench away from the
curb or joint shall be cut. Pavement shall be re-
moved and replaced to the flange of the gutter
and/or pavement joint. Whenever the pavement
replacement will not abut against a pavement

170



joint, the adjoining pavement shall be sawed to
depth of 3 inches or be trimmed clean of any
shattered or split material.

The subgrade shall be prepared and the following
pavement placed in accordance with the City of Mil-
waukee Street Construction Specifications.

1.

Concrete pavement and concrete base pavement
shall consist of one course air-entrained Class A
Portland Cement Concrete. The thickness shall
eqlilal the original pavement, with a minimum of 8
inches.

. Concrete alleys and concrete driveways shall con-

sist of a one course air-entrained Class A Portland
Cement Concrete. The thickness shall equal the
original pavement, with a minimum of 7 inches.

. Concrete walks shall be constructed of one course

air-entrained Class C Portland Cement Concrete.
The walk shall be 5 inches thick.

. Curb and gutter shall be constructed of air-en-

trained Class A Portland Cement Concrete. Unless
otherwise specified, the cross-section of the curb
and gutter shall conform to the adjacent curb and
gutter section.

Handicap pedestrian ramps shall be required when
specified in the Contract Documents. The Con-
tractor shall replace that section of curb and adja-
cent walk to include a handicap ramp.

. Asphaltic concrete and macadam pavement re-

placement shall consist of a 2 course pavement 3
inches thick, unless otherwise specified. The base
course shall be 2 inches of asphalt binder. The sur-
face course shall be 1 inch of % inch maximum size
coarse aggregate asphaltic concrete. The base
course shall be placed on a nine (9) inch crushed
stone base consisting of seven (7) inches of No. 2
crushed stone topped with two (2) inches of %
inch graded crushed stone.
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CHAPTER 5.20.0 REPAIR OF WATER MAIN
BREAKS DURING
CONSTRUCTION

5.20.1 Method of Payment

The Contractor shall repair all mains breaks on the
old main which occur during normal working hours on
water main replacement or water main abandonment
projects. The Milwaukee Water Works will operate the
valves for the shut-off. Contractor shall be responsible
for furnishing repair clamps or other repair material,
and shall do all work required to complete the repair
and restore service. Since the Contractor’s repair
clamps are temporary, they need not conform to the
W.E.D. specification when installed on pipe to be aban-
doned or replaced.

The Contractor will be paid an extra for each main
break repair in accordance with the Supplemental
Schedule of Fixed Prices.

Water services or branches damaged as a result of the

construction work shall be repaired by the Contractor at
his own cost.

All other water main breaks will be repaired by the
Milwaukee Water Works.
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EXISTING PIPELINE OR
WATER MAIN

MAXIMUM SURFACE ELEVATION

DTH=0.D.
BELL OF PIPE

ELEVATION SECTION A-A_
BEAM DIMENSIONS
TRENCH DEPTH (H)- FEET
WIDTH 0-4.9 5-6.2 7-89 9-11.9 12-15
FEET
AlB|DpjAa|B|(pfjalBe|pfale|pD 8 |
2-24 | 6" | - | e[| 6| - | & & - ") 6| - | 6| 6| - | &
25-34 6" |- |6"| 6| - |6 6" |- |66 |-]7]6]- ™
3544 | 6" | - | "6 |- |7 & |- 7] e]|-]|e)6] - 9"
4559 |6 | - 8" 5| - |e[5s"|-|e(a|-|s]a]- |0
60769 | 4" | 6"| 8" 4| & | 9" | 4| 6" | 9" 3| 5" | 10"] 4" | &" | 12"
7.0-8.0) 47| 6" (10"} 3" | 8" | 40"l 3| 5" | 10" 3| 5" | 12| 3" 4" | 13"
8.1710 | 4" | 8" |2"fl 3" | 4" | 12" 3| 4 02"( 3°| & | 14"} 3| 4| 16
NOTES LEGEND:

CONCRETE TO BE CLASS “A"
REINFORCING BARS TO BE NO.5
FOR TRENCH WIDTH OVER 10
FEET OR TRENCH DEPTH OVER
IS FEET. BEAM SHALL BE
INDIVIDUALLY DESIGNED OR
AS INDICATED ON

HE PLAN,

POLYETHYLENE FILM ENVELOPE
REQUIRED FOR DUCTILE IRON
NOT SHOWN

v -

A= SPACING, LOWER STEEL
B= SPACING, UPPER STEEL
D= MINIMUM DEPTH OF BEAM

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS

MILWAUKEE, WISCONSIN

REINFORCED BEAM FOR SUPPO
OF PIPELINE OR WATER MAIN

DRAWN BYDLPJAS
DATE 223786




aun

o

PLAN

ELEVATION

NOTES

. DIMENSIONS IN TABLE ARE BASED ON A

WATER PRESSURE OF 150 PSI AND A SOIL
BEARING PRESSURE OF 4000 LBS.PER SQ. FT.

CONCRETE TO BE CLASS
CONCRETE TO BE POURED AGAINST FIRM NATURAL GROUND
BUTTRESS TO BE SHAPED TO ACCOMMODATE AIR VENT OR

DRAIN WHEN NECESSARY
POLYETHYLENE FILM ENVELOPE NOT SHOWN.

BUREAU OF ENGINEERS
BUTTRESS DIMENSIONS WATER ENGINEERING DIVISION
A
sze | a [B [c [0 | £ | |PEPARTHENT O Fecous onKS

4 [ e [6"]3"|1-d] 8" BUTTRESSES FOR CAP OR PLUG
e |8 |6 | 3(Ir8]10 4" THROUGH I6"

O T “1 5" |2~0"| 10" DESIGNED -v_%_& DRAWN BY._J-AS.
8 ..d: :o.. 2. :..ow :-_:- BY.LS pave _1=8786
127 |I°3 APPROVED,

16" |r-9"|1-0"|1-0"|a"0"2-0" APPROVE
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un

PIPE [BUTTRESS DIMENSIONS| [BLOCKING

SZE 1als]c[o]e|[Fle|{n]y
20" [i~6"ji-¢"(1~6"]s-0"| 6" | 8" [i-0"[ &"[ 6"
24" |r-¢"|i~g"lit0Ys-3"] 9" | 8" |i-3*| 7' "
30" |2-0"|2-0"[2"-0"6-0"li-3"{I~6"|i~6"| 9" | 6"
3¢"_|2-0"[2-0"2-¢"|g-0"|i-3" |'-¢"[i~o"|1-0"| &
42" [2-¢"[2-0"[2-6"|9- 9| I-3"[i"6 |2-3"|i-0"| &
48" [2-e"20" [3-0"0e"[ 13" 16" 26| i-0"[1-o"
54" |3-¢"[2-0"[z-6"fiz-3"i-3"i~6" |2-o"[1-3"[1-0"
60" [3'6"[2-0"|4-0"}I4-0" 13" |i-¢" [3-0"i-¢"[r-0"

SECTION A-A

ALTERNATE BLOCKING

DETAIL WHERE VENT AND
DRAIN ARE REQUIRED

ELEVATION

NOTES

. DIMENSIONS IN TABLE ARE BASED

ONE LAYER POLYETHYLENE
OR OTHER APPROVED MATERIAL

ON A WATER PRESSURE OF 150 PS|
AND ON SOIL BEARING PRESSURE OF

DEPARTMENT OF PUBI.IC WORKS

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION

ENE FILM ENVELOPE
REQUIRED "FOR DUCTILE IRON PIPg|
NOT SHOWN.

BUTTRESSES FOR CAP OR PLUG
20" THROUGH 60"

oRAWN By LA,

4




OUTLET

BEDDING MATERIAL

SECTION A-A

L PROVIDE CLEARANCE ON CONCRETE ADEQUATE
FOR REMOVING MECHANICAL JOINT BOLTS
2. DIMENSIONS (N TABLE ARE BASED ON A

PLAN

WATER PRESSURE OF 150 PS!I

BEARING PRESSURE OF 4000 LBS. PER SQ. FT.

