OFFICE OF
CITY
ENGINEER

CITY OF GRAND RAPIDS

April 2011
TO: 1993 STANDARD CONSTRUCTION SPECIFICATION BOOK HOLDER

RE: REVISIONS TO THE CITY OF GRAND RAPIDS STANDARD CONSTRUCTION
SPECIFICATIONS

Sections of the 1993 City of Grand Rapids Standard Construction Specifications listed below
have been revised. Any and all revisions due to project specific requirements will be included in
project specific proposal documents and will supersede the version provided in the Standard
Construction Specifications as stated below.

Sections Revised:

e Invitation to Bid
Information for Bidders
Bid Form
Bid Bond
MBE/WBE Affidavit
Subcontracts
Contract Forms

The General Conditions section has not been revised unless otherwise noted or supplemented
with a specific special specification in the project specific proposal documents.

Sincerely,
Wik a.De C@c%

Mark A. De Clercq, P.E.
City Engineer

MAD/TA/bkm

T:Eng/NP/WP/Forms/1993 Standard Specifications/Revision April 2011

616.456.3060 « FAX 616.456.3828 = www.grcity.us
5TH FLOOR CITY HALL, 300 MONROE AVENUE NW, GRAND RAPIDS, MICHIGAN 49503
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OFFICE OF
CITY
ENGINEER

CITY OF GRAND RAPRIDS

March 2007
TO: 1993 STANDARD CONSTRUCTION SPECIFICATION BOOK HOLDER

RE: REVISIONS TO THE CITY OF GRAND RAPIDS STANDARD
CONSTRUCTION SPECIFICATIONS: DETAILS P-1, P-3, P-4,
P-9, P-9A, W-10 (REVISED MARCH 22, 2007)

Attached hereto are the revised Details:

P-1 Pavement Half Section for Standard Residentia! Street

P-3 Combined Driveway Approach and Sidewalk

P-4 Combined Dub-Down Alley Approach and Sidewalk Details
P-9 Sidewalk Ramp in Paved Parkway

P-9A Sidewalk Ramp in Unpaved Parkway

W-10 Watermain Off-Set

(All Revised March 22, 2007)

These revised details will take effect immediately and will hereby be incorporated in
the City's Standard Construction Specifications 1993 Edition.

The Pavement Details (P) revisions are based on the requirement of American with
Disabilities Act (ADA) Sidewalk Standards.

The Watermain revisions are based on requirements by the Michigan Department of
Environmental Quality in regard to the minimum off-set between sewers and
watermain.

Please contact our office if you have any questions regarding this change.

Rick/DeVries, P.E.
Acting City Engineer

RDV/VLU/dIs :
T:AFORMS\1983 STANDARD CONSTRUCTION SPECIFICATION ADDITIONS\032807

Attachments

5TH FLOOR CITY HALL
200 MONROE. NUWL BRAND BAFIDS, MICHGAN 48503 ¢ (618) 456-30680 « FAX{(G168] 486-3828
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CITY OF GRAND RARPIDS

QFFICE OF
LY
ENGINEER

February 2005

TO: 1993 STANDARD CONSTRUCTION SPECIFICATION BOOK
HOLDER

RE: REVISIONS TO THE CITY OF GRAND RAPIDS STANDARD
CONSTRUCTION SPECIFICATIONS: DETAIL S-13 26” MANHOLE
CASTING (REVISED JANUARY 28, 2005) AND DETAIL S-14
MANHOLE CASTING BOLT DOWN COVER (REVISED FEBRUARY

1, 2005)
Attached hereto are the revised Details 5-13 26" Manhole Casting (Revised
January 28, 2005) and S-14 Manhole Casting Bolt Down Cover (Revised
February 1, 2005). These revised details will take effect immediately and will

hereby be incorporated in the City's Standard Construction Specifications
1993 Edition.

These revisions are based on new requirements by the Michigan Department
of Environmental Quality in regard to the Ten State Standards on minimum
openings for manholes.

FPlease contact our office if you have any questions regarding this change.

Sincerely,

LA —

Bill Cole, P.E.

City Engineer
N
BCNLY/grt
THIFORMS/ 1693 STANDARD CONSTRUCTION SPECIFICATION ADDITIONS/MANHOLE CHANGES

Attachments

5TH FLOCOR CITY HALL
300 MONROE, NW, GRAND RAFIDSD, MICHGAN 489503 « (616] 456-3060 ¢ FAX (618) 456-3828
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OFFICE OF
cITy
ENGINEER

CITY OF GRAND RAPRPIDS

March 30, 1993

TO ALL PROSPECTIVE BIDDERS:

The Standard Construction Specifications, 1993 Edition is
hereby issued by the City of Grand Rapids. The issuance of
these Standard Construction Specifications is made in an
effort to insure the use of uniform, adequate and acceptable
construction methods and materials. Our office strives at
all times to stay up to date regarding construction
engineering developments.

These specifications are adopted as standard requirements to
apply to work and materials advertised for bid after
April i6, 1993.

JOHN L. HORNBACH, P.E.
CITY ENGINEER

5TH FLOOR OTY HaLlL
300 MONRDOE, NW. BRAND RAPIDS, MICHIGAN 49503 * [B18) a56-30a0
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OFFICE OF CITY ENGINEERS
CITY OF GRAND RAPIDS, MICHIGAN

INVITATION TO BID

The City of Grand Rapids is seeking bids for

Sealed Bids will be accepted at the Office of the City Engineer until 11:00 a.m., local time, on

. At that time bids will be publicly opened and read aloud.

Bids will be on the basis of unit prices as listed on the Bid Form, and must be submitted using official
Bid Forms. Bids shall be sealed in an envelope plainly marked on the oulside with the nam@N{ the bidder and

the identification of the Project. All forms, information, and specifications may exathined and copies

obtained at no cost at the Office of City Engineer, 5th Floor of City Hall, 300 g«

Rapids, Michigan. Q N\

This work consists of K

N X
Bidders and subcontractors mQﬂnply wkexe City of Grand Rapids prequalification and
*

precertification requirements. The successful b@\- the above project may not discriminate against any

Avenue, N.W., Grand

employee or job applicant in any matter gala o employment because of race, creed, color, national origin,
sex, handicaps, age, or marital status, a% successful bidder will be required to insert that provision in all
subcontracts relating to the pro'et@g
A certified check @nd for a sum not less than five percent (5%) of the amount of the Bid will be
required with each bid. No bid may be withdrawn for a period of 45 days after the date and time for receiving
bids.
The City reserves the right to accept or reject any and all Bids, and to waive any irregularities in any

Bid.

John L. Hornbach, P.E.
City Engineer



IB-1.01

1B-1.02

1B-1.03

IB-1.04

IB-1.05

IB-1.06

1B-1.06.01

1B-1.06.02

1B-1.06.03

INFORMATION FOR BIDDERS

Receipt of Bid:

Sealed Bids will be received at the Office of the City Engineer, Grand Rapids, Michigan,
usntil local time, at which time they will be
publicly opened and read by the City Engineer or his/her duly authorized representative.

ification

Except as may be provided in "Special Specifications™ all work shall be done in accordance
with the 1993 Standard Construction Specifications of the City of Grand Rapids and supplemental
specifications, which are on file in the Office of the City Engineer.

Completion Date

Unless the completion date is indicated on the Bid Form, the biddpygnus? state the number
of calendar days from date of contract within which he/she will c@el the work. Space is

provided for this on Sheet 1 of the Bid Form. (L
s SN

Unit Prices Required \

Each bidder must submit a uni %r each K so indicated on the Bid Form.
Unsolicited alternate bids for any item g\ e cons\igmaNand should not be submitted. Failure
to comply with these requirements r%a fﬁcien%as for rejecting the bid.

Sealed Bid Envelopes
Each bid must be subg' ted ip @anmd envelope supplied by the City for that purpose.

*
The bidder shall write the name of th y¢ct and the name of the bidder in the space on the front
of the envelope.

| Qp
The Bid:

Authori Manager - it is provided that the City Manager or his/her duly
ertise for bids and that they shall be received, opened and tabulated by the
d on behalf of the City Manager. Afler examining the bids, the Engineer
shall report th\s®™fe together with hisfher recommendation io the City Manager. The City
Manager shall theMexamine them, together with such report, and submit them with his/her own
recommendation, to the City Commission,

Contents of Bid Form - Bidders will be supplied with Bid Forms which will state the
location and description of the work planned, the approximate quantities of the work to be
performned and materials 10 be fumished, the amount of the Bid Security and the date, time, and
place of submitting and opening bids.

Interpretation of Estimates - The Engineer’s estimate of quantities shown on the Bid Form
shall be used for the comparison of bids upon which the award of the contract will be made. These

IB-1




1B-1.06.04

1B-1.06.05

1B-1.06.06

1B-1.06.07

IB-1.06.08

1B-1.06.09

quantities arc not guaranteed and the furnishing of this information creates no liability on the part of
the City.

xamination of Si Bidder - Before submitting Bids, the bidder shall examine the site
of the proposed work as well as all the Bidding Documents. The bidder hereby agrees to accept full
responsibility for his/her conclusions relative to the nature and probable difficulties of the work.
Information made available by the City to the bidder, regarding underground conditions, such as
test borings, is offered as information, only, and shall not be construed as relieving the bidder of
his/her obligations to make such supplementary or independent investigations as may be necessary
or advisable.

The bidder hereby waives all claims for any damages which he/she may suffer by reason of
the inadequacy or incompleteness of such underground information which the City has been able to
obtain and furnish.

The bidder shall also inform himself/herself of all the requirements o deral, State and
Local laws and regulations which may affect the execution of the work.

Bid Security - Bids on projects for which the Engineer’s Estm%\so 000 or more may

not be considered unless there is enclosed a certified check or ce deposit payable to the
order of the City of Grand Rapids in the sum of  the bxd r a bid bond issued by an

approved Surety Company on the form suppli City. ld Security will be required on
projects for which the Engineer's Estimate i an ‘BS The Bid Security of the three
Iowest Bidders will be retained by the Ci ger contract has been awarded and the
checks of all other Bidders will be ret nce. I nt that the award of coniract is not

made within 45 days afier openinggQf Cid®, the de may withdraw the Bid Security without
penalty.

Delivery of Bids - 1%& itted in a sealed envelope which shall be plainly
marked with the same completNprojegt %abom shown on the title sheet of the bid and with the
name and address of the Bidder on de of the envelope. All Bids must be received by the
City Engineer, acting for and on§( of the City Manager, prior to the time and at the place

indicated in the Invitation to z
i - Each Bidder shall submit only one bid for a particular project

Number of Bid d
unless alternate bids :@ ested.

Public f Bids - The Bids will be opened publicly and read aloud at the time and
 nie Invitation to Bid. Only the total amount of each bid will be read. Afier
e unit prices of the bids will be made available for public inspection.

checking all bids,

Minority/Women Busingss Enterprises (M/WBE) - At the time of submission of his/her
Bid, each Bidder shall have attached the "Minority and Women Business Enterprise Bid
Supplement" which identifies the certified Minority and Women Business Enterprises contacted,
the results of the contact, whether the M/WBE subcontractor will be used on the project, and the
exact dollar amount of the subcontract. Any bidder who fails to submit this Bid supplement with
the bid, shall be deemed not to have exerted a good-faith effort to utilize Minority and Women
Business Enterprise participation and the bid shall be deemed non-responsive.

1B-2



1B-1.06.10

1B-1.06.11

IB-1.06.12

Any bidder who does not meet the Minority and/or Women Business Enterprise goals must
submit a compieted Request for Waiver form at the time of submission of his/her bid or said bid
shall be deemed non-responsive.

The City of Grand Rapids Equal Opportunity Department (EOD) will make available a list
of local Minority/Women Business Enterprise (M/WBEs) that are approved by the City for use as
sub-contractors and suppliers.

It is the responsibility of the Bidder to “cross check” the M/WBE list with the list made
available of firms which are in non-compliance with affirmative action requirements and, therefore,
not eligible to do business with the City. It is also the responsibility of the Contractor to make
certain that any M/WBE which the Bidder proposes for vse as a subcontractor is certified by the
City as an M/WBE and also is not on the City's non-compliance list for affirmative action at the
time of any particular bid solicitation. The City of Grand Rapids makes no guarantee as to the
accuracy of the lists provided. Bids which are received which list M/WBESs who are not certified as
M/WBESs with the City or are on the City's non-compliance lists may be rejected:

The City's current Commission Policy, and Administrative Gmd’g\or Minority and
Women Business Enterprises Under City Contracts, and the current a M/WBE list are on

file at the City Engineer's Office and the City Equal Oppertunity Of ference
- B on projects for which the
Engineer's Estimate is $10,000 or more and s w on of the work is $10,000 or

more, must be prequalified with the Clty B Off§ City of Grand Rapids and capabie

of performing the various items of wor] iCh they
The cumrent City Commissi cy u¥es for Prequalification of Bidders and
ders

Subcontractors and list of Prequ l%Lommctms are on file at the City Engineer’s

office for reference
Disqualification of Bxdgrs am:e with the City Code of Grand Rapids, Michigan,
no Bidder shall be permitted to submls for any work for the City if said Bidder is in arrears to

the City upon debt or contract, or s in defauit upon any form of security or other obligation
given to the Citly, or who shgjs r respects be disqualified according to the provisions of this
Code or the Grand Rapids er.

Affimativ Precertification  Requiremenis  for Bidders, Subcontrac

Suppliers:

The CEK irmative Action Standards for Equal Employment Opportunity require that
all bidders, conffactors, subcontractors, subcontractors of subcontractors, suppliers of
subcontractors, suppliers, and subcontractors of suppliers shall be precertified prior to submitting a
bid. The Standards further provide that bidders, contractors, subcontractors, subconiractors of
subcontractors, suppliers of subcontractors, suppliers, and subcontractors of suppliers who have not
received written notice of the Standards are allowed to submit bids provided that compliance with
the Standards and approval thereof by the City's Equal Opportunity Office must occur within fifisen
(15) days of actual written notice to the Contractor.

These Standards are applicable to bidders, contractors, subcontractors, subcontractors of

subcontractors, suppliers of subcontractors, suppliers, and subcontractors of suppliers who have
done a total of $10,000 or more in business with the City of Grand Rapids within the last 12-month
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period ending June 30. Said $10.000 total shall include the amount of the work in the project being
bid.

The current City Affirmative Action Standards are on file at the City Equal Opportunity
Office. The current lists of Precertified contractors, subcontractors and suppliers and those in Non-
Compliance are on file at both the City Engineer's Office, and the City Equal Opportunity Office.

Preparation and Submission of Bids:

Preparation of Bids - The Bid Form shall be legibly prepared with ink or typed on the form
provided, The bidder shall specify a unit price for each item on the Bid Form, and shall show the
products of the respective quantities and unit prices in the column provided for that purpose, and
the total sum for which he/she will perform the proposed work. Any Bid which does not contain a
bid price for each item may be deemed incomplete and may not be considered, except when a lump
sum bid is requested. Unsolicited alternate bids for any item will not be considered and should not
be submitted, and if submitted, may cause the bid to be rejected.

When there is no completion date or progress schedule incorporate%th Bid Form, each
Bidder is required to write such information in the space provided on m@

The Bid FForm must be signed and the co address Qf thedder given. If the Bidder
is a corporation, the authorization for the pers %wen unless previously on file
with the City Clerk and the City Comptroll e Bid partnership, the names of the
pariies must be given as well as the firm 0 idder is an individual, the name of
the individual must be given as well or tra . If the bid is submitted as a joint
venture, the name of the individual non 0 rships which make up the joint venture
must be given Q

Congideration of Bids %;{: ﬁld st complete the appropriate forms in the Bid Form
indicating the subcontractor(s) and su and the Minority and Women Business Enterprise(s)

that the Bidder is infending to ¢ project, certifying the Bidders compliance with the
M/WBE policy and requestj ﬁﬂver of M/WBE participation when appropriate. Failure to
complete all of the forms an entries required in the Bid Form may be cause for the rejection

of the Bid.
<G

Bids recgi (@1 be compared on the basis of the summation of the products of the
quantities of it %ed and the unit prices bid. Where a discrepancy occurs, the unit prices as
written in the B%q\rm

corrected.

shall govern, and any errors found in said products, or in addition, will be

The right is reserved to reject any or all Bids, to waive irregularities and technicalities, to
advertise for new Bids, or to proceed to do the work otherwise, if in the judgment of the City
Commission, it is in the best interest of the City to do so.

Execution of Contract
Execution of Contract - The Low Bidder will be determined by a tabulation of bids within

one (1) business day of the bid opening. The Low Bidder, or other Bidder(s) if requested by the
City (hereafter called the Bidder), shall furnish all necessary information, forms and documents
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required by the bid documents to the City within seven (7) calendar days or less as stated hereafier
from the bid opening to enable the City to proceed with the award of the contract. Such items shall
include applicable insurance, wage forms and federal/state forms. The Minorily Business
Enterprise and Women Business Enterprise Affidavit Form shall be submitted within one (1)
business day after the bid opening as required under the specifications for Minority and Women
Business Enterprise requirements. The Bidder shalli furnish all necessary sureties, in a form
accepiable to the City, within twelve (12) calendar days of the bid opening. In the event the Bidder
or the Bidder's proposed subcontractor(s) or supplier(s) are not precerlified at the time of bid
opening, the Bidder will make a request to the City's Equal Opportunity Depariment within two (2)
business days of the bid opening for the application form(s) for said precertification, including
those for the proposed subcontractor(s)/suppher(s) and comply with the time frame required for the
submiital of the same.