CONCRETE TO BE C

mow

BUTTRESS DIMENSIONS
OUTLET]
sizE | A|B|C|D

LASS "F"
CONCRETE TO BE POURED AGAINST FIRU NATURAL GROUND
POLYETHYLENE FILM ENVELOPE NOT SHOW

AND A SOIL

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS
MILWAUKEE, WISCONSIN

4" |6 [6"| 6|9
¢ | 6| 6" [10"[1-4"

e |o| e r-o'l—-T

16" |I-0"[r-0"jo-0ls-6']

12" [10° 10" [’~a723"|

ByTTRESSU FOR TEES
THROUGH 16" OUTLETS

DESIGNED BYZ.KE orawN gy J:AS
CHECKED BY. DATE 12-27-85 ;
APPROVED

APPROVE e.n0. 5
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OUTLET
PLAN
NE LAYER POLYETHYLENE OR
OTHER APPROVED MATERIAL
MINIMUM CONCRETE CONTACT
OUTLET s@9" Y
> e g
ol
ssnmuu——/
ELEVATION
NOTES

i. DIMENSIONS IN TABLE ARE BASED ON A
: WATER PRESSURE OF 150 PSi AND A SOIL

BEARING PRESSURE OF 4000 LBS. PER SG FT.
. CONCRETE TO BE CLASS "F"
CONCRETE TO BE POURED ASAINST FIRM NATURAL GROUND

SO#YETHYLENE FILM ENVELOPE REQUIRED FOR DUCTILE {RON

ouTLET| BUTTRESS DIMENSIONS
SIZE | AlBlCc|D|E]|F

b ol

20" [i"-6"|1-6"|I-6"|5-0"] 6" | 8" | . BUREAU OF ENG!NEER'ss| N
e h-s'lr-a'le=a] o* [v-e'| | WATER ENGINEERING. DIVISIO
24 Jeiiedi8s 2l 9 1t"el IpEPARTMENT OF PUBLIC WORKS

30" |2-012-0'[2-0"e™0 MILWAUKEE, WISCONSIN
36" |2-0f2-0"2"¢"|s-0"r- 3"|"6" BUTTRESSES FQR TEES
Py AT FoTeL s o T e 20" THROUGH 60" OUTLET

0 Z Xali JAS.
—el2-0'|3-olio-e-3"I1-e" DESIGNED ."—5% DRAWN BY,
48" |2-ele-o'ls"olio-¢}-3 : CHECKED BV . DATE 1“3 °86

i
54" |2-62"-0s-6Yi2-311"3"]1-s"| | apemoven, : 6
60" [3-6"j2~0"[4-0%4"0r-3"]t"-6" APRROVE 6. NO.

«
v
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LBUTTRESS & BASE DIMENSIONS

] 22"BEND

45° BEND [90° BEND

size] A Ci| Dt

C2 (D2 {C3|D3

4| 9" 8"

5" | 10" -4 3"

1'-07 9"

€' 14" -9 g

1'-2" 10"

4
g 2-¢"[2-0"

2 e o

r-€
9 3-32-¢"

16" 20" e

2-0"
10" 4101307

20" | 2-6"

2-9"
i-0" 6-6"|3-9"

24 0"

46

3-9'
r-g" g-014-3|

PLAN-90° BEND

MINIMUM CONCRETE
CONTACT

BEDDING

SECTION A-A

NOTES

I. PROVIDE CLEARANCE ON CONCRETE
ADEQUATE FOR REMOVING
MECHANICAL . JOINT BOLTS.

2. POLYETHYLENE FILM ENVELOPE NOT
SH

3. DIMENSIONS IN TABLE ARE BASED ON
A WATER PRESSURE OF 150 PSI AND
A SOIL "BEARING PRESSURE OF
4000 LBS. PER SQ FT. = |

4. CONCRETE TO BE CLASS "F

5. CONCRETE TO BE POURED AGAINST
FIRM NATURAL GROUND

PLAN-22Y2° BEND

FOR BASES

PLAN-45° BEND

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION

DEPARTMENT OF PUBLIC WORKS.
MILWAUKEE , WISCONSIN

BUTTRESSES AND BASES
FOR 4" THROUGH 24" BENDS

DESIGNED 8Y.5-AAlc  DRAWN BY DLP.JAS
CHECKED By lbBr&etey pavy 1271985
APPROVED, oL ,
APPROV £ We. NO.
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1 _LAYER POLYETHYLENE OR
OTHER APPROVED MATERIAL

TAMP BEDDING
BETWEEN PIPE
AND BUTTRESS

' 7 CONCRETE
BEDDING .
FIRM NATURAL Z
GROUND

SECTION A-A

TYPICAL e #e@s"c/c

¢ Ze@ r"c/c

s@2-0"c/c

PIPE - BlU]‘TREss DIME':S.ION?.

6~ 1y, BENDS sz -22Y, BENDS
Size Ale|lc|p|ejalBlc|p]|E
30" | 9" | o"| 6" [ 6" |i0"[f-0"| 9" | 6" | 6" |i0"
36" | 9" | 9" | 6" | 6" [i~0"1~0"| o" | 9" | 9" |i~0"
42" | 9" | 9" | 6" | 6" |r-0"|1-0"|i0"|1~0"| 9" [1-0"
48" | 9" | 9" | 6" | € [1-3"|i-0"|1-0"i~0"|1-0"[1~3"
34" | 9" | 9" | 9*| & [1-3"[i*3"|I-3"[i"-0"[10"|1-6"
60" |1~0°(i0"[ o* | &*i~6"i-6*|i-6"|i"-0"|r-0"|r-9"

NOTES

I. DIMENSIONS IN TABLE ARE BASED

ON A WATER PRESSURE OF 150 PS|
AND ON SOIL BEARING PRESSURE
OF 4000 LBS. PER SQ. F

3 EONCRETE T8 S B gonﬁgo AGAINST U OF ENGI

3. ..lv“u“uﬂ IATURAL SROOND BUREAU OF E NEERS

YT, SmoUND. o WATER ENGINEERING DIVISION

"REQUIRED FOR DUCTILE mo“ p"ag DEPARTME:IT OF PUBLIC WORKS

C SH A
B B SHALL  BE N OIViouALY. MANTTBUTTRESS FOR 30" THRU 60"
fsnsb OR AS INDICATED ON THE HORIZONTAL BENDS

DESIGNED BY.&- 4 DRAWN BY.DLPJAS
CHECKED BY. ATE 226786
APPROVED, i 8
APPROVI BRWG. NO.
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2-#6 U-BARS
ROUGHEN CONCRETE

MINIMUM CONCRETE CONTACT

SECTION A-A
TYPICAL

2-¥ ¢ u-sars—]

2" 12" WoOD BLOCKING

2
T e, B SRR AT
*s@e6"c/c 2-#6 u-BARS
ELEVATION
BASE DIMENSIONS
PIPE AP ——
size |6 ~h¥a BENDS |[nY2-22Y2 BENDS
AlB|lc|o|lajBs|c|D
30" | 9"| 9" | 6" | 6" |1-0" 9" | &" | 6"
FPCHS RFCR RPCE U I FPC Ry B P
2 o 9| o | & r-or-oli-o'| 5"
e | o | 5°| o | & io"lro =" 1o
54" | 9" | 9" [r-0°| " [¢-3"|1-3"| 16" 10"
60" |1-0"|10"| i3] €" |16 16" 19" | 10"
NOTES
I. DIMENSIONS IN TABLE ARE BASED ON
A WATER PRESSURE OF 150 PSI AND
ON SOIL BEARING PRESSURE OF
4000 LBS. PER SQ.FT. ,
2. CONCRETE TO BE CLASS"F
> AN RATURAL  GROUND. ACAINST [™""BUREAU OF ENGINEERS
4 POLYETHYLENE FILM ENVELOPE WATER ENGINEERING DIVISION

REQUIRED FOR DUCTILE IRON PIPE | DEPARTMENT OF PUBLIC WORKS
NOT SHOWN. L]

FOR BEND GREATER THAN 2292 PLEACKEE, SuSCONEI
"SHALL BE INDIVIDUALLY DESIGNED BASE FOR VERTICAL BENDS
OR AS INDICATED ON THE PLAN. 30" THRU 60 .

o
23
123
me

DESIGNED BY, ORAWN BYDLPJAS
CHECKED BY ATE 212786
APPROV! - 9
ApPROVEG....) 3 NO




2%6 u-eans

FIRM NATURAL
SROUND

oD | I-0'f

140" MIN.

NOTES

. CONCRETE VOLUMES ARE BASED ON WATER PRESSURE

gxclﬁFOI PS! WITH BACKFILL OR 100 PSI WITHOUT

K

2. ALL CONCRETE TO BE CLASS "F"

3. POLYETHYLENE FILM. ENVELOPE NOT SHOW|

4. PROVIDE CLEARANCE ON G ONORETE ADEOUATE ‘FoR
REMOVING MECHANICAL JOINT BOLTS

S. ANCHOR SIMILAR TO TYPE HOWN IN DRW'6. NO. I
MAY ALSO BE USED FOR 6" & 8" BENDS.

ANCHOR - VOLUME OF CONCRETE - CU. YD BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
T
ST T fno——DEPARTMENT OF PUBLIC WORKS
6 | 127] 187|247 | 45° [22V2luY/4 MILWAUKEE, WiSCONSIN
4" 0.2 ({04 |04 |NA [04 |0.2]01 ANCHOR BLOCK
6" Josloe |07 |17 [09 ][04 [0.2] OFFSETS 4"!6' BENDS 4"-8"
8" 07 |1 [12 |20 |16 | 0.7 | 0.4 | DESIGNED -v ORAWN 8YDLP,JAS
12" |12 | 16 |17 |25 | SEE owe. 2 " DATE L8l
- - - ol APPROVED,
16" |24 2-]|3i|na|no 01 Arrnweéffé o o owws wa 10
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MINIMUM CONCRETE CONTACT

TURNBUCKLE (2)

e A
SEC. A-A  CVFFTET gl EvATION
PIPE ANCHOR _ DIMENSIONS _[cu.ypJBoLT
SIZE | BEND| A B Cc D |CONC.| DIA.
128 | by | 2-0 3" | 2-3"] -6 07 | 34
22l ] 3-0"] 3-1" | 3-0"] 5-3"] 1.4 [
48° | 4-0°| 31" | 4'-3"| 6'-9°| 2.6 "
16" | nbe| 2-8°] 3'-5*| 2-6"| 5'-0"] i.2 "
22| 3'-9°| 3-5"| 3-6"| €-9"| 2.3 "
45° | 5'-6"] 3-5"| 5'-0"| 8'-9"| a5 | 1lg
NOTES:

UI“U!\‘

DESIGN IS BASED ON WATER PRESSURE OF 1SO PSI WITH
BACKFILL OR 100 PSI WITHOUT BACKFILL.

ALL CONCRETE TO BE CLASS "F".

CONCRETE TO BE POURED AGAINST FIRM NATURAL GROUND.
POLYETHYLENE FILM ENVELOPE NOT SHOWN.

AFTER ASSEMBLY ALL FERROUS MATERIALS OUTSIDE OF
THE POLYETHYLENE ENVELOPE SHALL BE TOTALLY
ENCAPSULATED WITH PLASTIC ROOFING CEMENT CON-
FORMING TO ASTM D-2822.

ANCHOR FOR BEND GREATER THAN 45° SHALL BE INDIVIDUALLY
DESIGNED AS INDICATED ON THE PLAN.

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS

MILWAUKEE , WISCONSIN

ANCHOR FOR 12" 8& 16" BENDS

DESIGNED avé-_ffé&b- DRAWN BY MA.OLP
CHECKED BY GeAier  pATE 4:8-1986
APPROVED, ' 1

APPROVE . NO. ———

2
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o

4-4%#6

-BAR
TURNBUCKLES
(8)
W.M.
'u' BOLTS
X 4)
WO0O0D
BLOCK
2-#6
U-BAR

o ‘

A

ELEVATION
PIPE | ANCHOR DIMENSIONS CONC.{BOLT
BENDlsize [ A | B8 ] ¢ | o | x |cuvo)oia.
0| 20" [3-014-0"3-05-0[1-0] 2 | I
5[ ea 3 3 4-€3-306-017-0] 3 | I
30"14-075-014-0" 7- 0 r'-6"] 4 [
T0 I35 [a-6l6-Old-6l7-elr-6] 5 | I
e 42" |4-917-014-98-0| r-6"] 7 _|1Vg'|.
4 ae"[5-078-0|s-0'|e-6]1-6] 8 |VL5"
547]5-079- 0750 -0 1-67] 10 |iVg
60" [5- 310~ 0[5~ 3 o= 3| - &7 12 [ 1l
2o [a-01a-04-e1 7o 7o 2 "
nl [ 2471434 64 67267 -0 & "
0"15-995-0"s-99 d-0"[ ¥-6"| 8 | 1%a"
To 6" |6-016-016-0710-0" I-6] 11_|1Va"
42" | 6-3"7-06-3 106" -6 14 [1V"
22Y% | a8 e~ 67e-076-6111-0 I-6] 16 | (3"
54" | 6-979-0"6-9"I-6" I'- 6" 20 [ 2°
60" | 7-0T10-0"7- 0" 12-0 1-6"| 24 | 2"

NOTES:

DESIGN 1S BASED ON WATER PRESSURE OF 150 PSI WITH
BACKFILL OR 100 PS| WITHOUT BACKFILL.

ALL CONCRETE TO BE CLASS 'F'
CONCRETE TO BE POURED AGAINST FIRM NATURAL GROUND.

ANCHOR FOR VERTICAL BENDS GREATER THAN 22'/2. SHALL
BE INDIVIDUALLY DESIGNED OR AS INDICATED ON THE PLAN.

AFTER ASSEMBLY, ALL FERROUS MATERIALS OUTSIDE OF THE
POLYETHYLENE ENVELOPE SHALL BE TOTALLY ENCAPSULATED
WITH PLASTIC ROOFING CEMENT CONFORMING TO ASTM D-2822.

4- U BARS OF REINFORCING BUREAU OF ENGINEERS
STEEL AT CENTER SUPPORT, WATER ENGINEERING DIVISION

2- U BARS AT OTHER SUPPORTS. |DEPARTMENT OF PUBLIC WORKS
MILWAUKEE , WISCONSIN

ANCHOR FOR 20" THRU 60" BENDS
DESIGNED BY &-/ DRAWN BYMADLP
CHECKED av% DATE 3:3:1986

APPROV I
APPRO DRWG. NO- _.2_
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VERTICAL ¢ ——_

ELEVATION
@©1/2" x 2" RETAINER CLAMP SECTION A-A
@2"x31/2 BOLT 4°-g"pia.
®3/4" THREADED ROD
@nNuT
®1/72"x3"x5" WASHER
©®12" -45°,16"-30°
@ SECOND RETAINER CLAMP,
12" & 16" DIA.
PIPE| PIPE [NO. | w,n e
SIZE| 0.D. | RODS]
4" | 480" 2 |{4.25" |[e28"
6" | 690" 2 525" | 725"
8" |[9.05" 2 650" |8.50"
12" 1320 | 4 |{875" |1075"
16" |1740" | 4 |1075" |i276" VERTICAL ¢ —
ALTERNATE - 12" & 16"
e Py SECTIONA-A
SIZE |Robg| CLAMP  [BOLT |ROD 12" 8 16" DIA
" {2 Jw2"x2w2"| " | 1
16" | 2 [i2"x3" ™ e
NOTES:

1. POLYETHYLENE FILM ENVELOPE NOT SHOWN

2.AFTER ASSEMBLY, ALL FERROUS MATERIALS OUTSIDE OF
THE POLYETHYLENE ENVELOPE SHALL BE FULLY ENCAPSULATED
WITH PLASTIC ROOFING CEMENT CONFORMING TO ASTM D-2822

3. ALL RESTRAINT MATERIALS SHALL BE HIGH STRENGTH, LOW ALLOY
STEEL CONFORMING TO ASTM A-242

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS
—— RGN L
BELL RESTRAINT DETAILS
PUSH - ON AND LEAD JOINTS

DESIGNED BY.G.. DRAWN BY DL P, GRH

CHECKED - DATE
Sl e
AP Y AR vo. 13

y -
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SEC.A-A

VERTICAL ¢——
I
>
N y
(0]ale)

VERTICAL §-

ESTRAINT ¢

ShE— A

VERTICAL ¢-
6"88" DIA.