The Contract will be transmitted to the Bidder at the address given on the Bid Form, or the
Bidder will be informed that the Contract is ready and available to be picked up at the City
Engineer's Office, within two (2) business days after acceptance of the Bid b City (Award of
Contract by the City Commission). The Bidder shall enier into the Contracl& ¢ City within
seven (7) calendar days of the Award of Contract.

If the Bidder and the Bidder's proposed subconiractor(s) %er(s) are precertified at
the time of bid opening and the Bidder has ¢ ed with thgMid requirements and has
submitted the necessary information, forms, @5 insuiaQd and sureties acceptable to the
City within the allotted time frames noted @ ’ ent the City fails to award the
Contract and to have the same ready fore r within fourteen (14) calendar days
e City fails to meet the aforesaid

of the bid opening, then the total nu ays by

fourteen (14) day deadline will be Q e dat. mpletion. However, if the Bidder or the
Bidder's proposed subcontracto or supplie not precertified in accordance with the
requirements of this Informay dde time of bid, then the aforesaid fourteen (14)
calendar day time period i exta@o a twenty-eight (28) calendar day time period,
Failure by the Bidder to fu information, forms, documents, insurance and

sureties within the allotted time fr enter into the Contract with the City within the allotted
time frame as noted herein, for aﬁure the City is not obligated to meet either the fourleen
(14) or twenty-eight(28) GQ; e noted above, shall not be reason to extend the date of

completion of the Contract.

It is noted th @ertain projects, as the City deems appropriate, it will be necessary to
expedite the scheghl referenced herein in order to expedite the start of work. In such cases, the
time frames fi %na& of the necessary information, forms, documents, insurance, sureties, ¢tc,
and the progecKe for the award of the Contract and having the same ready for execution by the
Bidder will be so Dibted in the special specifications and such time frames will take precedent over
the time frames noted herein.

Subgcontracts - All contractors will be required to provide the City with copies of executed
subcontractors for all subcontracted work in excess of $3,000. Said subcontracts shall utilize the
appropriate form supplied by the City Engineer's office.

Unless specifically approved by the Engineer, the Prime Contractor shall utilize the
subconiractors listed in the Bid Form.
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Contract Bond Requirements - The successful Bidder shall furnish satisfactory performance
and lien bonds, each in an amount equal to the total contract price on all projects for which the
contract amount is $50,000 or more. No performance or lien bonds will be required on projects for
which the contract price is less than $50,000. Such bonds shall be on the forms provided by the
City and shall conform to the regulations of the City and the requirements specified in the laws of
Michigan.

Contract Insurance Requirements - The successful Bidder shall furnish Insurance of the
several types and in the amounts described in the General Conditions, and Special Specifications as
applicable. :

Failure to Execute Contract - Failure on the part of the successful Bidder to execute a
contract and file satisfactory bonds and insurance, as specified herein, may be considered cause for
the annuiment of the award and forfeiture of the Bid Security to the City.
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Name of Bidder:

BiD FORM

Grand Rapids, Michigan
Bids to be received

at Local Time

TO THE CITY OF GRAND RAPIDS: y\

The undersigned as bidder proposes to do all the work of (LQ

<

and to furnish all plant, la n@‘ials, supplies, equipment and other facilities and things necessary and
proper for and incidental t)%mpar performance and completion of the work specified in the Contract
Documents, including the gs and specifications and as required by the City Manager and City Engineer
to begin construction within seven (7) calendar days after a Contract is executed (unless otherwise indicated in
the Special Specifications) and to complete the work by the date(s) listed below, and for the unit prices stated in
the Bid Form. Addenda, if any have been issued, are to be acknowledged on the form provided at the place
where bids are received, and a signed copy attached to the bid.

Completion Date:

Compietion Date:
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LIST ALL SUBCONTRACTORS AND/OR SUPPLIERS:

Name of Subcontractor Type of Work Amount

Name of Supplier Typg oé%; ;

Forms #3/77-P-2A
Revised 11/25/91
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MINORITY AND WOMEN BUSINESS ENTERPRISE
BID FORM SUPPLEMENT

Please provide the name(s) of alt MBE/WBE subcontractors from whom you solicited bids for this project and additional information requested below:

MBE or WBE mawnozgo@v CONTACT PERSON CONTACT METHOD DATE OF CONTACT
1
yi
3. N
p \\m
5.
Of the MBE/WBE subcontractor(s) listed above, (a) mwnmmm ide iwo submitted quotes, (b) the amount of the quotes, (c) those who will be used on
this project, and (d) those who were not used and the nmmmo mEm %
CONTRACTOR
m_u.w
MBE OR QUOTE IF THE SUBCONTRACTOR IS NOT BEING
WBE SUBCONTRACTOR RECEIVED . ~7 NO USED, YOU MUST LIST REASON(S)

] s Q

2 b

3 b

4 $ \J

5 3 c\\
MBEs Used: Dollar Amount § MBE Percentage of Total Contract $
WBEs Used: Dollar Amount $ WBE Percentage of Total Contract $

If additional space is needed, please attach separate sheet(s).

forms#3/propsupp revised 5/6/92
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REQUEST FOR WAIVER OF
MINORITY AND/OR WOMEN BUSINESS ENTERPRISE PARTICIPATION

, being first duly swom, says as foliows:

Subscribed and swom 10 bé@e this day of

That hefshe is the ‘ {Title) of (Name of
Company).
That (Name of Company) has submitted a bid to the City of Grand Rapids

lo perform the following services:

N

That this bid contains less than the stated goal(s) of Minority and/or W@S\Busimss Enterprise

participation for the following reasons: (L
That the following efforts have been maﬁ&@&dm?‘ d/or Women's Business Enterprise

participation, %
& &

That written documentation of the attemp@ to in number 4 are attached {0 this request.

Q_@

@ Company Represenlative

Notary Public,
Kent County, Ml
My Commniission Expires:

THIS REQUEST FOR WAIVER MUST BE SUBMITTED WITH THIS BID AND ALL DOCUMENTARY

EVIDENCE IN SUPPORT OF THE REQUEST.
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NAME OF PROJECT:

CERTIFICATE OF COMPLIANCE WITH M/WBE POLICY
I, , (Ownes/Officer of Prime
Contractor) do hereby certify with my signature below that an owner or responsible officer of

(Name of Firm) company has read and understood the City of Grand

Rapids requirements for "Minority/Women Business Enterprises (M/WBEs)" which mcludxthcmlty of Grand

Rapids Commission Policy dated April 27, 1992 and the Administrative Guidelines for Mj d Women
Business Under City Contracts dated April 27, 1992 and that the firm has fully compli :lh these
requirements in all activities and efforts to secure the contract for this project wi ity of Grand Rapids.

O D
Date: Signature: . O

{Ow, er of Pwtracmr)

Qg/ \0(\
@A\Q,
caQ’Q~
&

proposalforms/nondisfm

Revised 05/05/92
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THE UNDERSIGNED, AS BIDDER, AGREES to fumish surelies, insurance and all necessary information,
forms and documents acceptable to the City in accordance with and within the time frame outlined in the
Information for Bidders and to enter in to a contract within the time frames as required in the Information for
Bidders and Special Specifications as applicable, and upon failure or refusal 1o do so agrees to forfeit the Bid
Security herewith enclosed to the City as liquidated damages and not as a penalty.

THE UNDERSIGNED, AS BIDDER, AGREES to commence the work within seven (7) calendar days afier
signing the contract (unless otherwise indicated in the Special Specifications) and complete the same on or
before the completion date(s) stated on this Bid Form. If the work is not completed on or before the date stated
or time specified, the City Manager is, because of the difficulty in estimating damages, authorized to retain out
of the money which may be due or become due the sum of § for each calendar day by
which the bidder, as Contractor, shall fail to complete the work, said sum to constitute hm damages and

not a penalty.

Signature of Bidder: f\Q




BID BOND

KNOW ALL MEN BY THESE PRESENTS, that we
as Principal, hereinafier called the Bidder, and

as Surety, are held and firmly bound unto the CITY OF GRAND RAPIDS, MICHIGAN, hereinafter called the
Obligee, in the penal sum of

63 } lawful money of the United States, for the payment of which sum well and truly

to be made, we bind ourselves, our heirs, executors, administrators, and successors, jointly and severally, firmly
by these presents.

WHEREAS, the bidder has submitted the accompanying bid, dated the -

day of

Now, THEREFORE, the conditions of the obligation are such that if the bid be ac‘ to any or all of the
items of material and workmanship proposed to be furnished thereby, or as to an% of the same, and if the

said bidder will within ten days after notice of the award of co nter intQ Qon ith the Obligee to furnish
all work and materials at the prices offered by said bid angsvi ish bo; good and sufficient surety or
sureties as may be required for the faithful and prope nt of spi &:‘ct and such other and further
bonds as may be required under the ordinances of ) Qof the State of Michigan, then this
obligation shall be void. And the surety hereby DININ ?c?e ors to pay the Obligee, in case the
bidder fails to enter into such contract and giv n days after such notice of award of contract

to pay to the Obligee the damages which Ob ay suffe@ on of such failure not exceeding the penalty

of this bond.
O

IN WITNESS WHEREQF, the above-bounded \?ve executed this instrument under their several seals this

y of , 19 , the
name and corporate seal of each com@%y being hereto affixed, and these presents duly signed by its

undersigned representative, pursuant to ad¥ority of its governing body.

@Q

In Presence of: 1.5.

L.S.

Surety




5/89
MINCRITY BUSINESS ENTERPRISE AND WOMEN BUSINESS ENTERPRISE

IDA
STATE OF MICHIGAN)
) S8
COUNTY OFKENT )
, being first duly swom, deposes and says:
1. That he/she is of _k\\‘
(Name of MBE/WBE). \
l2. That the firn (company) named in paragraph one (1Y is a y Business Enterprise

(MBE)/Women Business Enterprise (WBE). %
3. That percent of the@

?\ ed by minorities.
4.  That the primary nature of the bEISI g ed in by theMirm listed in paragraph one (1} is

0

5. That, on

(Name of Company), submitted a bd&uﬂcxpate in the project known as :

6.  That said bid was for ___@ Dollars (Amount of Bid).

7. That said bid wa%b dto:

8.  That, the Affiant's (company's) bid was submitted to provide (perform) on the following services of

work:;




9.  ‘That, the Affiant (company) has the knowledge and expertise {0 provide the services or perform the
work described in paragraph eight (8).

10. That, the Affiant has been notified by the General Contractor

(Name of Contractor) that Affiant's bid has been accepted.

11.  That, the notification referred to in paragraph ten (10) was received on by

12. That, the Affiant (company) proposes to actually perform the services or do the work for which
he/she (it) bid.
13, That, Affiant (company) has not, or will not, subcontract or assign the work u'@ich hefshe (i)

bid without written permission from the Owner of the project or the Owner's mpmse&“

‘\Si ature)
N
A\% -}‘( (Name)

) .
Q& Q (Title)

>

o O
On this day of \\6 y 19 before me, a Notary Public, appeared

N
Py QZ , to me known to be the same person described and

who, being duly sworn, did execute the foegoing Affidavit, and did state that he/she was properly authorized

by e. (Name of Firm) 1o execute the said Affidavit, and who

had acknowledged the sam@ﬁs/hcr free act and deed.

Notary Public, Kent County, MI
My Commission Expires:




City of Grand Rapids, Michigan
Office of City Engineer

SUBCONTRACTS

THIS AGREEMENT, made this day of , 19 , by

and between

Principal Contractor, of

part of the first part, and

Subcontractor, of

part of the second part.

WITNESSETH, that the party of the second part, for and in consideration of N%’nent or payments
hereinafter specified, hereby agrees to furnish all necessary machinery, tools, s, and other means of
construction, do all the work, furnish all the material excep in oﬂm@ sbecified, and to complete, in

strict accordance with the contract between the City% d Rapi the Principal Contractor, dated

N\As
&£

-
’\\O_, the work as described herein.
*
IN CONSIDERATION WHEREOQF, sm@of the first part agrees to pay said party of the second

part for all work done at the following prigag:\/ )
Item Unit Quantity Unit Price Total

<

o

A\




The work shall be done in conformance with the Contract, including the current Grand Rapids Standard
Specifications at the time the contract was awarded, the Drawings, and all of the general, supplemental and

special specifications that are a part of the aforementioned contact between Grand Rapids and

These Specifications are

hereby made a part of this Subcontract.
Particular attention is called to the following contract provisions:

A. Tt is specifically understood and agreed that the party of the second part sh Mﬂt satisfactory

evidence to the party of the first part, prior to the beginning eNyork, that Workers'

Compensation Insurance has been obtained and is_in full force an% covering all employees

*
performing work hereunder, and that the s kept i@&fem& and effect until the work

herein contracted to be done has been fu etedYQ
0

B.  Should the contract documents in@: visio ryconditions indicating that the project is

funded in whole or in part b emment@:cies other than the City of Grand Rapids, then
*

the requirements of those agowgies, as % d in the Contract, shall be binding on the parties to

QA

The Subcontractor hereby ag® to'include all applicable parts of the above-described specifications in

this Subcontract.

any lower-tier subcontracts v%@may enter into together with a clause requiring this insertion in any further

subcontracts that may in tuk made.

IN WITNESS WHEREOF, the parties hereto have set their hands the day and year first above written.

WITNESSED:

By:

By:




CONTRACT NO.

THIS AGREEMENT made on the day of, , 1993
by and between the City of Grand Rapids, Kent County, Michigan, party of the first part, hereinafter
called the "City", and

party of the second par, hereinafter called the "Contractor.” \\

Q’\

WITNESSETH, that the City and the Contraclo@he cons‘idialj hereinafter mentioned,

agree as follows: %
ARTICLE I - THE CONTRACT A\ % E

The following shall be deeQ'mbe paﬁx@s Contract:
*
(a)  Information for Bidda\g

(b} The Bid Fm%@
(cy The Gen@C ditions and Supplementary Conditions

() P%@&ce and Payment/Lien Bonds (required)(not required)
@

/\

rovisions required by law to be inserted in
this Contract whether actvally inserted or not

()  The Standard Specifications
()  Supplemental and Special Specifications as listed below:

(fill in specific project specs)

1-



(h)  The Drawings as listed below

{___ Sheet/s)

ARTICLE 1I - SCOPE OF THE WORK - SUBJECT MATTER

The Coniractor hereby agrees to furnish all of the materials and all of the equipment and labor
necessary to perform all of the work shown on the Drawings and described in the specifications for

the project entitled:
N
N

' Q
& @‘”

all in accordance with the requirements XIOT}S 0 ntract The Contractor likewise
agrees to do all incidental and appurt WOIK in co n therewith.

’O
4\

ARTICLE Il - TIME OF %@'HON

The work to be perf; nder this Contract shall be commenced within seven (7) calendar
days after the execuﬁ% J# Contract and shall be completed
\
Should the

Contractor be obstructed or delayed in the prosecution or completion of his work or by any act,
neglect or default of the City then the time herein fixed for completion of the work shall be extended
for a period equivalent to the time lost by reason of such delay for the causes herein mentioned. The
duration of such extension shall be determined by the City Manager or his authorized representative.



ARTICLE IV - LIQUIDATED DAMAGES

Should the work under this Agreement not be finished within the time specified, the City is
hereby authorized to deduct out of the money which may be due or become due to the Contractor
under this Agreement, as damages for the non-completion of the work aforesaid, within the time
herein before stipulated for its completion, the sum of Dollars and 00/100
(% } Dollars for each calendar day by which the Coniractor shali fail to complete the
work or any part thereof in accordance with the provisions hereof, and such liquidated damages shall
not be considered as a penalty.

ARTICLE V - THE CONTRACT SUM \\

N

The City agrees to pay and the Contractor agrees to accept the sum o

the
amount named in the Bid Form, as full compcnsation labor, su ervis equlpment materials,
and incidental expense reqmred in executing all of %}oxﬁem in this Contract, including
also all loss of damage arising out of the nature of or f c ct:on of the elements or
from any unforeseen obstruction or dlfﬁculues ay b tered in the prosecution of the
same or {rom other causes of every descn cted w ork

units of work actuatly compleied ontra rices, and may be increased by the addition of
items or work not included in the Bi Form

It is further agreed that the %@ ay, eased or decreased in accordance with the
ags;;))

ARTICLE V1-CITY CHQ‘ER TO BE GOVERNING DOCUMENT

the City of Grand .)in the prosecution of the work under this Contract, eight (8) hours shall
constitute a day's la provided by Section 22 of Title XVIII of the Charter of the City. The City
retaing the right to detertine finally all questions as to the proper performance under this Contract or
any unfinished portion thereof, and in case of improper, dilatory or imperfect performance thereof to
suspend the work at any time and to order the partial or entire reconstruction of the same. The City
likewise retains full power to determine all questions arising under this Contract according to the true
intent and meaning thereof, all in accordance with Section 11 of Title XVIII of the City Charter.