SEC.A-A 0Re®
NOTES:

. SEE SECTION 5.3.19 REGARDING 16" DIA.
USE OF SUPERSTAR RESTRAINT COMPONENTS. 'SEC.AA
2.POLYETHYLENE FILM ENVELOPE | AR
NOT SHOWN. (D374 INCH SUPERSTAR TIEBOLT
3.AFTER ASSEMBLY, ALL FERROUS MATERIALS (3} 3/4 cH SUPERSTAR TIENUT
OUTSIDE OF THE POLYETHYLENE ENVELOPE

3/4 INCH FULLY THREADED R
SHALL BE TOTALLY ENCAPSULATED WITH ms“ic: L DED ROD
PLASTIC ROOFING CEMENT CONFORMING () SUPERSTAR TIE COUPLING
TOASTM D-2822.
(IF REQUIRED)
4. SUPERSTAR IS THE TRADE NAME FOR
RESTRAINT COMPONENTS PRODUCED BY
STAR NATIONAL PRODUCTS OF COLUMBUS, OHIO.
5.4"-8" DIA., 2 RODS REQUIRED;
12" & 16" DIA:, 4 RODS REQUIRED. BUREAU OF ENGINEERS
6.ALL RESTRAINT MATERIALS SHALL BE WATER ENGINEERING DIVISION
HIGH STRENGTH, LOW ALLOY STEEL DEPARTMENT OF PUBLIC WORKS
CONFORMING TO ASTM A-242. MILAICE, WISCONSIN

BELL RESTRAINT DETAILS
MECHANICAL JOINTS 4°-16"

DRAWN BY_D.L R, GR.H.
DATE 4-8-86
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M.J. SPIGOT D.. PIPE PPE |NO. OF
M.J. BELL SIZE | WESALUS
MEGALUG FOLLOWER po 2
GLAND AND WEDGE ASSEMBLY .
8 WEDGE ASSEMBLY L) 3

TWIST-OFF NUT " | 4

1" 8

8" | 12

NOTES:

1. SEE SECTION 5.3.19 REGARDING USE
OF MEGALUG RESTRAINT COMPONENTS.

2. POLYETHYLENE FILM ENVELOPE NOT SHOWN.

3. AFTER ASSEMBLY THE MEGALUG FOLLOWER GLAND
AND WEDGE ASSEMBLY SHALL BE TOTALLY
ENCAPSULATED WITH PLASTIC ROOFING CEMENT
CONFORMING TO ASTM D-2822. THE ASSEMBLY SHALL THEN
BE ENCASED IN THE POLYETHYLENE FILM ENVELOPE.

4. MEGALUG IS THE TRADE NAME FOR RESTRAINT COMPONENTS
PRODUCED BY EBAA IRON INC. OF EASTLAND, TEXAS.

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION

DEPARTMENT OF PUBLIC WORKS
MILWAUKEE, WISCONSIN

BELL- SPIGOT RESTRAINT DETAILS
MECHANICAL JOINTS 4"-16"

DESIGNED a;é.%::muw DLR.GRH.
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BENDS OFFSETS

PIPE |DEGREE OF BEND OFFSET DIMENSION

DIA. [7227,,° 45° 6" 12" 18" 24"
4" 6' 12* 10' 14’ 16’ -
6" 8 16' 12' 16’ 20' 35'
8" 12’ 20' 16' 22' 24' 3s'
12" 15" 26’ 18' 24° 27 35'
16" 18' 36' 19' 26’ 30’ -

NOTE:

LENGTH TO BE RESTRAINED BASED ON WATER

PRESSURE OF 150 PSI,
PIPE DOUBLE WRAPPED

BACKFILL IN PLACE AND
IN POLYETHYLENE.

LENGTHS IN FEET OF PIPE_TO BE

RESTRAINED AT _CHANGES IN DIRECTIONS

®
@ , |

4

®

®
=N

RESTRAINED LENGTHS -

o PR
@/@5%

TYPICAL SITUATIONS

WATER MAIN

FITTING (BEND OR OFFSET)

®0

DRAWINGS NO.S I3 AND/OR i4)

LENGTH OF PIPE RESTRAINED
UNDERGROUND OBSTRUCTION
MINIMUM JOINT CLEARANCE = 2'

QPe® @

BELL RESTRAINT TO BELL RESTRAINT (SEE

BELL-SPIGOT RESTRAINT, M.J. (SEE DRAWING NO. I5)

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS

MILWAUKEE , WISCONSIN

RESTRAINED LENGTHS
4"-16 NDS OFFSETS

DESIGNED BY.

APPROVED
APPROVI

CHECKED BY &’ &0 t4a

oRAWN BY' /DL
DATE _12-16-
TEl2-le-g6

;
W6. NO.

16
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o &0 s up

~N

. THRUST COLLAR DESIGN BASED

RODS OUTSIDE

POLYETHYLENE SLEEVE AS REQD.

A CONCRETE THRUST
COLLAR

ELEVATION
URETHANE FOAM E)(PANSION
JOINT MATERIAL. 2" MINIMUM
AT BOTTOM /2" MINIMUM AT
TOP & SIDES
| I-6" 1 TRENCH 116"

PIPE 0.D.
)
g/al

CONCRETE THRUST
COLLAR

116" 1 pLy:

PIPE SLEEVES

SECT. A-A_

NOTES

ON WATER PRESSURE OF 150 PS!
AND ON SOIL BEARING PRESSURE
OF 4000 LBS. PER SQ. FT.

CONCRETE TO BE CLASS A ' OR H.E.S.

N NATURAL® GROUND. - MNST"BUREAU OF ENGINEERS

£ s s | ol e o
POLYETHYLENE O ENVELOPE NOT i wAUKEE, WiSCONSIN

7N ey p rgous [ RS SoLan
POLYETHYLENE OPE

SH,
BE TOTALLY ENCAPSULATED wrrn DESISNED .v_i%:nAwn By DLPJAS
PLASTIC ROOFING CEMENT

1-21-86
soffoniuts Te AT S, e iod g "
WOULD BE ﬁzau RED. APRROV! A pawe. No. LT
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ANCHORING TEE

FIRM NATURAL
GROUND

WOOD BLOCKING
—

CONC. BUTTRESS

CONC. BUTTRESS

Lo BEDDING
2"x6"x 18 2"x 6"
WO0OD BLOCKING WOOD BLOCKING
ELEVATION

NOTES:
CONCRETE TO BE POURED AGAINST FIRM NATURAL GROUND.
POLYETHYLENE FILM ENVELOPE NOT SHOWN .

HYDRANT TO BE VERTICAL WITHIN '/3' PER FOOT.

ALL CONCRETE TO BE CLASS 'fF'.

duw N

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION

DEPARTMENT OF PUBLIC™ WORKS
MILWAUKEE , WISCONSIN

TYPICAL HYDRANT SETTING

DESIGNED BY_&-Kalesd  opawn ay_M.A

CHECKED B8Y44 ATE 2-6-1986
APPROVED, '—-"‘ew/ 8
APPROVE G- A& G. NO.

(%4 24
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FINISH OR CURB GRADE (1)

DETERMINING HYDRANT BURY LENGTHS

FLANGE CLEARANCE

IESTABLISHED FINISH OR CURB GRADE
WHICHEVER IS HIGHER.

T ESTABLISHED SHOE GRADE.

II SUBTRACT ELEVATION [I FROM ELEVATIQI I
THIS IS THE BURY DEPTH.

17 ADD FOUR INCHES TO LENGTH OBTAINED
IN II. THIS IS THE AWWA BURY LENGTH
NEEDED. IT PROVIDES 4" FLANGE CLEARANCE

¥ IF LENGTH CALLED FORIN IV IS OVER 1"
MORE THAN STANDARD AWWA BURY
LENGTH, USE NEXT LONGER HYDRANT
LENGTH.

4"%, PROVIDES THIS

BURY DEPTH (II)

NOTE:
" POLYETHYLENE FILM ENVELOPE
NOT SHOWN.

6" HYDRANT BRANCH
SHOE GRADE (Il

TABLE OF 6" HYDRANT BRANCH DIMENSIONS

MAN MINIMUM DIMENSIONS-FT.
SZEI"A [ 8 ce D Ev F |G END
& |19 |11 | 16/20 |16 |tenz |1 (18 |H ' |9 _
8 20 |12 |itw21 |17 |1e/12 |19 |18 ::: :: :1 '2':‘4/2_
2 J22 15 Tie/23 |19 (16712 19 |18 |2 00 =2 ol
6" |25 |17 |22/26 |21 | 1642 |18 |18
ADIMENSION DEPENDENT ON ORIENTAFION OF ANCHOR BEND
®-0— E——f—G—| (o F =G
©__-._t. ©— T O ' t éO
@ i\ 3 i @ @ T O (‘Ii)
[0} CS o I——H—- &)
CHANICAL JOINT TEE
ACLOR TEE & @{ AR
12" ANCHOR COUPLING ®/ l
ANCHOR BEND a
90° BEND

(E)MECHANICAL JOINT VALVE
(D12" SPIGOT/SPIGOT CUT PIECE
(B)HYORANT

(@BEND

OROD

BUREAU OF ENGINEERS
NOTE: WATER ENGINEERING DIVISION
HYDRANT BRANCH DIMENSIONs stow | DEPARTMENT OF PUBLIC WORKS

MILWAUKEE , WISCONSIN
ONLY MINIMUM BRANCH LENGTHS

FOR NEW CONSTRUCTION. SPECIFIC HYDRANT BRANCH DETAILS
HYDRANT BRANCH DESIGN IS SHOWN
ON THE PLAN. DESIGNED BY.ZAofenss _ ORAWN BYRUE, GRH

CHECKED BY &4 T Tutan pfTE_2-12-86

N 19
APPR! i WG. NO. 22
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2" BrTuMiNOUS FILLER

BREAKAWAY
LANGE

CONCRETE
—
e
1
3' OR MAX. I
AVAILABLE ——— .
\ !
HOLLOW
WALK

6" HYDRANT
BRANCH

o
BEDDING
2"x6" WOOD BLOGKING

NOTES

I. POLYETHYLENE FILM ENVELOPE
NOT SHOWN.

2. STRUCTURAL GONCRETE SHALL BE
CLASS “A

3. BUTTRESS CONCRETE SHALL BE
CLASS “F"

4. TURN NOZZLE FROM GURS IF
NECESSARY FOR CLEARANCE

g L GONG. BUTTRESS
|_—"|OR RESTRAINT As
- REQ'D.

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION

DEPARTMENT OF PUBLIC WORKS
MILWAUKEE , WISCONSIN

TYPICAL HYDRANT SETTING
AT HOLLOW WALK

DRAW

N GYDLRJAS
DATE 4-10-86

£.
DESIGNED I‘Y s
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ITEM
GATE VALVE
VALVE BOX
POLYETHYLENE OR
OTHER APPROVED MAT'L.
(@) COVER
o (5) 2x6xI8 WOOD BASE
Y (6) BEDDING
| ay" | "Y"- DISTANCE FROM BOX TOP TO PIPE CENTER LINE
oA | SET D oD F | D-EXT. [oD-EXT. | F-EXT.
-|TING FT. FT. FT. FT. FT. FT.
" « | MIN] a5 5.0 63 5.1 5.6 6.9
2| € |max] s.9 6.4 7.3 6.5 7.0 7.9
s | g [ M| a5 5.0 6.4 5.1 5.6 7.0
Max] 5.9 6.4 7.4 6.5 7.0 8.0
Wl . MmN 46 5.1 6.5 5.2 5.7 7.1
471 8 lmax| 6.0 6.5 7.5 6.6 7.1 8.
Wl JMIN] a8 5.5 6.8 5.5 6.1 7.4
-
6 0l Max.| 6.4 6.9 7.8 7.0 7.5 8.4
| oo MIN] 820 5.6 7.0 5.7 6.2 7.6
8" |12 max.| 6.5 7.0 8.0 7.1 7.6 8.6
wl._ o] MIN] 57 6.2 7.5 6.3 6.8 8.1
127119 max| 7.1 7.6 8.5 7.7 8.2 8.1
WA W wN] e.s 7.0 8.3 7.1 7.6 8.9
167 12-6" max.| 7.9 8.4 9.3 8.5 9.0 9.9
NOTES

I. POLYETHYLENE FILM ENVELOPE NOT SHOWN.

2. D,DD AND F ARE STANDARD SIZE IDENTIFICATIONS
FOR VALVE BOXES.

3. THE ABOVE TABLE IS BASED UPON
USE OF EXTENSIONS OF 14" OVER-
ALL LENGTH. IF AN 18" OR 20" BUREAU OF ENGINEERS
EXTENSION IS USED, THE "Y" MAx-| WATER ENGINEERING DIVISION
IMUM CAN BE INCREASED 0.3' AND |[DEPARTMENT OF PUBLIC WORKS
0.4" RESPECTIVELY, e MILWAUKEE  WISCONSIN e}

5)@ AND @ FURNISHED BY

4. ITEMS
CITY ON TITY CONTRACTS. GATE VALVE 8 BOX SETTING

DESIGNED sv%omwu By MADLP.
CHECKED BYX¥ o O ppyp 12211086
APPROVE - 21

APPROV! e NO. e
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ITEM

VALVE BOX

6" GALVANIZED
IRON OR 6" SCHED-
ULE 40 PVC PIPE
18" LONG.

5" GALVANIZED
IRON OR 5" SCHED-
ULE 40.PVC PIPE
18" LONG.
POLYETHYLENE OR
OTHER APPROVED

% BUTTERFLY VALVE

@®@ce @

Y MATERIAL.
COVER
e 2x6x18 WOOD
3 ] BASE
BEDDING
ol WOOD BASE AS
3 REQUIRED
@ 2x6 WOOD BASE
* g O
PIPE “x" | Y DISTANCE FROM BOX TOP TO PIPE CENTER LINE
DIA. TS,EJG' D DD F D-EXT. | DD-EXT.| F~EXT.
FT. FT. FT. | FT. FT. FT.
Wl w|MIN] 5.4 5.9 7.3 6.1 6.6 8.0
1271 1-5" I yax.| 6.8 7.3 8.3 7.5 8.0 9.0
vl w|MIN.| 5.5 6.0 7.4 6.2 6.7 8.1
1671 1-7"1max.| 6.9 7.4 8.4 7.6 8.1 9.1
NOTES

|. POLYETHYLENE FILM ENVELOPE NOT

2. D, DD AND F ARE STANDARD SIZE IDENTIFICATIONS

FOR VALVE BOXES.

THE ABOVE TABLE IS BASED UPON

USE OF EXTENSIONS OF (4" OVER-

ALL LENGTH. iF AN 18" OR 20"

EXTENSION S USED, THE “Y" MAX-

IMUM CAN BE INCREASED 0.3' AND

0.4' RESPECTIVELY. -

. 1TEMS (D,(@,3,@ aAND © FUR-
NISHED BY CITY ON CITY CONTR-
ACTS.

3.

SHOWN.

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS

MILWAUKEE , WISCONSIN
SETTING BUTTERFLY VALVES
AND BOXES, 12" AND 16"

DESIGNED BY. DRAWN BYMADLP
CHECKED BYL DATE 12:11°86

APPROV|
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ATEM
(1) BUTTERFLY VALVE
(2) VALVE BOX
(3) 6" GALVANIZED IRON OR 6" SCHEDULE 40
PVC PIPE, 18" LONG.
(®) 5" GALVANIZED IRON OR 5" SCHEDULE 40
PVC PIPE, 18" LONG,
(5) POLYETHYLENE OR OTHER APPROVED MAT'L.
(6) COVER
(7) 2x6x18 WOOD BASE
(8) BEDDING
4 (5) TIMBER BASE AS REQUIRED.
oy
4
X
A
' B ,“\w\\\
wgen
Z o
g . .- 0
§ .
2 -
R 3 . L
i
.- ®
. ®
). -+ '\‘..\\\\\\\\\\\\\\\\\'ﬁ
) ’
7
CONCRETE BASE FOR LENGTH OF VALVE
PIPE [N DIST. FROM BOX TOP TO PIPE_FLOWLINE (FT.)
oia. | *x* D DD ¥ OLEXT. JoDEXT.| F-EXT.
- FT. FT. FT. FT.
w[MIN T 6. X 7.8 %4 73
20'| 2" [Mhk| %9 | %3 | &8 8. t2 | 83
IN.| 6.3 8 8.1 70 | 1.5 )
ea'fraiiid $2 | 82 [ 8 g2 | 3 | ss
W i gn|MIN.T 6.9 7.4 8.7 76 | 8.1 9.4
308" fuax,| 83 8.8 9.7 9.0 | 95 | 104
36| 1o M 73 7.8 9.1 8.0 | 85 9.8
MAX.| 87 9.2 | i0.l 9.4 | 99 | 108
a2 | 2o [ MIN]T 7T 8.2 9.6 8.4 89 | 103
2[2'0" uax| sii 9.6 10.5 10.0 | 10.3 1.2
g IN.| 8.5 X 10.3 92 | 9.7 11,0
ae'| 2| M| 33 0% | 93 0.6 | 1t 12.0
. MIN.t 8.7 92 | 10.6 9.4 9.9 1.3
54| 2'6"| wax | 1011 10.6 1.7 108 | 0.3 12:2
NOTES
I. VALVE TO BE SET SO SEAT ADJUSTMENT
FACES NEAREST MANWAY.
2. POLYETHYLENE FILM ENVELOPE NOT SHOWN.
3. CONCRETE SHALL BE CLASS "F" BUREAU OF ENGINEERS
4. D, DD, AND F ARE STANDARD SiZE IDENTI- | WATER ENGINEERING DIVISION
FICATIONS FOR VALVE BOXES. DEPARTMENT OF PUBLIC WORKS
5. THE ABOVE TABLE IS BASED UPON USE MILWAUKEE , WISCONSIN
OF EXTENSIONS OF 14" OVERALL LENGTH. SETTING BUTTERFLY VALVES
IF AN 18" OR 20" EXTENSION IS USED, | AND soxzs 20" THROUGH 60"
THE "Y" MAXIMUM CAN BE INCREASED 0.3'
AND 0.4' RESPECTIVELY, DESIGNED va DRAWN av"l.-lA&!-_.
. 8 2 ST
6. ITEMS » @®.@ anp @ Furmish-| CHECHED 'L@““ —Ehes
ED BY CITY ON CITY CONTRACTS. APPROV! 23