The City Chm’% City shall be the governing document in all contractual relations with




ARTICLE VII - COMPLIANCE WITH LAWS, ORDINANCES AND REGULATIONS

The Contractor shall keep fully informed of and shall at all times comply with all local, state
and federal laws, rules and regulations applicable to this Contract and the work to be done hereunder.

ARTICLE VIII - EQUAL EMPLOYMENT OPPORTUNITY AND AFFIRMATIVE ACTION

'The Contractor shall not discriminate against any employee or applicant for employment, to be
employed in the performance of this Contract, with respect to hire, tenure, terms, conditions or
privileges of employment, or any matter directly or indirectly related to employment, because of race,
color, religion, national origin, age, sex, height, weight or marital status (Act 453, P.A. 1976). The
Contractor further agrees to require similar provisions from any subcontractors. \

The Contractor agrees to take affirmative action in hiring, training, and promon'rminon’ty group

persons and women to bring about reasonably representative integration of h%he employees.

For the purposes of this Contract, a "Mj a pers 2NN is a citizen or lawful
resident of the United States who

is; % 9
(a) Black, a person having origins i @me black\icral groups of Africa;
(b) Hispanic, a person of Sp@ ortugu; %mre, with origins in Mexico or Central
America or the Carib ds; O
*
(c) Asian American, a person havh@s in any of the original people of the Far East,
Southeast Asia, the Indian s% ent, or the Pacific Islands;
(d) Native American, a Q@Jvmg origins in any of the original peoples of North

America.
%

The Contract: agrees to review or examine with the City relevant employment data and
other information g to its hiring practices. The Contractor further agrees that he or she will
require similar coveMgts from all subcontractors under this Contract.

ARTICLE IX - BOND OF CONTRACTOR

'The Contractor shall provide sufficient security by bond to guarantee the
faithful performance of the work, including the Guarantee provided in the General Conditions, and the
payment by the Contractor of all subcontractors and payment for all labor performed and materials and
supplies furnished.



IN WITNESS WHEREOQF, the parties hereto have set their hands thereto as of the day and year
first written above.

(Seal)
» Mayor
{Seal)
, City Clerk
(Seal)

(A Michigan Corporation/Individ Corp?) \

2%
o (Seal)

#3C:WP5/CITYCONT
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PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS. That

of the
of , County of : and

State of as principal and

as sureties are held and firmly bound unto the City of Grand Rapids,

in the penal sum of

Doliars,
{0 be paid to the City of Grand Rapids, or its assigns, for which payment well and truly to be made, we bind
ourselves, or and each of our heirs, executors and administrators, jointly and severally, fi b\hese presents.
Sealed with our seals, and dated this day of Q
AD,I9
The condition of the above obligation is such that if th ed p shall in all things stand to, abide
by, and well and truly keep and perform the coven itio reements in the foregoing contract
contained, including the guarantee requirements, to rmed 0 U?\
part, at the time, and in the manner and form mﬁed to the changes therein provided for, then

this obligation to be void, otherwise of force ;rtue Q
Q‘ ’\O
‘\’ (Seal)
& (Seal)
Q‘ (Seal)

@ By: {Seal)
@Q {Seal)

By: (Seal)

Bond, sureties, and contract approved and ordered executed by the Commission of the City of Grand
Rapids at a session held , 19,

Attest;

Clerk

Rev. 10/2/85
Fo3/B-28



PAYMENT/LIEN BOND

KNOW ALL MEN BY THESE PRESENT That

and , a5 principal

and
as sureties, all of the State of Michigan, are held and firmly bound unto the City of Grand Rapids in the sum of

Dollars,
lawful money of the United States of America, to be paid to the City of Grand Rapids or {0 their certain

altorneys, or assigns to which payment well and truly to be made, we bind ourselves, our heirs, executors and
administrators, jointly and severally, firmly by these presents. \

Signed with our hands, sealed with our seals and dated the ('\\

day of JAD,19__ . (l)’
< > .\
WHEREAS, the above bounded @ \

have become the Contractor with the City of Gr@ﬂén the CoXnty of Kent and State of Michigan, for the

&

<
in said City. 4‘\6\

NOW, THEREFORE, the condiﬁogo@ obligation are such, if

principal Contractor, shall pay any and subcontractors and pay any and all parties performing labor or

furnishing materials or supplics in erformance or construction of said work (provided that the principal
Contractor shall not be requi e any payment to a subcontractor of sums due from the subcontractor to
parties performing labor qr ng materials or supplies except upon receipt of the written orders of said
party to pay the sum due t to subcontractors), then this obligation to be void, otherwise in full force and
virtue.
(Seal)
By: - (Seal)
(Seal)
By: (Seal)
(Seal)

By: {Seal)
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GENERAL CONDITIONS

GC-1.01  Definitions: Whenever the words hereinafter defined, or any pronouns, used in their stead, occur in
the Contract, they shall have the meanings herein given.

GC-1.01.01 Addenda - Written or graphic instruments issued prior to the opening of bids which clarify ,
correct or change the Bidding Documents or the Contract.

GC-1.01.02 Approved - Wherever in the Specifications or upon the Drawings the words "as ordered,"
"as directed,” "as required,” "as permitted," or words of like import are used, it shall be interpreted
that the order, direction, requirement of permission of the Engineer is intended; and similarly, the
words "approved,” "acceptable,” or "satisfactory," or words of like import shall mean approved by,
or acceptable or satisfactory to the Engineer.

GC-1.01.03 Bid - The written offer of the Bidder, on the Bid Form furnished by the City for the work
proposed.

GC-1.01.04 Bidder - The individual, partnership or corporation formally submitting a bid for the work
contemplated, or any portion thereof, acting directly or through an authorized representative.

GC-1.01.05 Bidding Documents - The Invitation to Bid, the Information for Bidders, and those items
defined herein as the Contract, upon which the Bidder is to base his/her Bid for the Work under this
Contract.

GC-1.01.06 Bid Security - The security designated in the Information for Bidders and furnished by the
Bidder as a guarantee of good faith to enter into a Contract for the work proposed.

GC-1.01.07 Change Order - A document signed by Contractor and Engineer which authorizes an
addition, deletion or revision in the Work, or an adjustment in the Contract Price or the time of the
Contract, issued on or after the effective date of the Contract.

GC-1.01.08 City - The corporation of the City of Grand Rapids, Michigan.
GC-1.01.09 City Manager - The person holding the position or acting in the capacity of the City

Manager, appointed by the City Commission or his/her duly authorized representative.

GC-1.01.10 Commission - The duly elected Commissioners of the City of Grand Rapids, acting as a
corporate body, or any officer duly authorized to act for the Commission in any matter pertaining to
the contract.

GC-1.01.11 Contract - The agreement covering the performance of the Work, Addenda (which pertain
to the Contract), Contractors Bid (including documentation accompanying the bid and any post bid
documentation) when attached as an exhibit to the Contract, the Bonds, these General Conditions,
the Supplementary Conditions, the Standard and Special Specifications, and the Drawings, together
with all Change Orders.

GC-1.01.12 Contract Bonds - The statutory bonds, executed by the Contractor and the Surety,
guaranteeing performance of the Contract and the payment of all lawful indebtedness pertaining
thereto.
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GC-1.01.13 Contract Price - The moneys payable to Contractor for completion of the Work in
accordance with the Contract as stated on the Contract Form.

GC-1.01.14 Contractor - The individual, partnership or corporation undertaking the execution of work
under the terms of the Contract and acting directly or through agents or employees.

GC-1.01.15 Contractor's Prequalification - The classification and rating based on the Experience and
Financial Statement of the Bidder in accordance with City Commission Policy for prequalification
of Contractors and Subcontractors.

GC-1.01.16 Defective - An adjective which when modifying the word work refers to work that is
unsatisfactory, faulty or deficient, in that it does not conform to the Contract, or does not meet the
requirements of any inspection, reference standard, test, or approval referred to in the Contract, or
has been damaged prior to Engineer's recommendation of final payment.

GC-1.01.17 Director of Public Service - The person holding the position or acting in the capacity of the
Director of Public Service or his/her duly authorized representative.

GC-1.01.18 Drawings - The Drawings which show the scope, extent and character of the Work to be
furnished and performed by Contractor and which have been prepared or approved by Engineer and
are referred to in the Contract. Shop drawings are not Drawings as so defined.

GC-1.01.19 Engineer - The person holding the position or acting in the capacity of the City Engineer or
his/her duly authorized representative.

GC-1.01.20 Final Completion - The time at which the Work has been deemed to be totally completed
and final payment has been authorized by the Engineer.

GC-1.01.21 Inspector - The authorized representative of the Engineer, assigned to make detailed
inspections of any or all portions of the work or the materials therefor.

GC-1.01.22 Laboratory - The materials testing laboratory will be the laboratory which may be
designated by the Engineer to inspect and determine the suitability of materials.

GC-1.01.23 Progress Clause - That part of the Contract pertaining to the order of proceeding with the
various items of the Work to be done and the rate of progress for completing said items of work.

GC-1.01.24 Risk Manager - The person holding the position or acting in the capacity of the Risk
Manager for the City of Grand Rapids, or his/her duly authorized representative.

GC-1.01.25 Shop Drawings - All drawings, diagrams, illustrations, schedules and other data or
information which are specifically prepared or assembled by or for Contractor and submitted by
Contractor to illustrate some portion of the Work.

GC-1.01.26 Special Specifications - Special requirements, regulations, or directions prepared to cover
work on a particular project not satisfactorily provided by the Standard or Supplemental
Specifications.
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GC-1.01.27 Standard Specifications - All requirements contained in the latest edition of the City of
Grand Rapids Standard Construction Specifications, including Standard Details included therein.

GC-1.01.28 Subcontractor - The individual, partnership or corporation undertaking the execution of
part of the work under the terms of the contract, by virtue of an agreement with the Contractor.

GC-1.01.29 Substantial Completion - The Work (or a specified part thereof) has progressed to the point
where, in the opinion of Engineer, it is sufficiently complete, in accordance with the Contract, so
that the Work (or specified part) can be utilized for the purposes for which it is intended.

GC-1.01.30 Supplemental Specifications - Detailed specifications which are supplemental to or which
supersede any part of the Standard Specifications.

GC-1.01.31 Supplementary Conditions - Project specific written modifications to these General
Conditions.
GC-1.01.32 Surety - The corporate body which is bound with and for the contractor for the performance

of the Contract and for the payment of all lawful indebtedness pertaining thereto.

GC-1.01.33 Traffic Safety Director - The person holding the position or acting in the capacity of the
Traffic Safety Director for the City of Grand Rapids, or his/her duly authorized representative.

GC-1.01.34 Work - The entire completed construction or the various separately identifiable parts
thereof required to be furnished under the Contract. Work includes and is the result of performing
or furnishing labor and furnishing or incorporating materials and equipment into the construction,
and performing or furnishing services and furnishing documents, all as required by the Contract.

GC-1.01.35 AASHTO - The American Association of State Highway and Transportation Officials.
GC-1.01.36 AED - Associated Equipment Distributors.

GC-1.01.37 ANSI - American National Standard Institute.
GC-1.01.38 ASTM - The American Society for Testing Materials.
GC-1.01.39 AWPA - American Wood Preservers Association.
GC-1.01.40 AWWA - The American Water Works Association.
GC-1.01.41 EEI - Edison Electric Institute.

GC-1.01.42 IES - llluminating Engineering Society.

GC-1.01.43 MDOT - The Michigan Department of Transportation.
GC-1.01.44 NEC - National Electric Code.

GC-1.01.45 NEMA - National Electrical Manufacturers Association.
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GC-1.02

GC-1.03

The City Charter:

The City Charter shall be the governing document in all contractual relations with the City of
Grand Rapids. Any apparent discrepancy in the text of any other Contract document, or in
construction drawings, or in sketches, shall be interpreted, or construed, or set aside in favor of the
specific provision or provisions of the City Charter.

Insurance Requirements:

(a) Indemnity - General - Upon execution of the Contract, the Contractor shall agree to
assume all liability for and protect, indemnify and save the City, its agents, officers and employees
harmless from and against all actions, claims, demands, judgments, losses, expense of suits or
actions and attorney fees for injuries to, or death of, any person or persons and loss or damage to
the property of any person, or persons, whomsoever, including the parties thereto, and their agents,
contractors, subcontractors, officers and employees, arising in connection with or as a direct or
indirect result of entering into and performance of the contract, whether or not due to or arising out
of the acts of any party thereto or its agents, contractor, subcontractors, officers and employees, or
by or in consequence of any negligence or carelessness in connection with the same or on account
of liability or obligation imposed directly or indirectly upon the City by reason of any law of the
State of Michigan or the United States, now existing or which shall hereinafter be enacted,
imposing any liability or obligations, or providing for compensation to any person or persons on
account of or arising from the death of, or injuries to employees. Said Contractor shall pay, settle,
compromise, and procure the discharge of any and all such claims and all such losses, damages, and
expenses.

(b) Requirements - Prior to commencing work under the Contract, the Contractor as
successful bidder shall file with the City a certificate of insurance acceptable to the City as proof
that the Contractor has secured the types and amounts of insurance as stated herein or as stated in
any Special Specifications applicable to the Contract. The City reserves the right, in its sole
discretion, to require the Contractor to file with the City certified copies of any policies of required
insurance either prior to the execution of the Contract or at any time thereafter.

The certificate, policies, or other proofs of insurance filed with the City must provide for
giving the City 30 days prior written notice of any cancellation or material change in coverage prior
to the expiration date of the insurance. In addition, if the stated expiration date for any of the
required policies of insurance precedes the stated Contract completion date, the applicable
certificate, policy, or other proof of such insurance filed with the City must provide for giving the
City 30 days prior written notice of an intent not to renew any such required insurance coverage.

The furnishing by the Contractor of any insurance policies and insurance certificates
required and their acceptance or approval by the City shall not release the Contractor from the
obligation to provide sufficient coverage as set forth herein and shall not waive liability of the
Contractor to indemnify the City against all damage as aforesaid.

For each Contract to which these Standard Specifications apply, the following types and
amounts of insurance shall be provided by the Contractor, unless any Special Specifications
applicable to the Contract provide for different insurance requirements. The Contractor may
comply with these or any Special Specifications by providing insurance with separate limits for
bodily injury and property damage and/or by providing umbrella insurance which provides
substantially equivalent coverage to that required by the applicable specifications. THE CITY
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RESERVES THE ABSOLUTE RIGHT TO MAKE THE FINAL DETERMINATION AS TO
WHETHER ANY INSURANCE PROVIDED BY THE CONTRACTOR COMPLIES WITH
THESE STANDARD SPECIFICATIONS OR ANY APPLICABLE SPECIAL SPECIFICATIONS.
In addition, the City reserves the absolute right to modify or waive at any time, by mutual
agreement with the Contractor, any applicable insurance requirements when, in the sole discretion
of the City's Risk Manager or any other authorized representative of the City Manager, it is in the
City's best interests to do so.

(b1) Contractor's General Liability Insurance - The Contractor shall secure and maintain
during the life of the Contract, Commercial General Liability insurance in an amount not less than
One Million Dollars ($1,000,000) Combined Single Limits (CSL) per occurrence; Two Million
Dollars ($2,000,000) General Aggregate; Two Million Dollars ($2,000,000) Products Completed
Operations Aggregate, for both bodily injury and property damage providing the coverages
equivalent or greater than those provided by Insurance Services Office (ISO) 1986 Commercial
General Liability Policy, Occurrence Form, without any other than the standards exclusions
contained in such ISO policy form. These coverages include but are not limited to:

- Premises Operations

- Products/Completed Operations

- Independent Contractors

- Personal Injury

- Broad Form Property Damage - including completed operations

- Contractual Liability, including coverage for the Indemnity Liability assumed pursuant
to Section 1.04.04(2) above.

- Explosion, Collapse, and Underground Hazard

In addition to the foregoing, the Contractor, if required in the bid or special specifications,
will be required to provide umbrella coverage in an amount of One Million Dollars ($1,000,000) to
Five Million Dollars ($5,000,000) as determined necessary by the City's Risk Manager based on an
analysis of the risks involved in the particular work to be performed.

(b2) Contractor's Motor Vehicle Insurance - The Contractor shall secure and maintain
during the life of the contract, Contractor's Motor Vehicle Insurance, with required Michigan
endorsements, in an amount of One Million Dollars ($1,000,000) Combined Single Limit (CSL) per
occurrence for bodily injury and property damage, such insurance to be provided through an 1SO
Business Auto Policy, 1986 Form, Occurrence Basis, or through another policy which provides
equivalent or greater coverages than those provided as a standard feature of such ISO form, with no
exclusions other than the standard exclusions for such form.