19
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SECTION A-A
ITENS
(1) MANHOLE (SEE SEC. 5.3.20) (6) MANHOLE STEP, 16" C-C
(2) 20" INSPECTION MANWAY (7) FLANGE GASKET
(3) BLIND FLANGE (8) 2" FLEXIBLE RESILIENT MAT'L.
(4) TAP, 11I/2" CORP STOP THREADS (S) BEDDING
() 30-1/2" MANHOLE FRAME AND LID. (O CONCRETE BASE
() 2x6 WOOD BASE
NOTES

1

wN

QR

e

o

AN

A

N

TO BLOWOFF
(RESTRAINED)

POLYETHYLENE FILM ENVELOPE
NOT SHOWN.

CONCRETE SHALL BE CLASS "D
ITEMS (8) AND (§) FURNISHED BY
CITY, ON CITY CONTRACTS.

DI

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
EPARTMENT OF PUBLIC WORKS

MILWAUKEE, WISCONSIN

TYPICAL INSPECTION
MANHOLE (WITH BLOWOFF)

DESIGNED BY_&.
CHECKED BY &, Lttty

2Liss _ prawn B %mgl
DATE 2. 18-886
>

2
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wnN

5' 0"

FIRM NATURAL GROUND
= GRAVEL BACKFILL
S 1

€ WATER MAIN
+—RESTRAINED
ELEVATION

NOTES
. POLYETHYLENE FILM ENVELOPE

REQUIRED FOR DUCTILE IRON PIPE

NOT snowu
. CONCR ss CLASS “D"
. ITEMS @ ND TO BE

FURNISHED™ BY crrv ON™ CITY

12° RISER PIPE
RISER_MANHOLE (SEE
SEC. 5.3.20)

INSPECTION MANHOLE
(SEE, DRWG. NO. 24)
8"x2' CONCRETE BASE
STANDARD 30 1/2" FRAME
AND L

12" RISER CAP

12" TEE

STANDARD BUTTRESS (SEE
DRWG. NO. 5)

12" PLUG

BLOW OFF PIPE

VALVE
8"x2'x2' CONCRETE BASE
BEDDING

CONTRACTS.

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS
MILWAUKEE vnsconsm

TYPICAL BLOWOFF AND RISER
PIPE MANHOLE
BY é-&lu— DRaWN By PARs
CHECKED BY &/, GF0 DATE _I2-15-86
APPROVED,
APPROVE! oRwe, No. 25 |

v
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24" 0.0. 7 "
STEEL 7-1/2

(©
VALVE ASSEMBLY DETAIL
ATEM
%30 1/2" FRAME AND LID.

1D
MANHOLE (SEE_SEC. 5.3.20).
INSTALL ONE 2" PIPE HANGER AS
EXTENSION ROD .HOLDER.

()MANHOLE STEPS, 16" ON CENTERS.

(8)24" FLANGED MANWAY.

() 24" FLANGE CONFORMING IN DIMEN-
SIONS AND DRILLING TO ANSI Bi6.I
FOR CAST IRON, CLASS 125. THE
FLANGE SHALL as IN_ ACCORDANCE
WITH AWW.A, C20

@ 7aP FOR 3/4" aous 1" DEEP. (USE
BOTTOMING TAP)

® STAINLESS STEEL BOLTS 1-1/4"x

@STMNLESS STEEL BOLTS 3/4" x
LONG, GREASE THREADS.

ms FIBER GASKET. (SEC. 4.4.7)
3/4" THREADED EYE BOLT- I-3/4"
SHANK LENGTH.
6" FLANGED GATE VALVE MOUNTED
VERTICALLY, 2" AWM.A. NUT.
2" OF FLEXIBLE RESILIENT MATERIAL

(SEE SEC. 4.4.13).
CONCRETE BASE.

FLANGE DETAIL

NOTES (15) WOOD BASE.
|. CONCRETE SHALL BE cLass "p" (&) BEDDING.
2. ITEMS (D AND (@) FURNISHED BY
CITY ON CITY CONTRACTS.
3. FERROUS SURFACES TO BE COATED
WITH PLASTIC ROOFING CEMENT
CONFORMING TO ASTM D-2822.

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS
MILWAUKEE ,
SIDE INLET BLOWOFF AND INSPEC-
TION MANHOLE, CONCRETE MAIN

oesioneED By_&.Ke orawn ey >

—ZVRG |
CHECKED BY &/ & onkre  _DATE _I2-15-86
APPROVED
Al DEWG. NO. 26

"4
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Y/ S/

VERTICAL _ SECTION

NOTES:

\. POLYETHYLENE FILM ENVELOPE
NOT SHOWN.

2. CONCRETE SHALL BE CLASS 'D'

3.ALL THREADED PORTIONS OF
CONDUIT PIPE AND FITTINGS,
SHALL BE COATED WITH PLASTIC-
ROOFING CEMENT CONFORMING TO
ASTM D-2822.

4.1Tems(D, ®,©.®,® ano
FURNISHED BY THE CITY ON
CITY CONTRACTS

(D301/2" MANHOLE FRAME
AND LD
MANHOLE (SEE SEC. 5.3.20)
1" MODIFIED CORPORATION
sToP

(@2" FLEXIBLE RESILIENT
MATERIAL (SEE SEC.4.4.13)

z LAYERS ROOFING FELT

(€)2 172" CONDUIT PIPE AND

_FITTINGS

@2 172" CONDUIT CAP, FLUSH

WITH GROUND IN UNPAVED
AREA

VALVE BOX TOP AND
COVER

(@MANHOLE STEPS, 16"0.C.

30" MIN.

1/4"/FT. MIN. SLOPE
SECTION - CONDUIT CAP
IN SOIL

SECTION- CONDUIT CAP
IN CONCRETE

CONCRETE BASE ON FIRM
NATURAL GROUND

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS

MILWAUKEE, WISCONSIN

PITOMETER MANHOLE
12" THROUGH 20" MAIN

AWN BY D.L.R.GRH.
TE 2-18-86

tno.__27

DESIGNED B
CHECKED BY
APPROV|
APPRO'
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(D 301/2" MANHOLE FRAME
AND LID

MANHOLE (SEE SEC.5.3.20)

(3 1" MODIFIED CORPORATION STOP
@ 2" FLEXIBLE RESILIENT
MATERIAL (SEE SEC. 4.4.13)
() 2 LAYERS ROOFING FELT
5 (©) 21/2" CONDUIT PIPE AND
FITTINGS
@ 21/2" CONDUIT CAP, FLUSH
€  WITH THE GROUND IN UNPAVED
AREA
VALVE BOX TOP AND
COVER
(® MANHOLE STEPS, 16" 0.C.

I 3'0" MIN.
W.

W
HORIZONTAL ~ SECTION

1/4"/FT. MIN. SLOPE
TION- CONDUIT

SECTION - CONDUIT
CAP IN CONCRETE
VERTICAL SECTION CONCRETE BASE ON FIRM NATURAL GROUND

NOTES:
I.POLYETHYLENE FILM ENVELOPE REQUIRED FOR
DUCTILE IRON NOT SHOWN
2.CONCRETE SHALL BE CLASS 'D.
3.ALL THREADED PORTIONS OF CONDUIT PIPE AND
FITTINGS, SHALL BE COATED WITH PLASTIC ROOFING
CEMENT CONFORMING TO ASTM D-2822
4.1TEMS (D B ®© D @ AND (9 FURNISHED BY THE
CITY ON CITY CONTRACTS.