(b3) Owners and Contractors Protective Liability Insurance - The Contractor shall secure
and pay the premiums for, and maintain during the entire life of the contract, Owners and
Contractors Protective Liability Insurance written in the name of the City of Grand Rapids in an
amount of One Million Dollars ($1,000,000) Combined Single Limit (CSL) per occurrence for
bodily injury and property damage, such insurance to be provided through an ISO Owners and
Contractors Protective Liability (OCP), 1986 Occurrence Form, or through another policy which
provides equivalent or greater coverages than those provided as a standard feature of such 1SO
form, with no exclusions other than the standard exclusions for such form. Only the City of Grand
Rapids and the City's Consultant for the project shall be a named insured on such policy, except
that, if there are any named additional insureds, then the policy limits shall be increased by an
additional One Million Dollars ($1,000,000) CSL for each named additional insured.
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GC-1.04

GC-1.05

(b4) Worker's Compensation Insurance - The Contractor agrees that it and all of its
Subcontractors will comply with all applicable Worker's Compensation laws and will provide proof
of such insurance coverage.

(c) Builders Risk Insurance - When required in the Special Specifications, the Contractor
shall purchase Builder's Risk insurance naming the City as an insured party, which provides
coverage for all risks on a Completed Value form policy in the amount of the Contract price, which
shall include coverage for at least the following perils: Fire, lightening, removal, wind, hail,
aircraft, vehicles, explosion, riot, smoke, vandalism, malicious mischief, collapse, theft, and water
damage.

(d) Notification of Cancellation - A guarantee that thirty (30) days notice to the City prior
to the cancellation of, change in, or non-renewal of any such insurance shall be endorsed on each
policy and shall be noted on each certificate. If any of the insurance is canceled, the Contractor
shall cease operations on the date of termination and shall not resume operations until new
insurance is in force.

(e) If the work is located in the City of Kentwood, City of Walker, Township of Cascade,
or Township of Grand Rapids, the Contractor shall furnish to that unit of government an Owner's
Protective or Contingent Liability policy written in the name of that unit of government in the
amount of the Owner's and Contractor's Protective Liability Insurance limits specified in paragraph
b3) Owner's and Contractor's Protective Liability Insurance.

Non-Discrimination and Affirmative Action Requirements:

The Contractor shall not discriminate against any employee or applicant for employment, to
be employed in the performance of his/her contract, with respect to his/her hire, tenure, terms,
conditions or privileges of employment because of race, color, religion, national origin, age, sex,
height, weight or marital status (Act 453, P.A. 1976.). Breach of this Contract may be regarded as
material breach of Contract as provided for in Act 453, of the Public Acts of 1976. The Contractor
further agrees to require similar provision from any subcontractors and suppliers.

The Contractor agrees to take affirmative action in hiring, training, and promoting minority
group persons and women to achieve reasonable representative integration of their employees. For
purposes of this contract, a "minority group person™ is defined as Asian American, Black, Hispanic,
or Native American. The Contractor further agrees to provide for review with the City relevant
employment data and other information pertaining to its employment practices. The Contractor
further agrees that it will require similar covenants from all subcontractors and suppliers under the
contract.

Preconstruction Meeting:

The Contractor shall, upon award of the Contract, arrange for a Preconstruction Meeting
with the Engineer. At the Preconstruction Meeting the Contractor shall present to the Engineer a
proposed work schedule for his/her approval. The meeting shall also serve to coordinate the
Contractor's work with the utility companies.
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GC-1.06

GC-1.07

GC-1.08

GC-1.09

GC-1.10

GC-1.10.01

Time:

In the performance of the work under City Contracts, time shall be deemed to be of the
essence.

Permits and Licenses:

The Contractor shall procure all permits and licenses and pay all charges and fees
necessary to the due and lawful prosecution of the work. Costs for these items shall be included in
the price bid for other items of work.

Sanitary Provisions:

The Contractor shall comply with all rules and regulations of the State and local health
officials, and must take such precautions as are necessary to avoid creating unsanitary conditions.

Asbestos, PCBs, Petroleum, Hazardous Waste or Radioactive Material:

If, during the course of construction, any asbestos, PCBs, petroleum, hazardous waste or
radioactive materials are uncovered or revealed at the site which were not shown or indicated on
the Drawings or in the Special Specifications to be within the scope of the Work and which may
present a substantial danger to persons or property exposed thereto in connection with the Work at
the site, the Contractor shall cease operations affecting the find and shall notify the Engineer, who
shall notify the necessary parties. No further disturbance of the materials shall ensue until the
Contractor has been notified by the Engineer that he/she may proceed.

Any additional work or contract time associated with removal and disposal of any such
hazardous materials, if encountered, shall be included in a Change Order. The contract price and
contract time shall be adjusted in accordance with the provisions stated in these General
Requirements. City reserves the right to negotiate such additional work under a separate contract.

Contractor Responsibilities:

Safety and Protection - The Contractor shall be responsible for initiating, maintaining and
supervising all safety precautions and programs in connection with the Work. The Contractor shall
take all necessary precautions for the safety of, and shall provide the necessary protection to
prevent damage, injury or loss to:

the public and all persons on the Work site or who may be affected by the Work;

all the Work and materials and equipment to be incorporated therein, whether in storage on
or off the site; and

other property at the site or adjacent thereto, including trees, shrubs, lawns, walks,
pavements, roadways, structures, utilities and underground facilities not designated for
removal, relocation or replacement in the course of construction.

The Contractor shall comply with all applicable Laws and Regulations of any public body

having jurisdiction for safety of persons or property or to protect them from damage, injury or loss;
and shall erect and maintain all necessary safeguards for such safety and protection. The Contractor
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shall notify owners of adjacent property and of underground facilities and utility owners when
prosecution of the Work may affect them, and shall cooperate with them in the protection, removal,
relocation and replacement of their property. All damage, injury or loss to any property referred to
in this paragraph caused, directly or indirectly, in whole or in part, by the Contractor, any
Subcontractor, Supplier or any other person or organization directly or indirectly employed by any
of them to perform or furnish any of the Work or anyone for whose acts any of them may be liable,
shall be remedied by the Contractor. The Contractor's duties and responsibilities for safety and
protection of the Work shall continue until such time as all the Work is completed and accepted.

GC-1.10.02 Safety Representative - The Contractor shall designate a qualified and experienced safety
representative at the site whose duties and responsibilities shall be the prevention of accidents and
the maintaining and supervising of safety precautions and programs.

CG1.10.08 Hazard Communication Programs - The Contractor shall be responsible for coordinating
any exchange of material safety data sheets or other hazard communication information required to
be made available to or exchanged between or among employers at the site in accordance with
Laws or Regulations.

GC-1.10.04 Emergencies - In emergencies affecting the safety or protection of persons or the Work or
property at the site or adjacent thereto, the Contractor, without special instruction or authorization
from the City or the Engineer, is obligated to act to prevent threatened damage, injury or loss. The
Contractor shall give the Engineer prompt written notice if the Contractor believes that any
significant changes in the Work or variations from the Contract have been caused thereby. If the
Engineer determines that a change in the Contract is required because of the action taken by the
Contractor in response to such an emergency, a Change Order will be issued to document the
consequences of such action.

GC-1.10.05 Supervision and Superintendence - The Contractor shall supervise, inspect and direct the
Work competently and efficiently, devoting such attention thereto and applying such skills and
expertise as may be necessary to perform the Work in accordance with the Contract. The
Contractor shall be solely responsible for the means, methods, techniques, sequences and
procedures of construction. The Contractor shall be responsible to see that the complete Work
complies accurately with the Contract.

The Contractor shall keep on the Work at all times during its progress a competent
superintendent, who will cooperate fully with the Engineer at all times, and who shall not be
replaced without written notice to the Engineer except under extraordinary circumstances. The
superintendent will be the Contractor's representative at the site and shall have authority to act on
behalf of the Contractor. All communications given to the superintendent shall be as binding as if
given to the Contractor.

GC-1.10.06 Labor, Materials, and Equipment - The Contractor shall provide competent, suitably
qualified personnel to perform the Work as required by the Contract. The Contractor shall at all
times maintain good discipline and order at the site.

The Contractor shall furnish and assume full responsibility for all materials, equipment,
labor, transportation, construction equipment and machinery, tools, appliances, fuel, power, light,
heat, telephone, water, sanitary facilities, temporary facilities, and all other facilities and incidentals
necessary for the furnishing, performance, testing, start-up, and completion of the Work.
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GC-1.11

GC-1.12

All materials and equipment shall be of good quality and new, except as otherwise provided
in the Contract. All warranties and guarantees specifically called for by the Specifications shall
expressly run to the benefit of the City. If required by the Engineer, the Contractor shall furnish
satisfactory evidence (including reports of required tests) as to the kind and quality of materials and
equipment. All materials and equipment shall be applied, installed, connected, erected, used,
cleaned, and conditioned in accordance with instructions of the applicable Supplier, except as
otherwise provided in the Contract.

Completion/Substantial Completion:

When the Contractor considers the Work complete, he/she shall notify the Engineer. If the
Engineer agrees and the Contractor has furnished the City with all required records, operating
and/or maintenance manuals, guarantees, bonds and other such documents required by the Contract
or applicable permits, law, etc., the Engineer will notify the Contractor that the Work is complete
and accepted.

Should the Engineer not consider the Work complete, he/she shall notify the Contractor of
the incomplete or defective work and the Contractor shall promptly remedy the deficiencies.

Should the Contractor consider that all or a portion of the Work is Substantially Complete
as defined herein and as more fully described below, he/she shall declare so in writing and request
the Engineer to concur in writing.

Within two weeks thereafter, the Engineer shall make an inspection of the Work or a
portion thereof, to determine the status of completion. If the Engineer does not consider the Work
or a portion thereof substantially complete, the Engineer shall notify the Contractor in writing,
giving reasons therefor. If the Engineer considers the Work or a portion thereof substantially
complete, the Engineer shall prepare a Notice of Substantial Completion which will fix the date of
Substantial Completion and the responsibilities between the City and the Contractor for operation,
utilities, and maintenance. The notice shall include a tentative list of items to be completed or
corrected before final acceptance.

"Substantial Completion" includes, but is not limited to the following examples: the treated
water main is completed, including testing and disinfection, and can be put into service in
accordance with the City's standard operating procedures; and all valves, branch piping, distribution
mains, appurtenances and connections to existing water mains have been installed and operational;
the sanitary sewer system has been installed and tested for infiltration and exfiltration; the storm
sewers and catch basin leads have been installed to adequately collect and transport stormwater
runoff; all final grading and pavement restoration including bituminous leveling course, drive
approaches, sidewalks, curbs and gutter, have been completed. Substantial Completion for
equipment requires the successful start-up of said equipment or the successful start-up of the
facility in which the equipment operates, and the Engineer accepts the equipment for the City's
beneficial use.

Guarantee:

The Contractor shall guarantee the completed work for one year, shall promptly repair,
replace, restore, or rebuild, as the Engineer may determine, any finished work in which defects of
materials or workmanship may appear or to which damage may occur (or has occurred) because of
such defects during the one-year period following Final Completion except where other periods of
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GC-1.13

GC-1.14

maintenance and guarantee are provided or at a point of substantial completion as agreed to in
writing by the Contractor and Engineer, and as provided below.

The date of substantial completion for general construction may be upon final payment for
the work performed or as otherwise agreed in writing between the Engineer and the Contractor after
a written request from the Contractor to the Engineer.

The date of substantial completion for equipment may be the date of successful start-up of
said equipment or the successful start-up of the facility in which the equipment operates, and the
Engineer accepts the equipment for the City's beneficial use, whichever event occurs last, or as
otherwise agreed in writing between the Engineer and the Contractor after a written request from
the Contractor to the Engineer.

All subcontractors', manufacturers’, or suppliers' warranties and guarantees, expressed or
implied, with respect to any material or equipment used in or incorporated as a part of the Work
shall be obtained by the Contractor as agent for the City, and all such warranties and guarantees
shall inure to the benefit of the City without the necessity of separate transfer or assignment
thereof; Provided: that if approved by the Engineer, the Contractor shall require such
subcontractors, manufacturers, or suppliers to execute such warranties and guarantees in writing to
the City.

Notice by the Engineer to the Contractor to repair, replace, rebuild or restore such defective
or damaged work shall be timely if given not later than ten days subsequent to the expiration of the
stipulated one-year period or other periods provided herein.

Assignments:

The Contractor shall not assign, transfer, convey, or otherwise dispose of this Contract or
his/her right to execute it or his/her right, title, or interest to it or any part thereof, or assign any of
the moneys due or to become due under this contract, without the prior written consent of the
Engineer.

Estoppel: (No waiver of legal rights by City)

The City or any officer, agent or employee thereof, shall not be estopped, bound or
precluded by any determination, return, decision, approval, order, letter, payment or certificate
made or given by the City Manager, or other officer, employee or agent of the municipality at any
time, either before or after the final completion and acceptance of the Work and payment therefor
from: (1) showing the true and correct amount, classification, quality and character of the work
done and materials furnished by the Contractor or any other person under this contract, or from
showing at any time that any determination, return, decision, approval, order, letter, payment or
certificate is untrue and incorrect, or improperly made in any particular, or that the completed Work
or incorporated materials or any part thereof, do not in fact conform to the specifications, and (2)
from demanding and recovering from the Contractor any overpayments made to him/her, or such
damages as it may sustain by reason of his/her failure to perform each and every part of this
Contract in strict accordance with its terms, or both.
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GC-1.15 Unlawful Provisions:

All unlawful provisions shall be deemed stricken from the Contract and shall be of no
effect. Upon the application of either party, the unlawful parts shall be considered stricken without
affecting the binding force of the remainder of the Contract..

GC-1.16  Patents:

The Contractor shall pay all royalties and license fees and shall hold and save the City, its
officers, agents, servants and employees harmless from liability of any nature and kind, including
costs and expenses for or on account of any patented or unpatented invention, process, article or
appliance manufactured or used in the performance of the Contract, including its use by the City.
In this respect, the Contractor shall defend all suits or claims for infringement of any patent or
license rights.

GC-1.17  Subcontracting:

GC-1.17.01 Permission - The Contractor shall not subcontract or assign any portion of the Contract
without the written consent of the Engineer. Such consent shall not relieve the Contractor from full
responsibility for the performance of the Work. The authority thus exercised by the Engineer shall
be construed as having been delegated to him/her by the City Manager and he/she is acting on
behalf of the City Manager.

GC-1.17.02 Subcontractors to Prequalify - Approval of the subcontracting of any portion of the
Contract will not be granted unless and until the subcontractor is prequalified for work of the type
and magnitude proposed. The current City Commission Policy and Procedures for Prequalification
of Bidders and Subcontractors, and a list of prequalified Bidders and Subcontractors are on file at
the City Engineer's Office for reference.

GC-1.17.03 Subcontracts - All Contractors will be required to provide the City with copies of executed
Subcontracts for all subcontracted work in excess of $3,000. Said Subcontracts shall be executed
on forms supplied by the City Engineer's Office.

Unless approved by the Engineer, the Contractor shall utilize the Subcontractors listed in
the Bid Form.

GC-1.18  Authority of the Engineer:

The Engineer shall decide all questions which may arise as to the quality and acceptability
of materials furnished and work completed; all questions which may arise as to the interpretation of
the Drawings and specifications; and all questions as to the satisfactory and acceptable fulfillment
of the terms of the Contract. The City reserves the right to make minor technical changes in the
Work, when such changes would provide a better completed project, in the judgment of the
Engineer, and would not incur additional expense for the Contractor. The authority thus exercised
by the Engineer shall be construed as having been delegated to him/her by the City Manager and
that he/she is acting on behalf of the City Manager.

The Engineer shall not supervise, direct or have control of the Contractor's means, methods,

techniques, sequences, or procedures of construction, or the safety precautions and programs
incident thereto.
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Coordination of Parts of the Contract:

It is the intent of the Contract to describe a functionally complete Project. All Work,
materials or equipment that may reasonably be inferred from the Contract or from prevailing
custom or trade usage as being required to produce the intended result will be furnished and
performed whether or not specifically called for.

Pay Items - The listing of Pay Items in the Bid Form and the Contract is intended to define
the complete Work for the purposes of receiving competitive bids, and for determining the amounts
of partial and final payments to the Contractor. The Pay Items describe the work to be done for
each unit price bid. Additional descriptions of some pay items are included in those Divisions of
these Standard Specifications and in Special Specifications included with some contracts, which
specify and describe the Work in detail. The cost of work which is required to provide a complete
project, but which is not described either in the wording of the Pay Items or in the additional
descriptions of Pay Items, shall be considered to have been included in the prices bid for the Pay
Items listed in the Bid Form, and will not be paid for separately.

Access:

The Engineer and his/her representatives shall be allowed access to all parts of the Work at
all times and shall be furnished such information and assistance by the Contractor as may be
required to make a complete and detailed inspection. Such inspection may include mill, plant or
shop inspection of materials and workmanship.

Scales and weighing equipment may be inspected at any time by the City. Claims by the
Contractor for delays or inconvenience due to these operations will not be considered.

Authority and Duties of Inspectors:

Inspectors shall not supervise, direct, or have control of the Contractor's means, methods,
techniques, sequences or procedures of construction, or the safety precautions and programs
incident thereto. Inspectors are not authorized to revoke, alter, enlarge or relax any of the
specifications nor to change the Drawings in any particular. The Inspectors are not authorized to
increase or decrease any Contract item nor to add new items to the Contract. The Inspector will
inform the Engineer as to the progress of the work and the quality of the completed work, and the
quality of the materials being used. No payments will be made for materials or work found to be
defective by the Inspector. No additional payments will be made to the Contractor for efforts
required to uncover defective work which was covered after the Inspector informed the Contractor
of the defect. In no instance shall any action or omission on the part of the Inspector relieve the
Contractor of the responsibility for completing the Work in accordance with the Contract .

Final Inspection:

The Engineer shall make inspection of the completed Work, or such portions thereof which
are eligible for acceptance upon notification by the Contractor that the Work is complete or
substantially complete. If the completed Work is not acceptable to the Engineer at the time of such
inspection, he/she shall inform the Contractor orally or in writing as to the particular defects to be
remedied before final payment can be made.
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Partial Payments:

Completed Work - Projects will fall into one of the following classifications:

(a) Projects of less than $30,000.

(b) Projects which there will be a maximum of three payments.

(c) All other projects.

a) Projects less than $30,000 - Partial payments will be made monthly or as may be
otherwise agreed by the Contractor and the Engineer. Such payments shall be made on the basis of
90% of the amount earned. Said partial payments shall be subject to the following provisions: that

the Work is progressing satisfactorily, the time for completion has not expired, and that not less
than $500 has been earned during the month.

When, in the opinion of the Engineer, the project has been substantially completed, the
Engineer may reduce the retained amount to an amount sufficient to pay for the Work yet to be
done provided that the Contractor has filed with the City the written consent of the Surety to such
reduction and, that the Contractor has furnished an affidavit that all his/her indebtedness by reason
of the Contract has been paid.

b) Projects with a maximum of three payments - For certain projects the Engineer may
state in the Special Specifications that a maximum of three payments will be made. The Special
Specifications shall also describe how the payments will relate to the progress schedule, i.e., at
which major points in work the Contractor can expect to receive payments. In these cases the first
two payments will be made on a basis of 90% of the amount earned. Said partial payments will be
subject to the following provisions: that the Work is progressing in accordance with the Contract,
that the time for completion has not expired, and that not less than $500 has been earned since the
last payment.

When, in the opinion of the Engineer, the project has been substantially completed, the
Engineer may reduce the retained amount to an amount sufficient to pay for the Work yet to be
done; provided, that the Contractor has filed with the City the written consent of the Surety to such
reduction and, that the Contractor has furnished an affidavit that all his/her indebtedness by reason
of the Contract has been paid.

c) All other projects - For all projects not as described in paragraph a.) or b.) above,
partial payments will be made monthly or as may otherwise be agreed by the Contractor and
Engineer and on the basis of the amount earned. however, payments for work done, which exceed
95% of the final Contract amount, shall be made only after the Contractor has filed with the City
the written consent of the Surety and has furnished an affidavit that all his/her indebtedness, by
reason of the Contract, has been paid.

Said partial payments shall be subject to the following provisions: that the Work is
progressing satisfactorily in accordance with the Contract, that the time for completion has not
expired, and that not less than $500 has been earned during the month.

d) Accepting Payment - By accepting payments, the Contractor declares that he/she has
not, during the period of the time for which he/she is accepting payment, performed any work,
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GC-1.24

GC-1.25

GC-1.25.01

GC-1.25.02

furnished any materials, sustained any loss, damage, or delay, or otherwise done anything for which
the Contractor shall ask, demand, sue for, or claim compensation from the City of Grand Rapids in
addition to the regular items as set forth in the Contract executed between the Contractor and the
City of Grand Rapids and the extra work as agreed to in writing between the Contractor and the
City of Grand Rapids except as the Contractor has filed a written claim with the Engineer prior to
the Contractor's acceptance of said payment.

Delivered Materials - Generally no allowance will be made in any payment for materials
furnished and delivered until such materials have been permanently incorporated into the Work. In
the case of non-perishable or indestructible materials which are properly stored and protected to the
satisfaction of the Engineer, and are not scheduled to be incorporated into the Work for 30 days or
more, the Engineer may make an allowance in the estimate not to exceed the invoice price of such
items. However, Contractor shall be responsible for any such materials which are lost or stolen
even though they have been included in progress payments.

Acceptance and Final Payment:

When the Work has been completed and the Engineer has ascertained that each and every
part of the Work has been performed in accordance with the Contract or such modifications thereof
as have been approved, the same will be accepted and the Engineer will make a final estimate as
soon as practicable, but not more than one month after acceptance, for the completed Work, and the
total amount due the Contractor, less the total amount of all previous payments will be paid.

Final payment will not be made until the Contractor has filed with the City the consent of
the Surety to payment of the final estimate and satisfactory evidence by affidavit or otherwise that
all his/her indebtedness by reason of the Contract has been fully paid or satisfactorily secured. In
case such evidence is not furnished, the Engineer may retain out of any amount due said Contractor
sums sufficient to cover all lienable claims unpaid.

The acceptance by the Contractor, or by anyone claiming by or through him/her of the final
payment, whether such payment be made pursuant to any judgment of any court or otherwise, shall
constitute and operate as a release of the City from any and all claims of and liability to the
Contractor for anything theretofore done or furnished for or relating to or arising out of the
Contract, and the Work done thereunder, and for any prior act, neglect or default on the part of the
City or any of its officers, agents, or employees, excepting only a claim against the City for the
amount deducted or retained in accordance with the terms and provisions of this Contract.

Authorized Extras and Changes in Work:

Increased or Decreased Quantities of Contract Items - The City reserves the right under the
Contract to make such changes from time to time in the character of the Work and the length of the
project as may be necessary or desirable. When said changes are made in original Contract items,
and if such a change amounts to Twenty-Five Percent (25%) or more in any one Contract item, or
in two or more closely related items, a new unit price may be negotiated for each of the items thus
increased or decreased, or as otherwise specified in the Special Specifications.

Construction Items Not in Original Contract - The amount to be paid to the Contractor for
work and materials not included in a specific Contract item shall be determined by one or more of
the following methods, the City reserving the right to select the method or methods at the time the
change in the Work is ordered.
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(a) By an acceptable lump sum bid. All lump sum bids shall be itemized and all quantities
and unit prices shall be given, as well as the total amount.

(b) By unit prices. The payment for such items(s) of work shall be made on the basis of
the actual quantity completed at the unit prices(s) for such items(s) in the original Bid or fixed by
subsequent agreement.

(c) By force account. The Engineer may order such work, including any required off-site
work, to be done by force account. The compensation as herein provided shall be accepted by the
Contractor as payment in full for extra work done by force account, and the general expense,
overhead, miscellaneous costs, unforeseen costs, and the use of small tools and equipment.

For approved subcontract work, the Contractor will be paid an amount equal to six percent
(6%) of the total administrative costs incurred in connection with the subcontract work. When it
becomes necessary for the Contractor to hire a firm to perform a specialized type of work or a
service for which the Contractor or Subcontractors are not qualified to do, payment will be made at
the invoice costs. Prior approval by the Engineer is required. The Contractor will be paid an amount
equal to six percent (6%) of the invoice costs, as reimbursement for administrative costs. the
aforesaid six percent (6%) administrative cost shall be a one-time cost and paid by the City to the
Contractor, and no additional costs therefore shall be paid to any intermediate tier of
Subcontractors.

For all labor and for all craft forepersons directly engaged in the specified work, the
Contractor will be paid the actual rate of wages and the number of hours paid said labor and
forepersons computed to the nearest half hour, plus twenty-six percent (26%) of the sum thereof,
which includes a one percent (1%) allowance for the Single Business Tax.

For materials, the Contractor will receive the actual cost of such materials and supplies
delivered to the site of the work, including freight charges as shown by original receipted bills, plus
twenty percent (20%) of the sum thereof. If a change in the amount or type of the force account
work results in a surplus of the materials and/or supplies ordered and delivered to the project site,
the City will reimburse the Contractor for the costs incurred in returning the surplus materials
and/or supplies to the supplier.

For any machinery and equipment owned by the Contractor, which it may be deemed
necessary or desirable to use on force account work, the Contractor shall be paid an ownership
expense price as approved by the Engineer and which will be reviewed annually.

When it is necessary for the Contractor to rent equipment in the performance of the force
account work, the Contractor shall be allowed the actual rental price paid, if reasonable, for each
and every unit of time (i.e., hourly, daily, weekly, monthly) that such equipment is used on the
work, to which the sum of twenty percent (20%) will be added. The Contractor will be required to
furnish receipted bills to cover such rental costs.

Bond premium, worker's compensation insurance, personal injury public liability insurance,
property damage public liability insurance, unemployment compensation, and federal social
security shall be paid for at actual cost to which the sum of twenty percent (20%) will be added
except that twenty-six (26%) percent will be added to the taxable fringe benefits. The Contractor
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GC-1.25.04

GC-1.26

shall furnish satisfactory evidence of the amounts paid for each of these required costs as related to
the force account work.

The Contractor shall furnish to the Engineer itemized reports of the costs of all force
account work. The reports shall be furnished as often as required by the Engineer and shall include
a certified copy of the weekly payroll and copies of the bills for the materials used and freight
charge paid on the same. Discount for prompt payment or penalty for late payment will not be
considered in determining the net amount of the bill. The net amount of the bill shall be charged to
the force account work. When materials used are not specifically purchased for use on extra work
but are taken from the Contractor's stock, the Contractor shall submit certification of the quantity,
price and freight of such materials in lieu of the original bills and invoices.

The Contractor shall prepare on acceptable City forms itemized statements, including but
not necessarily limited to, the following information:

Name, class, dates, number of hours worked each day, total hours computed to the
nearest half hour, rate, and extension for each laborer and foreperson engaged.

Designation, number of hours computed to the nearest half hour worked each day,
total hours, rental rate, and extension for each unit of equipment engaged.

Quantities of materials, prices, and extensions.
Freight on materials.

The Contractor and the Engineer shall compare records of force account work and bring
them into agreement, as often as required by the Engineer.

Deleting Items - The Engineer shall have the right at any time to delete the performance or
completion of any Contract item, and shall promptly execute the standard City forms as evidence of
such action. A fair and equitable amount, representing all costs incurred on such items prior to such
deletion, shall be agreed upon in writing and paid to the Contractor.

Equivalent Materials and Equipment - Whenever any material or equipment is defined by
describing a proprietary product, or manufacturer's name, the term "or approved equal,” if not
inserted, shall be implied. The specified material or equipment shall be understood to indicate a
standard of quality. The Engineer will consider alternate products upon request of the Contractor
and may allow such substitution, when in the opinion of the Engineer equal products are being
offered. Said approval shall be in writing.

Defective Materials and Work:

All materials which do not meet the requirements of the specifications at the times they are
to be used shall be rejected, unless otherwise authorized as acceptable by the Engineer.

All completed work that may be found to be defective before the final acceptance of the

completed work shall be corrected and replaced immediately in conformance with the
Specifications.
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The Contractor shall be responsible for any and all damages that the Work may sustain
prior to its acceptance, and shall rebuild, repair, restore and make good at his/her own expense, all
injuries and damages to any portion of the Work by the action of the elements or from any cause
whatsoever prior to its acceptance.

Temporary Suspension of Work:

The Engineer shall have the authority to suspend the work wholly or in part, for such
period or periods as he/she may deem necessary, due to unsuitable weather or such other conditions
as are considered unfavorable. The Contractor shall not suspend the Work or remove therefrom
equipment or materials without permission from the Engineer.

Upon suspension, the Work shall be put in proper and satisfactory condition, carefully
covered and adequately protected. In all cases of suspension of construction operations, the Work
shall not again be resumed until permitted by written order of the Engineer. In the event that the
Work is temporarily suspended, no claims for additional compensation will be approved, and
extensions of the contract completion date will only be allowed if approved in writing by the
Engineer.

The Engineer shall not supervise, direct, control, or have authority over or be responsible
for the Contractor's means, methods, techniques, and sequences of construction, or safety
precautions and programs incident thereto.

Extension of Time:

If the Contractor finds that it will be impossible for him to complete the Work on or before
the completion date fixed by the Contract, he/she shall, at least ten days prior to said date, make
written request to the Engineer for an extension of time for completion of the Work. He/she shall
set forth fully therein the reasons which he/she believes would justify the Engineer in granting
his/her request and shall also set forth a revised completion date which will provide sufficient
additional time for the completion of the Work.

Upon receipt of such written request from the Contractor, if the Engineer finds that the
Work was delayed by conditions beyond control of the Contractor, or that the quantities of work
done or to be done are sufficiently in excess of the estimated quantities to warrant additional time,
he/she will, with or without notice to the Surety, grant an extension of time, in writing, to such date
as appears to him to be reasonable and proper. This date shall thereafter be as binding upon the
Contractor and Surety as if it appeared in the Contract originally.

When such extension of time, or any part thereof, is granted for the purpose of completing
the work of one or more of the original Contract items which, in the judgment of the Engineer
could have been completed prior to the original completion date, and when the completion of such
original Contract items required additional expense of inspection, engineering or other services, the
City reserves the right to deduct such expense from any moneys to be paid the Contractor for the
said original Contract items which were completed after the original completion date.

Payments due the Contractor will be paid only if the Contract completion date is not in

default at the time payments are due, except for those items of work which were completed before
the Contract completion date.
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Immediately following the Contract Completion date, the Contractor's right to proceed with
the Work under the Contract may be considered forfeited, and the City may proceed immediately to
terminate the Contract as provided in the General Conditions under Termination of Contract.
Under these circumstances, the City is not required to give the Contractor the ten day written notice
of such forfeiture.

Permitting the Contractor or the Surety to continue and finish the Work, or any part thereof,
after the time fixed for its completion, or after the date to which the time for completion may have
been extended, shall in no way operate as a waiver on the part of the City of any of its rights under
the Contract.

Termination of Contract:

If the Contractor shall be prosecuting the Work with a work force, equipment or materials
insufficient to complete the Work by the date set for completion; or shall discontinue the
performance of the Work; or shall neglect or refuse to remove such materials or to replace any such
work as shall have been rejected as defective and unsuitable; or shall, for any reason, not complete
the Work in accordance with the Contract; the Engineer may give the Contractor and Surety written
notice, specifying the delay, neglect or default, and the action to be taken by them; and if the
Contractor or Surety, within a period of ten days after such notice, shall not proceed satisfactorily
in accordance therewith; then the City may terminate the Contract; and may complete the Work
with its own forces; may enter into another contract to finish the Work; may appropriate and use
any and all materials on the site which may be suitable; or may use such other methods as in its
judgment may be required for the proper completion of the Work.

If the Contractor commits any act of bankruptcy, or becomes insolvent or is declared
bankrupt; if the Contractor follows any final judgment against him/her to remain unsatisfied for a
period of five days; or, if the Contractor shall make an assignment for the benefit of his/her
creditors; then in such case, the City shall have full power and authority to proceed in any of the
ways aforesaid, forthwith upon the delivery by the Engineer to the Contractor and Surety of written
notice stating the reasons for the Engineer's said action.

In case the City takes over the uncompleted work under any of the provisions of this
section, all additional costs and damages, and costs and charges for completing the work shall be
deducted from moneys due or to become due the Contractor; and if the total of such damages, costs
and charges exceeds the balance of the Contract price which would have been payable to the
Contractor had he/she completed the Work, then the Contractor and Surety shall, on demand, pay to
the City the amount of such excess.

Cooperation by Contractor:

The Contractor shall conduct his/her operation so as to interfere as little as possible with
those of other Contractors, Utilities, or any public authority on or near the work shown on the
Drawings or in the other documents comprising the Contract.

The Contractor shall adjust his/her schedule when necessary and cooperate with other
Contractors to the best interest of the City, as determined by the Engineer.

No claims for extra compensation or adjustments in the Contract price will be made on
account of delay or failure of others to complete work units as scheduled.
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The Contractor agrees to make no claim for monetary damages for delay in the
performance of the Contact occasioned by any act or omission to act of the City or any of its
representatives, or because of any injunction which may be brought against the City or its
representatives, and agrees that any such claim shall be fully compensated for by an extension of
time to complete performance of the Work.

Other Remedies:

The previous provisions outlined shall be in addition to any and all other legal remedies
permissible under laws in effect.

Utility Work Within the Public Right-of-Way:

Any Contractor representing a private party, or private utility company, or any private
utility company working within the public right-of-way within the City of Grand Rapids, or outside
the City of Grand Rapids where the City of Grand Rapids has sanitary sewers, or watermains which
are an extension of the Grand Rapids system shall comply with the construction methods and
materials requirements as set forth in this book or in accordance with any other requirements on file
in the Grand Rapids City Engineer's Office.
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DIVISION 1

GENERAL REQUIREMENTS

GR-1.01  General Requirements:

GR-1.01.01 The General Requirements contained in this Division 1 of these Standard Specifications
apply to the Work described in the other Divisions. The costs of work specified in this Division
shall be considered to have been included in the prices bid for other Pay Items listed in the Bid
Form, and will not be paid for separately.