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION

DEPARTMENT OF PUBLIC WORKS
MILWAUKEE ; WISCONSIN

PITOMETER MANHOLE
FOR 24" 8 LARGER MAINS
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(D SERVICE SADDLE, MUELLER
161 OR EQUAL
(2) BRONZE NIPPLE
(3)BRONZE 90° STREET ELBOW
(3) CURB STGP W/DRAIN
(5)PACKING MATERIAL, YARN
OR OAKUM
(E)BRONZE ADAPTER, IP THREAD
BY COPPER FLARE (2)
(?) COPPER TUBING, TYPE 'K', FLARED
(8)BRASS CAP
(9) VALVE BOX TOP SECTION AND COVER
(O) VALVE BOX ADJUSTING TOP SECTION
AND SMALL COVER
SERVICE BOX BASE (3")
216 WOOD BASE
BEDDING
CONCRETE ENCASEMENT

NOTES:

I. ALL. BRONZE MATERIAL SHALL BE
EXTRA HEAVY.
2. CONCRETE SHALL BE CLASS 'F

:uTEus(D@@@@.@@

AND ([ FURNISHED BY THE CITY
ON CITY CONTRACTS.

4. BRASS, BRONZE AND COPPER
MATERIALS SHALL BE WRAPPED
IN POLYETHYLENE FILM
ENVELOPE.

5.POLYETHYLENE FILM ENVELOPE
NOT SHOWN.

PIPE CONNECTION
CONCRETE FEMALE
gt SERVICE
478" IRoN SADDLE
12"@ LARGER |DRILL & TAP
IRON 1R THREAD
BUREAU OF ENGINEERS

WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS
MILWAUKEE, WISCONSIN

1"OR2" AIR VENT
TOP OF PIPE
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(D CONCRETE BUTTRESS, NOTCH TO
PROVIDE CLEARANCE FOR STOP.
(SEE DRWGS. NO. 3 AND 4)

(2) BRONZE CLOSE NIPPLE

(3) TAPPED CAP OR PLUG

(4) CURB STOP W/DRAIN

(S)PACKING MATERIAL , YARN OR OAKUM

(€) BRONZE ADAPTER, 1R THREAD BY
COPPER FLARE (2)

(1) COPPER TUBING TYPE 'K', FLARED

(8)BRASS cAP

(®) VALVE BOX, TOP SECTION
AND COVER

(O vALVE BOX, ADJUSTING TOP
SECTION AND SMALL COVER
SERVICE BOX BASE (3")
2x6 WOOD BASE
BEDDING

NOTES:
|. ALL BRONZE MATERIAL
SHALL BE EXTRA HEAVY.
2.CONCRETE SHALL BE CLASS 'F'.

3.11eMs Q,0,0,0,0),0,
, AND (i) FURNISHED BY THE
CITY ON CITY CONTRACTS.
4.BRASS, BRONZE AND COPPER
MATERIALS SHALL BE WRAPPED

N POLYETHYLENE Film BUREAU OF ENGINEERS

ENVELOPE.
WATER ENGINEERING DIVISION
+ 5 POLYETHYLENE FILM ENVELOPE | 1\ro) nTMENT OF PUBLIC WORKS
NOT SHOWN, MILWAUKEE , WISCONSIN
1" OR 2" AIR VENT
END OF MAIN

APPROV
APPROVI . no.__ 30
< ¥4}
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DESIGNED av% DRAWNBY D.L.P.GRH
CHECKED BYZ. $Fovtrs DATE 2-24-86




(DSERVICE SADDLE,
MUELLER 161 OR EQUAL
BRONZE NIPPLE (2)

RONZE 90° BEND,
\.2 THREAD BY COPPER
FLARE (2)
CURB STOP W/DRAIN
\CKING MATERIAL ,
YARN OR OAKUM
(©)BRONZE ADAPTER
1.P. THREAD BY
COPPER FLARE (2)
(@COPPER TUBING,
TYPE 'K', FLARED
(8)erass caP
(9)VALVE BOX TOP SECTION
AND COVER
(O VALVE BOX,ADJUSTING
TOP SECTION AND
SMALL COVER
(DSERVICE BOX BASE (3")
x6 WOOD BASE
T BEDDING
3y~ -7 @ (HCONCRETE ENCASEMENT
3
O
©) ELEVATION
NOTES: c
1. ALL BRONZE MATERIAL SHALL co% p— —QF”EL:;L@EE
BE 2" SIZE, EXTRA HEAVY.
2.00 NOT PLACE CONCRETE 4"-8" IRON SERVICE
BEYOND LIMITS INDICATED. SADDLE
3. CONCRETE SHALL BE CLASS 'F' .
+1rems 0,0,0,@,0,0,0,  on | e Teneap
(© AND({D) FURNISHED BY
THE CITY ON CITY CONTRACTS.
5.BRASS, BRONZE AND COPPER
MATERIAL SHALL ALSO BE
WRAPPED IN A POLYETHYLENE
FILM ENVELOPE.
BUREAU OF ENGINEERS

WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS

MILWAUKEE , WISCONSIN

2" BLOW-OFF DRAIN

DESIGNED B' DRAWNBY DLEB,GRH.
GWE. A
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I——¢ OF SLEEVE AND CUT
TWO-SLEEVE ASSEMBLY
©

(DMECHANICAL JOINT OR MECHANICAL
JOINT DUAL PURPOSE SLEEVE.
SEE TABLE FOR APPLICATION

@EXISTING PIPE
NEW PIPE
OPENING IN EXISTING PIPE
NEW PIPE ASSEMBLY (MUST BE
CUT TO EXACT MEASURED LENGTH
OF OPENING IN EXISTING PIPE,

g 1 B TOLERANCE: -1/4,40.)

—-$'EF SLEEVE aND (E)FILLER PIECE

" ONE-SLEEVE ASSEMBLY

wATERAL " ont mYsETms':L S1ZES ?sg%s
;;f‘,‘:o’.. LEAD 'Igg’ 4"-54"| DRORLJ.
A C:\RSJN LT | B2%° | 4"-54" | DRORLA, TABLE SHOWING
_Ltemvmon o e e wo  &] TYPE ;rﬁs_msnus
e her: | LEAD ;g' 20"-54"| DRORL..
CENTRIPURALL | 20 Feoull P Mo, *
Eaiimﬂ' Eﬁ" o] B PO "
NOTES:

L POLYETHYLENE FILM ENVELOPE NOT SHOWN.

2.FILLER PIECES FOR 20" OR LARGER MAINS SHALL BE OONNECTED ON ONE
END BY EDUALLY SPACED 2" MINIMUM TACK WELDS. (20" AND 24" -8 WELDS,
30" THRU 54"~ 16 WELDS)

3.0.P. DESIGNATES DUAL SIZE MECHANICAL JOINT SLEEVES. THESE ARE
AVAILABLE IN SIZES UP TO 4

4.L.J. DESIGNATES LEAD JOINT SLEEVES.

S.M.J. DESIGNATES STANDARD MECHANICAL JOINT SLEEVES,

6.LT DESIGNATES SULFUR COMPOUND JOINTS. LEADITE WAS USED IN
THE CITY OF MILWAUKEE. MINERAL LEAD WAS USED IN THE FORMER

16" Pl WSTALLED PR 70 1962 |y EUREAU OF ENGINEERS

. WATER ENGINEERING DIVISION
HAS A LARGER 0.0. AND WILL RE- DEPARTMENT OF PUBLIC WORKS
QUIRE DP. OR L.J. SLEEVES.

MILWAUKEE, WISCONSIN
e ——— ]

8.16" PIPE MAY REQUIRE D.P. OR L.J. CONNECTION ASSEMBLIES
CAST AND/ OR DUCTILE IRON

SLEEVES.

9. THERE MAY BE SOME VARIATION
IN THE BOUNDARY YEARS.
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EXCAVATION | 18’

MAX. EXCAVATION

BORED HOLE IN EARTH

WATER MAIN

MINIMUM OF 3 SETS PER PIPE LENGTH
OF WOOD CARRIERS AT LEAST

g
3

NOTES

I. NO JOINTS PERMITTED WITHIN THE
BORE.

. POLYETHYLENE FILM ENVELOPE NOT
SHOWN.

FILL THE VOID BETWEEN WATER
MAIN AND BORED HOLE BY PUMPING

ELEVATION.

12" LONG WIRED OUTSIDE O
OF POLYETHYLENE FILM
ENVELOPE. [
1" MINIMUM, 2' MAXIMUM (2
CELLULAR CONCRETE
OR CONCRETE SLURRY.

®

0.D.
0.0. +4"

SECTION

CELLULAR CONCRETE OR CONCRETE
SLURRY.