GR-1.01.02 When the description of the work is referenced to the Bid Form, it shall refer specifically to
the listing of Pay Items in the Bid Form, and the Contract.

GR-1.01.03 Public Safety and Convenience - The Contractor shall at all times conduct his/her work so
as to create the least possible obstruction to both vehicular and pedestrian traffic and to insure the
safety and convenience of the general public including the residents along the street. Unless
otherwise specified, streets shall remain open to local and emergency traffic during construction
operations.

Complete protection of persons and property shall be provided by the Contractor. To this
end, the Contractor shall provide and maintain adequate barricades, signs, lights, temporary
pavement marking, and flags to warn and guide the public, and shall provide flag persons and watch
persons as required. If no separate pay item is provided, the cost of maintaining traffic as
referenced in this Division and Division 11 shall be considered to be included in the prices bid for
other items of work.

GR-1.02  Protection and Restoration of Property:

GR-1.02.01 Contractor to Restore Property - The Contractor shall restore, at his/her own expense, any
public or private property damaged or injured as a result of any act or omission on his/her part or
on the part of his/her employees or agents, to a condition similar to and equal to that existing
before such damage or injury was done.

GR-1.02.02 Clean-Up - Cleaning up shall be completed before final acceptance of the Work. The
Contractor shall clean the street surface, walks, gutters, fences, lawns, private property, right-of-
way, and structures, leaving them in as good a condition as originally found, and shall remove all
machinery, tools, surplus materials, temporary buildings and other temporary structures from the
site.

GR-1.02.03 Railroad Crossing Protection - Whenever a line of pipe, or any other structure shall cross
any railroad or lie close to any railroad track, all of the precautionary construction measures
required by the railroad officials shall be performed by the Contractor.

GR-1.02.04 Dust Control - The Contractor's attention is particularly directed to the problem of the
control of dust, mud or other debris.

All dust resulting from hauling operations or construction operations shall be controlled by
the application of water or other approved dust controller.
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It shall be the responsibility of the Contractor to keep any street cleaned of mud or debris
and free from dust resulting from his/her operations.

Public Easement - The easements shown on the Drawings for this project have been
secured by the City of Grand Rapids or other governmental units involved for the construction,
maintenance or repair of the utility shown on the Drawings. When additional access rights have
been acquired, they shall be described in the Special Specifications.

These easements do not grant the City or the Contractor the unrestricted use of the
properties adjacent thereto nor do they grant the City or other governmental units or the Contractor
the right to disturb trees or landscaping or structures outside the easement areas.

Soil Erosion Control - The Contractor shall abide by the City of Grand Rapids' Soil Erosion
Ordinance the purpose of which is to prevent soil erosion and sedimentation from non-agricultural
development by requiring proper provisions for water disposal and the protection of soil surfaces
during and after construction, in order to promote the safety, public health, convenience and general
welfare of the community and shall include the protection of all catch basins and storm sewers
within the influence of the proposed Work. All soil erosion control measures proposed for use by
the Contractor must be submitted to the Engineer and approved prior to use by the Contractor.

The prevention of such erosion and sedimentation in private property as well as public
right-of-way shall be the responsibility of the Contractor. The costs associated shall be included in
the prices bid for other items of work being done, unless otherwise specified or shown on the
Drawings. It shall be the responsibility of the Contractor to verify that a proper soil erosion permit
has been issued prior to the commencement of his/her operations.

Notification to "Miss Dig" - The Contractor shall notify the Utility Communications
Systems (Miss Dig - 800-482-7171) a minimum of 3 working days hours prior to commencing any
excavating, blasting, or drilling.

Monuments:

United States public land survey monuments, City street monuments, and land property
corner irons shall not be disturbed by construction operations except as authorized by the Engineer.

U.S. Government monuments, i.e., section corners, quarter section corners, and center
section points which require removal and replacement, shall not be disturbed by the Contractor. If
encountered, the County Surveyor will be notified by the Engineer, and the County Surveyor will
witness, remove and replace such monuments at no cost to the Contractor.

City street monuments, if encountered, shall not be disturbed by the Contractor. The
Engineer will arrange for City forces to witness, remove and replace these at no cost to the
Contractor.

Property corner irons, if encountered, shall be witnessed, removed and replaced by a

Registered Land Surveyor, licensed in Michigan. The cost of this work shall be born entirely by the
Contractor and shall be included in the prices bid for other items of work on the project.
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Any monuments of any type disturbed by the Contractor without proper notifications as
required will be replaced in a manner acceptable to the Engineer at the Contractor's sole cost.

City Datum:

The 0.00 (zero elevation) of City Datum is 588.79 feet above mean sea level as determined
by the United States Geological Survey (USGS).

Water:

If the Contractor desires to use City water for construction he/she shall obtain the required
permit from the City Water Department. A hydrant connection will then be issued to him/her by
the City Water Department. The Contractor must deposit the required fee as charged by the City
Water Department for the use of the hydrant connection. It will be refunded to the Contractor upon
the return of the connection. The use of privately owned hydrant connections is prohibited. When
connections are made to hydrants, the Contractor shall promptly notify the City Fire Department.

Contractor's Office:

Place of Office - The Contractor shall maintain an office at or near the site of the Work, or
at some regularly appointed place of business within the Grand Rapids metropolitan area. He/She
shall keep on file in this office copies of the Contract. The date of delivery of written notices from
the City left at this office shall constitute and become the date of Contractor's notification.

Office for Engineer - The Contractor shall furnish and maintain an office for the exclusive
use of the Engineer in making field tests or as a field office, for use at concrete batching plants,
asphalt plants, or other large projects, if so ordered by the Engineer. The building shall be suitably
heated and lighted, and where feasible, a telephone shall be installed as directed.

Contractor's Employees:

The Contractor shall employ only competent and trained employees for work on the
project.

Blasting:

Where blasting is necessary, the Contractor shall obtain the required permits and licenses
from the City Fire Department and the State Fire Marshall at his/her own expense. The work shall
be done in compliance with the City Ordinance, and with due regard to the safety of workers, the
public, and public and private property.

The Engineer reserves the right to reject any proposed blasting procedures. However, the
Engineer will not supervise, direct, control or have authority over or be responsible for the
Contractor's means, methods, techniques, sequences or procedures of construction, including
blasting, or the safety precautions and programs incident thereto.

Maintaining Traffic:

The Contractor shall be responsible to conduct the Work in a manner which will ensure the
safety and convenience of the public, and both vehicular and pedestrian traffic in and around the
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site of the project. Specific provisions and Pay Items for Maintaining Traffic are specified in
Division 11.

Shop Drawings:

When called for in the Standard Specifications or Special Specifications, the Contractor
shall submit shop drawings for equipment and material items to be incorporated into the Work.

The Contractor shall stamp each submittal indicating that he/she accepts full responsibility
for determining and verifying all quantities, dimensions, field construction criteria, materials,
catalog numbers, and similar data, and that he/she has reviewed or coordinated each submittal with
the requirements of the Contract.

Each submittal shall include a statement prepared by the originator of the Drawings and
data, certifying compliance with the Contract, except for deviations which are specifically
identified.

All deviations from the Contract shall be identified on submittals.

The Contractor shall accept full responsibility for the completeness of each submission,
and, in the case of a resubmission, shall verify that all exceptions previously noted by the Engineer
have been taken into account. In the event that more than one resubmission is required because of
failure of the Contractor to account for exceptions previously noted, the Contractor shall reimburse
the City for the charges for review of the additional resubmissions when such reimbursement is
required by the Engineer.

The Engineer's review of the Drawings and data submitted by the Contractor will cover
only general conformity to the Drawings and Specifications, external connections, and dimensions
which affect the layout. The Engineer's review does not indicate a thorough review of all
dimensions, quantities, and details of the material, equipment, device, or items shown. The
Engineer's review of submittals shall not relieve the Contractor from responsibility for errors,
omissions, or deviation, nor responsibility for compliance with the Contract Documents.

Four copies (or one reproducible copy) of each Drawing and necessary data shall be
submitted to the Engineer. The Engineer will not accept submittals from anyone but the Contractor.
Submittals shall be consecutively numbered in direct sequence of submittal and without division by
subcontracts or trades. Resubmittals shall bear the number of the first submittal followed by a letter
(A, B, etc.) to indicate the sequence of the resubmittal.
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2.01.01

2.01.02

2.01.03

2.02

2.02.01

2.02.02

2.02.03

DIVISION 2

CLEARING, GRUBBING, REMOVING TREES

Description:

Clearing - This work shall consist of cutting and disposing of all trees, shrubs, and other
vegetation occurring within the right-of-way or within such other limits as may be defined on the
Drawings or specifications which interfere with excavation, embankment, clear vision, or are
otherwise objectionable.

Grubbing - This work shall consist of removing from the ground and disposing of all
stumps, roots, logs, and other timber more than three (3) inches in diameter, together with all brush,
matted roots, and debris which occur within the right-of-way or within such other limits as may be
defined on the Drawings or specifications.

Removing Trees and Stumps - This work shall consist of removing individual trees and
stumps where called for on the Drawings or in the Bid Form or as approved by the Engineer. This
item shall also include cutting such trees or stumps or trees which have been "topped,” removing
their stumps and roots from the ground and disposing of the resulting material.

Construction Methods:

Clearing -

(@) All trees, stumps, brush and other vegetation occurring within the areas affected by
grading, excavation, or embankment for cuts, fills, special ditches, borrow pits, and clear vision
areas which are not designated on the Drawings or by the Engineer to be saved, and all such
material occurring outside these areas which is shown on the Drawings to be removed, shall be cut
off at a height not more than three (3) feet above the ground; provided, however, that in any areas
where clearing is required, but grubbing is not required, such material shall be cut off level with the
ground.

(b) All shrubs and other vegetation within the areas affected by grading, excavation, or
embankment which are designated on the Drawings or by the Engineer to be saved, and all such
material occurring outside these areas which is not designated on the Drawings or by the Engineer
to be removed, shall be carefully protected from damage or injury during all construction.

Grubbing - All stumps, roots, logs and other timber more than three (3) inches in diameter
and all brush, matted roots and debris not suitable for road foundation, occurring within the limits
for cuts and for fills, shall be pulled or otherwise removed to a depth of at least one foot below the
ground. Blasting, when permitted, shall be done in compliance with the City Ordinance governing
the use of explosives.

Clean-Up - All brush, limbs, tops, stumps, roots, logs, and debris resulting from clearing,

grubbing, and removing trees, shall be removed from the site, or otherwise disposed of according to
applicable laws and regulations.
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2.03.01

2.03.02

2.03.03

2.03.04

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material, including excavation and backfilling, for performing
the work complete.

Pay ltem Pay Unit
Remove Tree, 8-18 inch each
Remove Tree, 19-36 inch each
Remove Tree, 37 inches or larger each
Remove Stump, 8-18 inch each
Remove Stump, 19-36 inch each
Remove Stump, 37 inches or larger each

Clearing and Grubbing - All clearing, grubbing, removing and disposal of trees, brush,
stumps, roots, logs and other vegetable matters shall be considered included in the price bid for
grading, excavation and embankment.

Remove Trees - The size of trees will be determined by the average diameter of the tree
trunk, measured to the nearest full inch, at a point 4-1/2 feet above the base of the tree at the ground
line. Trees having major limbs lower than 4-1/2 feet from the ground shall be measured at the
smallest diameter below such limbs.

Removing trees less than 8 inches in diameter shall be included in the work of grading,
earth excavation, or other items, and will not be paid for separately.

Remove Stumps - Stumps which are shown on the Drawings as trees, and stumps shown on
the Drawings or authorized to be removed will be measured as the average diameter of the top of
the stump. Measurement will be to the nearest full inch.

Where more than one tree has grown from a common stump, each tree or stump will be
measured as a separate tree or stump.

If the contract does not include a separate item to Remove Trees or Remove Stumps, all
work specified in this section which is within the area affected by grading, excavation, or
embankment, shall be included in such work. When trees or stumps outside these areas are required
to be removed which are not shown on the Drawings to be removed, they will be paid for as extra
work.

2-3



This Page Intentionally Left Blank



3.01
3.02
3.02.01
3.02.02
3.02.03
3.02.04
3.02.05
3.03
3.03.01(a)
3.03.01(b)
3.03.01(c)
3.03.01(d)
3.03.01(e)
3.03.01(f)
3.03.01(g)
3.03.02
3.03.03
3.03.04
3.03.05
3.03.06
3.04

DIVISION 3

REMOVING AND ABANDONING EXISTING STRUCTURES

Description
Construction Methods

Drop-Hammer Prohibited
Sawing Concrete
Blasting

Salvage

Backfilling

Removal

Remove Pavement, Full Depth

Remove Bituminous Pavement, Full Depth
Remove Bituminous Pavement "

Remove Concrete Pavement Base

Remove Reinforced Concrete Pavement

Remove Bituminous Pavement, including Brick

Remove Brick Pavement

Abandon Underground Utility

Clean and Remove Manhole, Valve Chamber, or Catch Basin
Remove Meter Pit

Cleaning Up

Removal of Areaways

Measurement and Payment
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3.01

3.02

3.02.01

3.02.02

3.02.03

3.02.04

3.02.05

3.03

3.03.01(a)

DIVISION 3

REMOVING AND ABANDONING EXISTING STRUCTURES

Description:

This work shall consist of removing, to the extent shown on the Drawings or specified
herein, bridges, retaining walls, culverts, old pavement surface and base course, areaways,
sidewalk, masonry, fence poles, guard rail, manholes, catch basins, inlets, sewers, water mains, and
other structures which are not suitable to be left in the roadway or are otherwise objectionable,
disposing of the resulting materials and backfilling the resulting trenches, holes and pits.

All walls, piers, foundations and similar masonry structures shall be removed entirely, or to
an elevation at least two feet below subgrade within the area of the roadbed, or to provide two feet
clearance from proposed new structures, and elsewhere to an elevation at least one foot below the
finished surface.

The removal of curb, curb and gutter, and related items not specified in this Division are specified
in Division 23.

Construction Methods:

Drop-Hammer Prohibited - The use of a drop-ball, drop-hammer, pile-driver, or any such
equipment will not be permitted for the purpose of breaking up any structure in the streets or alleys
unless done under controlled conditions as approved by the Engineer.

Sawing Concrete - When a limited portion of a concrete pavement or other concrete
structure is to be removed, the boundary of such portion shall first be sawed to a depth of not less
than 3 inches with an approved masonry saw. When the sawing has been completed, the concrete
which is to be removed shall be broken out in such a manner as will leave the sides of the opening
as nearly vertical and smooth as is feasible. When sawcutting is to be full depth, it will be paid for
separately.

Blasting - Where blasting is necessary, it shall be done in accordance with Division 1,
General Requirements.

Salvage - All materials resulting from the work under this Division shall be removed from
the site and disposed of by the Contractor in accordance with applicable laws and regulations
unless otherwise shown on the Drawings, or indicated in the Bid Form or Special Specifications.

Backfilling - Unless otherwise specified, all trenches, holes, and pits resulting from the
breaking down or removal of any structures shall be filled with granular material Class Il as
specified in the current Michigan Department of Transportation Standard Specifications for
Construction, unless otherwise approved by the Engineer.

Removal:

Remove Pavement, Full Depth shall consist of removing all of the pavement and disposing
of the resulting materials, when called for on the Drawings, listed on the Bid Form, or when
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3.03.01(b)

3.03.01(c)

3.03.01(d)

3.03.01(e)

3.03.01(F)

3.03.01(g)

required by the Engineer, be it bituminous on concrete, bituminous on brick on concrete, brick on
concrete, or concrete.

Remove Bituminous Pavement, Full Depth shall consist of completely removing
bituminous pavement which was placed on aggregate base, and disposing of the resulting materials
when called for on the Drawings, listed on the Bid Form, or when required by the Engineer.

Remove Bituminous Pavement " shall consist of removing the existing bituminous
pavement to the depth shown on the Drawings, listed on the Bid Form, or as approved by the
Engineer.

Prior to removal of the bituminous pavement, all of the manhole castings shall be removed,
the openings plated and temporarily filled with bituminous pavement. These temporary patches in
the manhole areas shall be adequately maintained for traffic by the Contractor during the
construction period until the final adjustment to the manhole castings has been made. All work
necessary to remove the casting and maintain the patches including all necessary bituminous
materials will be considered to have been included in the price bid for other items of work for
removing the existing bituminous pavement or the items for adjusting the manhole castings.

The Contractor shall use power-operated machines of the heater-planner type or the cold-
milling type to remove the bituminous surface. Any equipment used shall be capable of accurately
removing the bituminous surface in one or more passes to the grade shown on the Drawings or as
established by the Engineer. The equipment shall also have an effective means for removing excess
material from the surface and preventing any dust resulting from the operation from escaping into
the air.

There may be some concrete patches under the bituminous pavement. These patches shall
be removed to the same depth as the bituminous pavement. No extra compensation will be allowed
for removal of such concrete.

Remove Concrete Pavement Base shall consist of removing concrete pavement base and
disposing of the resulting material when called for on the Drawings, listed on the Bid Form, or
when required by the Engineer. This item will be used in areas where the existing pavement is
bituminous on concrete or bituminous on brick on concrete and the existing bituminous pavement
or bituminous and brick pavement is removed and paid for under separate items, leaving the
removal of the concrete base to be paid for separately under the item "Remove Concrete Pavement
Base."

Remove Reinforced Concrete Pavement shall consist of removing reinforced concrete
pavement when called for on the Drawings, listed on the Bid Form, or required by the Engineer
regardless of whether it is the pavement base or riding surface course.

Remove Bituminous Pavement, including Brick shall consist of removing bituminous
pavement which overlays brick pavement and the underlying brick pavement, while leaving the
concrete base beneath the brick pavement intact, and disposing of the resulting materials, where
shown on the Drawings, listed on the Bid Form, or required by the Engineer.

Remove Brick Pavement, including Sand Cushion shall consist of removing brick pavement
and the sand cushion on which the brick was placed, and disposing of the resulting material, where
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3.03.02

3.03.03

3.03.04

3.03.05

3.03.06

shown on the Drawings, listed on the Bid Form, or required by the Engineer. If a concrete base is
present under the brick and sand cushion, it shall remain in place.

Abandon Underground Utility shall consist of filling the existing underground utilities
(basin connections, sewers, water mains, underdrains, etc.) which are to be abandoned with a
flowable fill mix as specified in Division 7. All utilities to be abandoned shall be cut at each end of
the pipe and filled from one end until the fill material comes out the other end. All open ends of the
pipe to be filled are to be plugged with concrete. Plugging shall be included in the unit price for
abandonment. The Contractor may remove the utility in lieu of filling if approved by the Engineer.
However, the Contractor will only be paid the price bid for abandoning underground utilities.

Clean and Remove Manhole, VValve Chamber, or Catch Basin - The Contractor shall break
the existing structure down to a point at least three feet below the pavement elevation, clean out all
rubble and sediment and complete the work by either of the following methods. The first method
being to break up the concrete floor to allow it to drain and backfill the area with compacted
MDOT granular material Class Il. The second method is to backfill the structure area with pea
stone and sealing the structure with a concrete cap as per the applicable standard detail. The
remaining area above the concrete cap shall be filled with compacted MDOT Class Il backfill. The
contractor shall use a vibrator to aid in the compaction of the pea stone.

The entire structure may be removed and backfilled with compacted sand in lieu of either
of the above-mentioned methods at the Contractor's option.

Remove Meter Pit - This item is for removing abandoned meter pits in which the meter has
already been removed or for removing active meter pits in which there is a meter in use in the meter
pit. In active meter pits, the meter will need to be relocated into the building it serves before the
meter pit can be removed. All work necessary to relocate the meter into the building shall be
performed, measured and paid for under a separate item.

The work to remove a meter pit shall consist of removing the meter pit structure in its
entirety, backfilling the hole with compacted sand and restoring the surface as necessary.

Payment for the work of plugging or bulkheading abandoned pipes, conduits, or service
connections encountered in excavation is considered to be included in payment for other contract
items. This work shall only be done when specifically shown on the Drawings or required by the
Engineer.

Cleaning Up - When the removed structures were in or near the right-of-way of a public
street or alley, or in a right-of-way acquired across private property, the Contractor shall remove all
resulting debris from the street surface, walks, gutters, fences, lawns, private property, right-of-way,
and adjacent structures. When the removed structures were in or near or over a public waterway,
the Contractor shall remove all resulting debris from the bed of the stream and the adjacent
structures and land. All areas and structures to be cleaned as herein specified shall be left in as
good a condition as originally found, and all machinery, tools, surplus materials (except salvage),
temporary buildings and other temporary structures shall be removed from the site before final
payment will be made.

Removal of Areaways - Areaways shall be removed and filled with compacted MDOT
Class Il backfill as specified in Division 17. The floor of the areaway shall be broken up so as to
provide drainage. Any existing utilities shall be adequately protected. The opening from the
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3.04

3.04.01

3.04.02

3.04.03

building into the areaway shall be filled in. All designs for the filling in of said openings must meet
with the approval of the Engineer prior to construction. Relocation and/or protection of service
utilities, and constructing the necessary closure between the areaway and the basement of the
adjacent building shall be the responsibility of the building's owner.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material for performing the work complete. The cost of
removing pavement, sidewalk, or other structures for the purpose of constructing a sewer, water
main, or other underground utility will not be paid for separately, but will be considered to be
included in the unit prices bid for installing the underground utilities unless otherwise shown on the
Drawings, or indicated in the Bid Form or Special Specifications.

Unless otherwise provided, this work will be measured in the original position of the
structures to be removed. The contract unit price shall be payment in full for breaking down and
removing, including sawing where required, disposing of materials, and furnishing, placing, and
compacting backfill.

Pay ltem Pay Unit
Remove Pavement, Full Depth sq yd
Abandon and Fill Underground Utilities, " Dia. lin ft
Remove Areaway cuyd
Remove Meter Pit each
Concrete Sawing, Full Depth lin ft
Clean and Remove Manhole, Valve Chamber,

or Catch Basin per Detail 23B each
Remove Concrete Pavement Base sq yd
Remove Reinforced Concrete Pavement sq yd
Remove Bituminous Pavement " sq yd
Remove Bituminous Pavement, Full Depth,

Outside Roadway sq yd
Remove Bituminous Pavement Full Depth sq yd
Remove Bituminous Pavement and Brick including

Sand Cushion sq yd
Remove Brick Pavement including Sand Cushion sq yd
Bituminous Concrete Sawing, Full Depth (___ ") lin ft

"Remove Areaway" will be measured by volume in cubic yards of backfill placed in the
areaway. This price shall include the cost of removing roofs and sidewalks.

"Abandon and Fill Underground Utility" will be measured by length in lineal feet of the
utility filled and paid for at the Contract unit price per linear foot.

Sawecutting - The cost of sawcutting to a depth of 3 inches, as specified, shall be included in
the unit price bid for removal items. Sawcutting full depth when called for on the Drawings, stated
in the Specifications, or required by the Engineer will be measured in lineal feet actually cut and
paid for under the item "Concrete Sawing, Full Depth."
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Miscellaneous structures shown on the Drawings to be removed but which are not included
in the pay item quantities will not be paid for separately; payment for such work will be considered
as having been included in the contract unit prices bid for other contract items. When not shown on
the Drawings to be removed and there is no contract item, the work of removal will be paid for as

extra work.
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DIVISION 4

EXCAVATION, EMBANKMENT AND GRADING

Description
Materials
Embankment
Topsoil
Construction Methods
Salvaging Topsoil
Preparing Area for Embankment
Constructing Embankments
Grading of Previously Excavated Streets
Pre-grading of Plats or Other Developments within the City of Grand Rapids
Subgrade Undercutting
Salvageable Material
Placing Topsoil
Rock Excavation
Measurement and Payment
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4.01

4.02

4.02.01

4.02.02

4.03

4.03.01

4.03.02

DIVISION 4

EXCAVATION, EMBANKMENT AND GRADING

Description:

Excavation, embankment and grading shall consist of all the work necessary for shaping the
street to conform to the established grades and cross sections shown on the Drawings and as may be
indicated on the site by stakes set by the Engineer. It shall include all the area of the pavement,
curb and gutter, parkway, sidewalks, entrances to driveways and alleys, intersecting streets, and
such adjacent property as may be necessary to construct needed side slopes. Clearing, grubbing,
and removal of trees shall be as specified in Division 2.

Materials:

Embankment - Material used for embankment shall be Granular Material Class Il or Class
111 as specified in the current Michigan Department of Transportation Standards Specifications for
Construction as shown in the Bid Form or approved by the Engineer. If no specific reference is
made on the Drawings or in the Bid Form regarding the type of material to be used for
embankment, Class Il material shall be used. Class Il may be substituted for Class Ill at the
Contractor's option. Sound earth may be used for embankments when specifically shown on the
Drawings or specified in the Bid Form.

Topsoil - Dark, organic natural surface soil, exclusive of muck or peat, suitable for the
establishment of grass or other vegetable growth.

Construction Methods:

Salvaging Topsoil - Topsoil existing within the limits of excavation and grading shall be
removed to the depth and width shown on the Drawings, or as approved by the Engineer.
Equipment and methods of operation shall be such as to avoid the lifting of subsoil. The topsoil
shall be kept separate from other excavated materials by stockpiling in such a manner that it will be
available for later use as topsoil.

Preparing Area for Embankment - The following shall govern the preparation of fill area:

(&) Where embankments are to be made in areas containing trees, stumps, brush, shrubs,
and other vegetation, the ground shall be prepared as described in Division 2 - Clearing and
Grubbing. Embankments shall not be started in such areas until the site has been inspected and
approved by the Engineer.

(b) Where embankments are to be constructed on existing slopes steeper than 1 vertical to
6 horizontal, steps with a horizontal dimension of not less than 3 feet shall be formed in the slope
before any of the embankment is placed.

(c) Where existing roadways are to be covered with less than 1 foot of fill, the surface
shall be scarified and compacted to the same density as adjacent areas.
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4.03.03

4.03.04

4.03.05

4.04

(d) Prior to the placing of the embankment, all existing sod and/or topsoil to a depth of 6
inches is to be removed from the area lying within a 1 on 1 projection extending down from the top
of the slope.

Constructing Embankments - Embankments shall be constructed of MDOT Class Il or
Class Il material as shown on the Drawings or specified in the Bid Form. Excavated sound earth
materials may only be used for the embankment if specifically shown on the Drawings, specified in
the Bid Form, or approved by the Engineer. Sound earth shall be any natural or other approved
material which can be compacted to the required density, contains no organic materials, and shall
have a maximum unit weight of at least 110 pounds per cubic foot.

Stones over three inches in diameter shall not be placed within 12 inches of the subgrade
under the area of the pavement or curb or gutter.

Frozen lumps shall not be placed within the limits of assumed 1 to 1 slopes, spreading
outward from the right-of-way line. During periods of continuous freezing weather when
construction of the embankment in layers would result in deposits of frozen materials throughout
the embankment, construction shall be postponed or modified as required by the Engineer.

Materials for embankments shall be placed in layers and uniformly compacted to 95% of
the maximum unit weight using the modified Proctor T-180.

The Grading of Previously Excavated Streets - When a street or alley which is to be
improved has been previously excavated to within 12 inches of the proposed grade as shown on the
Drawings, it shall be graded to the proposed grades.

The work shall consist of shaping the surface to conform to the required cross section as
shown on the Drawings, including driveways and intersections. The work shall also include the
disposing of excess material or the supplying of additional material if necessary.

Pre-Grading of Plats or Other Developments within the City of Grand Rapids - Prior to the
initiation of any plat pregrading work not under contract to the City of Grand Rapids, the
Consulting Engineer will be required to submit to the Office of the City Engineer for review and
approval, the grading Drawings, specifications regarding "cut" and "fill" in public rights-of-way,
and method of construction of the same. Upon completion of the pre-grading work and prior to the
initiation of the construction of utility and improvement work in public rights-of-way, the
Consulting Engineer will be required to submit test results indicating the compliance with the work
as noted above and state in writing under the signature of a Registered Professional Engineer that
the work was done in such a manner that it is suitable for roadway construction and installation of
various underground utilities, and that the private lots have been graded in accordance with the
previously approved grading Drawings.

Subgrade Undercutting:

Should there be areas in the subgrade where the earth is unsuitable for a foundation for
pavement, those areas shall be excavated to a depth determined by the Engineer, and backfilled
with MDOT granular material Class Il, unless otherwise required by the Engineer. The surplus
earth shall be disposed of by the Contractor.
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4.05

4.06

4.07

4.08

4.08.01

4.08.02

4.08.03

The backfill shall test at 95% of the maximum unit weight using the modified Proctor T-
180.

Salvageable Material:

The Engineer reserves the right to require the Contractor to haul any surplus earth for
filling any low street, alley, or sidewalk space to an established grade, provided that the location is
not more than 2000 feet from the limits of the project. This shall be considered included in the
price bid for excavation or grading.

Placing Topsoil:

The topsoil shall be spread on the prepared surface to uniform depth as shown on the
Drawings or as approved by the Engineer. After spreading, any large clods and hard lumps shall be
satisfactorily broken, and all stones and rocks over one inch in diameter, all roots and other foreign
matter shall be raked up and disposed of by the Contractor. The finished surface of the topsoil shall
conform to the lines, grades and cross sections shown on the Drawings or established by the
Engineer.

Rock Excavation:

Rock excavation, where required, shall be done as specified in Division 17.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material for performing the work complete.

Pay Item Pay Unit
Grading lin ft
Earth Excavation cuyd
Embankment (C.1.P.) cu yd
Sand Embankment (C.1.P.) cu yd
Subgrade Undercutting cu yd
Topsoil Placing Only cu yd
Topsoil Furnishing and Placing Only cu yd

Earth excavation shall be measured in cubic yards of volume in its original position,
computed by the method of average end areas. It shall include the quantities measured for the
necessary removal of topsoil and sod (based on a 6" depth) in the embankment areas.

The contract unit price per cubic yard for "Earth Excavation™ shall be payment in full for
excavation, disposal of material, and disposal of existing bituminous pavement and for excavating
and stockpiling salvageable topsoil and all work related thereto.

Embankment whether paid for as "Embankment" or "Sand Embankment™ will be measured

in cubic yards of volume in place. The volume will be computed by the method of average end
areas using cross sections taken off the original ground surface before the work is begun.
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4.08.05

4.08.06

4.08.07

The contract unit price per cubic yard for "Embankment” and "Sand Embankment" shall be
payment in full for this work including all work related thereto, regardless of whether the
embankment is hauled in or is salvaged from on-site excavation.

Subgrade Undercutting will be measured in cubic yards in its original position, and shall
include the removal and replacement of the undesirable materials with backfill.

The placing of topsoil will be measured in cubic yards of actual volume of topsoil in place.

The contract unit price for Topsoil, Furnishing and Placing, shall be payment in full for
loading, hauling and placing topsoil brought in from off-site.

The contract unit price per linear foot for "Grading,"” when such work is performed on

previously graded streets or alleys, shall be payment in full for furnishing all labor, equipment, and
material required to complete the work as specified.
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DIVISION 5

SUBGRADE
Description
Shaping the Subgrade

Maintenance of Subgrade
Measurement and Payment
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DIVISION 5
SUBGRADE

Description:

The subgrade is that portion of the road bed upon which the sub-base and surfacing
materials, including curb and gutter, sidewalks and topsoil, is to be placed.

Shaping the Subgrade:

After the installation of underground utilities has been completed, the subgrade for the
pavement and curb and gutter shall be scarified to a uniform depth below and for the full width of
the pavement and curb and gutter sufficient to eliminate all depressions and irregularities and to
permit uniform reshaping. If additional embankment as described in Division 4 is necessary to
bring the subgrade to the desired elevation, this must be done before scarifying. After scarifying,
the subgrade shall be shaped correctly to conform to the Drawings and be brought to a firm,
unyielding surface by rolling the entire area with an approved roller. Any portion of the subgrade
which is not accessible to a roller shall be compacted thoroughly with hand tampers weighing not
less than 50 pounds, the face of which shall not exceed 100 square inches, or approved mechanical
means.

All soft and yielding material which will not compact readily when rolled or tamped, shall
be removed and replaced with suitable material as specified in Division 4 under Subgrade
Undercutting or as approved by the Engineer, and compacted as above specified.

Maintenance of Subgrade:

The finished subgrade shall be maintained in a smooth and compacted condition until the
pavement has been deposited thereon.

Measurement and Payment:

The work specified in this Division shall be included in the price bid for grading,
excavation or embankment and no additional payment will be made therefor.
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DIVISION 6

SUB-BASE

Description:

This work shall consist of constructing a sub-base of sand material, constructed to the
specified depth below the pavement shown on the Drawings or required by the Engineer and
stabilized when necessary.

Materials:

The sand used for sub-base shall be Granular Material Class Il as specified in the current
Michigan Department of Transportation Standard Specifications for Construction.

Construction Methods:

The subgrade for the sub-base shall be constructed and shaped to the required cross-section
shown on the Drawings for the bottom of the sub-base. The surface of this area shall be accurately
trimmed to within 1/10th foot above or below the bottom of the sub-base. The sub-base material
shall be evenly spread and thoroughly compacted in layers as specified for Embankments in
Division 4. The exact locations where sub-base is to be required may be determined by the
Engineer after grading operations are in progress and will depend upon the characteristics of the
soil encountered.

The sub-base shall test at 95% of the maximum unit weight using the modified Proctor T-
180.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material for performing the work complete.