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS

MILWAUKEE, WISCONSIN

BORING WITHOUT CASING PIPE

DESIGNED BY.
CHECKED BY.

oRawn By 2L
DATE _I2-16-66 |
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g

(a)
(5)
©

EXCAVATION I EXCAVATION
2 S

STEEL CASING PIPE

WATER MAIN

MINIMUM OF 3 SETS PER
PIPE LENGTH OF WOOD CAR-
RIERS AT LEAST 12" LONG
WIRED OUTSIDE OF POLY-
ETHYLENE FILM ENVELOPE.
1" MINIMUM, 2' MAXIMUM
CASING PIPE 0.D.
CELLULAR CONCRETE OR
CONCRETE SLURRY.

SECTION
STEEL CASING PIPE-ASTM A-53
GRADE B 35,000 PSI. MIN. YIELD
PIPE CASING PIPE
SIZE MIN. 0.D. | NOM. WALL
6" 18" 0,312
8" 18" 0.312
12" 24" 0.406
16" 30" 0.469
20" 36" 0563
24" 42" 0.563
NOTES
POLYETHYLENE FILM ENVELOPE
NOT SHOWN,

- FILL THE VOID BETWEEN WATER MAIN. AND

CASING BY PUMPING CELLULAR CON-
CRETE OR CONCRETE SLURRY.

. FIELD WELDS, IF REQUIRED, ON STEEL

CONDUIT SECTIONS TO BE SINGLE-

WELDED BUTT JOINT ACCORDING TO BUREAU OF ENGINEERS
AW.W.A. SPECS. C-206. WATER ENGINEERING DIVISION

- FOR PIPE 30" OR ABOVE CASING DEPARTMENT OF PUBLIC WORKS

SHALL BE INDIVIDUALLY DESIGNED

MILWAUKEE, WISCONSIN
OR AS SHOWN ON THE PLAN.

. SEE DRAWING NO. 35 FOR CONCRETE JACKING OR BORING WITH

BULKHEAD WHEN REQUIRED. CASING PIPE
8Y 61(&&43 DRAWN WDLP—S

CHECKED BY Q. (Fotutss.  DATE _I2-16-86
APPROVED Py
APPROVE . pawe. no. 34

(74 jo)
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I'-0"

TRANSVERSE SECTION

NOTES

I. POLYETHYLENE FILM ENVELOPE
REQUIRED FOR DUCTILE IRON PIPE
NOT SHOWN,

2. CONGRETE SHALL BE GCLASS “F"

3. SEE DRAWING NO. 34
FOR CASING PIPE.

I

STEEL GASING PIPE
WATER MAIN
PLYWOOD FORM TO Bl
LEFT IN PLACE

(®)2" FLEXIBLE RESILIANT
MATERIAL

(®seooinG

(6)CONCRETE

(D CELLULAR CONCRETE
OR CONCRETE SLURRY

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION

DEPARTMENT OF PUBLIC WORKS
MILWAUKEE, WiSCONSIN

CONCRETE BULKHEAD
FOR STEEL CASING PIPE

DESIGNED BY, DRAWN BYDLPJASY
CHECKED BY.L: DATE.4°10°86 |
APPROVED ’ -, 35

APPROVE Bzt Loy o RWG. N0 3D _|




. SERVICE SADDLE REQUIRED FOR ALL

. COPPER TUBING SHALL BE WRAPPED

‘—-EXIS‘T ING SURFACE

(1) NEW WATER MAIN

(2) EXISTING WATER MAIN

(® EXISTING SERVICE
PIPING

(@) NEW SERVICE PIPING

(5) CORPORATION STOP

MINIMUM RADIUS
90° COPPER BEND,
FLARED

(® COPPER TO L%AD

OR COPPER T
‘

COPPER CONNECTOR
BEDDING
COVER (SEE NOTE 3)

NOTES
POLYETHYLENE FILM ENVE-
LOPE NOT SHOWN. SERVICE PIPING DETAILS
. WATER SERVICE MAY BE IN-
i';‘.‘,'é'ﬁ"’uﬂw’“ EXISTING PIPE | core | curs [sErvicE| wmIN.
. IF MINIMUM GOVER IS &' OR size | svop | stop | Box |rapws
LESS, THE NEW WATER [ " " 2-1/72" 6"
SERVICE MUST BE INSULATED. [ Ti— o — m m
. CONNECTIONS SHALL BE Unl/Z 208 1B Lin 74 2 MV 0 NN L
TESTED FOR LEAKAGE PRIOR [pKi=172" | 1-172" | 1-172 3 10
TO BACKFILL. *2° [vawe| 2 3" 12"

COPPER TUBING SHALL BE
TYPE "K'

. PIPE BENDER SHALL BE USED.

CONDUIT BENDER SHALL NOT

BE USED.

ON 1", 90° COPPER BEND MAY
BE USED ADJACENT TO THE
CORPORATION STOP IF NECESSARY
DUE TO SPACE LIMITATIONS.

3% SERVICE SADDLE REQUIRED ON 6"

WATER MAIN.

TAPS IN 4" WATER MAIN.

WITH POLYETHYLENE FROM THE

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
DEPARTMENT OF PUBLIC WORKS

MILWAUKEE, WISCONSIN

WATER MAIN FOR A DISTANCE OF
€ FEET OR TO THE TRENCH WALL.

CONNECT ORIGINAL
SERYICE ASSEMBLY




WATER MAIN
COVER, 4.5 MINIMUM
16" MIN.

BEDDING
MASON SAND

TRENCH WALL

BACKFILL

CLOSED CELL EXTRUDED
POLYSTYRENE FOAM
BOARDS

18 MIX PERLITE OR
VERMICULITE CONCRETE

@000“@@@

INSULATING

CONCRETE

NOTES:
I. POLYETHYLENE FILM ENVELOPE

NOT SHOWN.

2, WHEN INSULATING CONCRETE IS
USED, 8" ENCASEMENT OF THE PIPE
MAY BE USED AS AN ALTERNATIVE
CONFIGURATION WITH APPROVAL OF

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION

DEPARTMENT OF PUBLIC WORKS
MILWAUKEE, WISCONSIN

THE COMMISSIONER.

3. THIS DETAIL SHALL BE USED FOR
MAINS ONLY D

PIPE INSULATION DETAILS

AN NL
WITH THE EXPRESS APPROVAL
THE WATER ENGINEERING DIVISION.

OF |oesieNED By

ORAWN BYJAS, OLP

CHECKED B! OATE__12°18°86 |
APPROVED,
APPROVE we No.37
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SOCKET BELL SOCKET
size | PIPE OD. “LD. ob. DEPTH
A B [3 D
3" 3.96" 4.06" 7.69" 2.50"
4" 4.80" 490" 912 250"
6" 6.90" 700" IS 250"
8" 905" 215" 337" 2.50"
12" 13.20" 13.30" 17.94" 250"
16" 1740° 1754" 22.56" 350°

DIMENSIONS OF MECHANICAL JOINTS
(FITTINGS ONLY - USED AFTER 1970)

L

f N\ . A

ol o <« D

socket"| seLl" sockeT"
PIPE 0.D.
SIZE ! o LD. 0.0. DEPTH
A B c D

3* 396" 4" 6.0" 3.0"-32"
4" 4.80" 4.9" " 3.2"-34"
6" 6.90" 7.0 95" 34"-36"
8" 9.05" 9.2" 120" 3.7"-3.9"
12" 13.20" 13.3° 16.5" 3.9"-4.4"
18" 740" 17.5"-17.6" 20.9" 47"-4.9"

DIMENSIONS OF PUSH-ON JOINT PIPE

BUREAU OF ENGINEERS
WATER ENGINEERING DIVISION
VARIES WITH MANUFACTURER DEPARTMENT OF PUBLIC WORKS

MILWAUKEE, WISCONSIN
DIMENSIONS OF RUBBER JOINT
IRON PIPE

DESIGNED BY: ORAWN BY°SDLP)

CHECKED 8Y.%): <, Zoude  ppvE 1222286
APPROVED
APPROVE 6.n0._38
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PN N 7
I o
1)
O o <«
e Jouss| 700 | | S| S
A B c [)
3" c .3.96" 4.7¢" 736" 350"
4" c 5.00" 5.80" 8.40" 350"
6 c 740" 790" 10.70" 350"
g c 930" 10.10" 13.10 4.00"
" c 13.50" 14.30" 17.70" 4.00"
16" [ 17.80" 18.80" 22.60" 4.00"
DIMENSIONS OF PIT CAST PIPE
I
< AN\ )|
I 1
o| < D o
size | PPEOD | SOGKET | eELL | socker
A 8 c D
3" 3.9¢" 4.7¢" 7.26" 330"
4 4.80" 5.60" 8.20" 3.30"
6" 6.90" 7.70' 10.40" 3.88"
8" 9.05" 9.85" 12.75" 4.38"
12" <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>