Pay Item Pay Unit
Sand Sub-base (CIP) cuyd

Sub-base (CIP) will be measured by volume in cubic yards of the material in place,
computed by the method of average end areas.
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7.01

7.02

7.02.01

7.02.02

7.02.03

7.02.04

7.02.05

7.02.06

7.02.07

7.02.07(a)

7.02.07(b)

7.02.07(c)

DIVISION 7
CONCRETE, GROUT, MORTAR, AND FLOWABLE FILL

Description:

Concrete, grout, mortar, and flowable fill shall consist of mixtures of Air-Entraining
Portland Cement, fine aggregate, coarse aggregate and water combined in the proportions specified
for the various grades of concrete and other products.

Materials:
Portland Cement - Portland Cement when permitted by the Engineer shall conform to the

requirements for Type | of the current Specifications for Portland Cement, A.S.T.M. Designation:
C-150.

High-Early-Strength Portland Cement, when required, shall conform to the requirements
for Type 11 of the current Specifications for Portland Cement, A.S.T.M. Designation: C-150.

Air-Entraining Portland Cement, shall conform to the requirements for Type I-A of the
current Specifications for Air-Entraining Portland Cement, A.S.T.M. Designation: C-150.

High-Early-Strength Air-Entraining Portland Cement, shall conform to the requirements of
the current Specifications for Type IlI-A for Air-Entraining Portland Cement, A.S.T.M.
Designation: C-150.

Fine Aggregate - Fine Aggregate shall conform to the requirements for "Natural Sand
2NS," of the current Michigan Department of Transportation Standard Specifications for
Construction.

Coarse Aggregate - Coarse Aggregate shall conform to the requirements for "Coarse
Aggregate 6AA, 6A, 17A" of the current Michigan Department of Transportation Standard
Specifications for Construction. The particular coarse aggregate to be used shall be 6A for
reinforced concrete structures; concrete curb and gutter, gutter, or roll curb and gutter; concrete
sidewalks, sidewalk ramps, driveways, and approaches, and alley pavement and approaches; or that
specified under other specific work items.

Admixtures - Admixture shall be from the MDOT's list of approved admixtures or used
with Engineer's acceptance.

Air -Entraining Admixtures - ASTM C260, certified by the manufacturer to be compatible
with other required admixtures.

Water-Reducing Admixtures - ASTM C494, Type A and containing not more than 0.1
percent chloride ions.

Water Reducing, Non-Chloride Accelerator Admixture - ASTM C494, Type E and
containing not more than 0.1 percent chloride ions.
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7.02.07(d)

7.02.07(e)

7.02.08

7.02.09

7.02.10

7.02.11

7.02.12

7.02.13

7.02.14

7.03

7.03.01

Water-Reducing, Retarding Admixture - ASTM C494, Type D, and containing not more
than 0.1 percent chloride ions.

Concrete Accelerator - Water Reducing, Non-Chloride Accelerator Admixture ASTM
C494, Type E, containing not more than 0.1 percent chloride ions.

Water - The water to be used for mixing and curing the concrete shall be taken from the
City's water mains or other source approved by the Engineer.

Reinforcing Steel - Steel reinforcement shall be deformed bars conforming to the
"Specifications for Deformed and Plain Billet Steel Bars for Concrete Reinforcement™ (ASTM -
A615) and be Grade 60 bars.

Flowable Fill- Flowable fill concrete shall consist of a mix of Portland Cement, fly ash,
water and granular material Class Il of fine aggregate 2NS. Class Il material shall have 100%
passing a 1-inch sieve. It must have a minimum density of 130 pounds per cubic foot, a minimum
compressive strength of 50 psi, and a maximum compressive strength of 100 psi. Approximate
proportions are 50 Ibs. cement, 500 Ibs. fly ash, 2850 Ibs. granular material, and 50 gallons of
water.

Masonry Sand - Masonry sand for mortar shall conform to the requirements of “Masonry
Sand, 2MS" of the current Michigan Department of Transportation Standard Specifications for
Construction.

Mortar for brick or block masonry, for joints in precast units, for parging manholes and
catch basins when required, and as a mortar bed for castings, shall consist of one part Portland
Cement of Air Entraining Cement and two parts masonry sand, measured by volume. The mortar
shall attain a minimum 28-day compressive strength of 3,000 p.s.i.

Measured quantities of sand and cement shall be mixed dry in a clean tight box until a
mixture of uniform color is produced, after which water shall be added until the required
consistency is obtained. Mortar shall be mixed only in such quantities as needed for immediate use.
The retempering of mortar will not be permitted.

Expansion Joint Material - Expansion Joint Material shall be a non-extruding and resilient
type. This material shall be pre-molded and composed of fiber of cellular nature and asphalt,
ground cork or other approved materials. The expansion joint material shall conform to the
requirements of the current A.S.T.M. specification D-1751.

Grout - Grout shall be factory pre-mixed commercially available, non-shrink grout
mixtures, Master Builders "Set Grout™ or "Master Flow," Euclid Chemical Co. "Enco-NS," L and
M Construction Chemicals Co. "Crystex," U.S. Grout Corp. "Five Star Grout," or approved equal.

Production:

Furnishing, Storing and Handling of Aggregates - shall be performed in a manner which
will insure uniformity of grading at the time of batching. Fine and coarse aggregates, aggregates
from different sources, and separate sizes of coarse aggregates shall be placed in separate bins or
stock piles, such that they cannot become mixed before batching. The area on which stock piles are
to be placed shall be firm and reasonably level and shall be cleaned of all foreign materials.
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Mixing and Equipment:

(@) The Mixer shall meet the requirements as specified under Concrete Pavement as
specified in the current Michigan Department of Transportation Standard Specifications for
Construction. The mixing of each batch shall continue for a period not less than 1-1/2 minutes in
mixers of less capacity than 18 cubic feet, not less than 1-1/4 minutes in mixers of capacity of at
least 18 cubic feet and less than 38 cubic feet, and not less than one minute in mixers of capacity of
38 cubic feet and greater, capacity after the materials composing the batch are in the mixer. During
this time, the drum shall revolve at the rate of not less than fourteen nor more than twenty
revolutions per minute. The drum shall be entirely emptied after each batch before recharging.
The volume of mixed material in each batch shall not exceed the Associated General Contractors of
America rated capacity of the mixer, and as stamped on the mixer.

(b) Ready Mixed Concrete - Ready Mixed Concrete is concrete which has been mixed, and
transported in a freshly mixed state, ready for placement, to the site of the work.

The mixing of concrete in truck mixers enroute from the batching plant to the site of the
work will be permitted only for mixers equipped with an approved revolution counter which will
either record the number of revolutions of the mixer drum at mixing speeds and the number of
revolutions at agitating speeds, for each batch, or will record the revolutions of the mixer drum only
when the mixer is operating at mixing speeds. Truck mixers not so equipped shall mix the concrete
at the batching plant site. The mixing shall be done on a reasonably level area, sloping not more
than 2 percent in any direction.

The mixer drum shall be entirely emptied after each batch before recharging. Truck mixers
shall be operated in a manner that will assure discharge of water collected in the mixer drum
through washing operations. Concrete or mortar which has partially hardened shall not be
retempered or remixed. The mixer shall be cleaned thoroughly each time that it is out of operation
for more than 30 minutes.

The concrete shall be discharged within a period of one hour after the introduction of the
mixing water with the dry materials or within a period of 1-1/2 hours after the cement has been
placed in contact with the aggregates. The discharged concrete shall be within the specified limits
for consistency and air content and it shall not be segregated.

(c) Hand Mixing - Hand Mixing will be permitted only in case of a breakdown or other
emergency or for very small units, and then only upon written permission from the Engineer or his
representative. When so permitted, hand mixing shall be done on a water-tight wood or metal
surface of a suitable size. The cement and aggregate shall be mixed without the addition of water
until a mixture of uniform color is produced. Water shall then be added to produce the specified
consistency and the whole mass should not be turned less than six times.

(d) The Quantities of Concrete mixed shall be only as required for immediate use and any
which has developed initial set shall not be used. Any concrete or mortar which has partially
hardened shall not be retempered or remixed. The use of a fractional sack of cement will not be
permitted unless the fractional part is measured by weight. The mixer shall be cleaned thoroughly
each time when out of operation for more than 30 minutes.
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7.03.04

7.03.05

7.03.06

The Consistency of Concrete mixes shall be measured as described in the current
specifications for "Method of Slump Test for Consistency of Portland Cement Concrete™" of the
A.S.T.M., Designation C-143.

The quantity of water, or the slump required, shall not exceed the limits established in each
Division of the Standard Specifications for the grade of concrete specified.

The concrete shall at all times be of such consistency and workability that it can be puddled
readily into corners and angles of the forms and around joints, dowels, tie bars and reinforcement
without excessive spading, segregation or undue accumulation of water or laitance on the surface.
The Engineer shall vary the proportions as provided in order to produce this workability, and if the
aggregates have characteristics which require such changes in proportions to secure the specified
workability and consistency, so that the cement factor is increased above that required for the basic
proportions, no extra compensation for such increased cement factor will be allowed.

Air-Entrained Concrete shall be constituted so that the total entrained air content in the
concrete shall be 6.5% plus or minus 1.5% and shall be obtained and controlled by one of the
following methods:

(a) Air-Entraining Portland Cement - When air-entraining Portland Cement is used, and it
is found that the air content of the concrete is greater than the specified maximum, the Contractor
shall immediately quit its use and provide an air-entraining Portland Cement which will provide an
air content within the specified limits. The Contractor may blend the air-entraining Portland cement
with Portland cement, manufactured at the same mill, in a ratio which will reduce the air content to
a value within the specified limits. The ratio of the two kinds of cement in the blend shall be
approved by the Engineer.

When it is found that the air-entraining Portland Cement produces concrete having an air
content less than the specified minimum, the Contractor shall immediately discontinue its use and
provide an air-entraining Portland Cement, which will produce an air content within specified
limits; or in lieu thereof, the Contractor may add to each batch, a sufficient amount of air-
entraining agent (Neutralized Vinsol Resin, Darex AEA or approved equal) to bring air content
within the specified limits, as directed by the Engineer.

(b) High-Early-Strength Air-Entraining Portland Cement - When high-early-strength air-
entraining Portland Cement is used, the air content of the concrete shall be controlled in the same
manner as specified for air-entraining Portland Cement in paragraph (a) of this section.

(c) Portland Cement and Air-Entraining Agent - When the use of Portland Cement, or
high-early-strength Portland Cement is permitted, the air-entraining agent shall be Neutralized
Vinsol Resin, Darex AEA, or approved equal. These agents shall be used as directed in the current
Michigan Department of Transportation guidelines and subject to the approval of the Engineer.

Concrete Accelerator - Concrete Accelerator shall be used only when directed by the
Engineer and shall be considered incidental to the concrete.

Water-Reducing Admixture and Water-Reducing Retarding Admixtures - The Contractor
may use water-reducing admixtures and water-reducing retarding admixtures unless otherwise
specified. Said admixtures shall conform to the requirements for Type A admixture and Type D
admixture, respectively, as specified in ASTM C-494, except that neither Type A or Type D
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7.04

7.04.01

7.04.02

7.04.03

7.04.04

7.05

7.05.01

admixtures shall contain calcium chloride unless otherwise specified. The admixture used shall be
as approved by the Engineer. When the Contractor chooses to use an admixture, the amount used
shall be based on the manufacturer's recommendation for maximum and minimum quantities.
Concrete mixtures containing an admixture shall meet the same requirements for entrained air,
minimum strength, maximum water/cement ratio, minimum cement content, and maximum slump
as required for the respective grade of concrete without an admixture.

Protection and Curing:

Cold Weather Protection - When existing temperature conditions will produce concrete of
less than 50°F, without heating materials, protection from freezing shall be accomplished as
specified in the current Michigan Department of Transportation Standard Specifications for
Construction. No concrete shall be placed unless the temperature of the air in the shade and away
from artificial heat is at least 25°F and rising, unless specifically approved. The Contractor shall be
responsible for the concrete placed during cold weather and any concrete injured by frost action
shall be removed and replaced at the Contractor's expense.

Hot Weather Limitations - Casting of concrete during hot weather shall be limited by the
temperature of the concrete at the time of placing. Concrete shall not be cast when the temperature
of the concrete is above 90°F.

Rain - Newly laid concrete threatened with damage by rain shall be covered with burlap,
cotton fabric, curing paper, polyethylene sheets or by other suitable means.

Curing - Exposed surfaces of concrete shall be covered with burlap or cotton fabric
immediately after the forms are removed and shall be kept continuously wet for four days except as
provided below. During this period, only such areas as are in the process of being finished may be
uncovered. Footings may be cured by flooding, when permitted. Membrane curing compound may
be used according to the current Michigan Department of Transportation Standard Specifications
for Construction.

Curing periods specified above apply only when concrete is placed at a temperature of
approximately 70°F. For lower temperatures, increase minimum curing periods to seven days.

Design:

Classification and Proportioning of concrete shall be on the basis of strength requirements.
The proportions of fine and coarse aggregates shall be the quantities of these materials which, with
the specified quantity of mixing water and cement, will produce a plastic and workable concrete
free from stone pockets, honeycombing, or segregation.

There will be two grades of concrete, designated as AA and A. The following table shows,
for each grade of concrete, the approximate proportions of cement, fine and coarse aggregate, the
minimum compressive strength in pounds per square inch, and the minimum number of sacks of
cement per cubic yard of concrete:
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7.05.02

7.05.03

7.05.04

7.05.05

MINIMUM ESTIMATED
APPROXIMATE | COMPREHENSIVE | COMPREHENSIVE MINIMUM
GRADE | PROPORTIONS STRENGTH STRENGTH Lbs./Sq. CEMENT
BY VOLUME Lbs/Sq. Inch Inch Sacks/Cu. Yd.
28 Days 7 Days Of Concrete
AA 1:1.9:3.0 4000 2500 6.5
A 1:2.1:3.4 3500 2120 6.0

The Proportioning of Aggregates and Cement shall be by weight except on those projects
where volume methods is specifically permitted by the Engineer. In both methods, water shall be
measured in a container which will discharge the correct amount within a maximum variation of
2%. The container shall be so constructed and calibrated so that the amount of water may be
observed and controlled at all times. Other accurate means may be employed if approved by the
Engineer. If Ready Mixed Concrete is used, the quantities shall be shown on the delivery tickets
for each batch.

(a) By Weight - When the aggregates are proportioned by weight, the proportions shall be
computed by the Engineer according to the current Michigan Department of Transportation
Standard Specifications for the construction of "Mortar VVoids" theory of design.

(b) By Volume - When aggregates are proportioned by volume, the unit of measure shall
be the cubic foot. The standard sack of cement containing 94 pounds, net weight, will be taken as
the unit measure of cement and will be considered as having a volume of one cubic foot.

The volume of each aggregate to be used in the batch will be determined by the Engineer
by converting to volume the predetermined weights of dry loose materials required for the batch.
Aggregates shall be accurately measured in suitable carts, boxes, or bins. Shovel methods of
measuring will not be permitted.

Testing of Concrete - During the progress of the work, standard 6-inch cylinders for
compression tests of the concrete shall be prepared from each pour of walls, footings, floors,
sidewalks, curb and gutter, and any other concrete work as determined by the Engineer. Concrete
for test specimens and assistance for making them on the project will be furnished by the
Contractor. The furnishing of molds, the actual making of the test cylinders, and all testing will be
performed by the City.

The sample shall be tested in accordance with the specification of the American Society for
Testing Materials, Serial Designation C-31 or the current Michigan Department of Transportation
Standard Specifications for Construction. If the average results from test specimens cured at an
average temperature of 70°F are below the 28-day required compressive strength, it will be
sufficient reason for rejecting for further use the materials entering into the concrete.

High-Early-Strength Concrete, when called for on the Drawings or in the specifications, or
directed by the Engineer, shall be Grade 35 HE as specified in the current Michigan Department of
Transportation Standard Specifications for Construction.

"Quick Set" Pavement Patching Concrete - Concrete base for restoration over utility
trenches (or any other place called for) in concrete base pavement, if so specified or directed by the
Engineer be of the "Quick Set" type and shall conform to Type P-FS as set forth in the current




7.06

Michigan Department of Transportation Standard Specifications for Construction. In general, said
"Quick Set" concrete shall consist of not less than nine sacks of cement per cubic yard of concrete.
Aggregate shall be Michigan Department of Transportation 6A. Maximum slump shall be three
inches.

The need or requirement for using a concrete accelerator shall be decided by the Engineer. When
required, the amount of concrete accelerator shall be as recommended by the Admixture
Manufacturer for the expected quantity and the ambient temperature of the placed concrete.

Said "Quick Set" concrete shall develop a 48 hour compressive strength of not less than 3200 p.s.i.

Measurement and Payment:

Concrete will be measured as provided under the section covering the structure where it is
used, in the units indicated on the Bid Form. "Concrete" will be paid for as provided under the
section covering the structure where it is used.

The completed Work as measured for High Early Strength Concrete shall be paid for at the
unit price for the following Contract items (pay item). The price shall be payment in full for
furnishing all labor, equipment, and materials, and performing the Work complete.

Pay Item Pay Unit
Cement ton

The additional cement for Grade 35 HE concrete, over the amount normally used, will be
measured in tons of cement for the work to be constructed with High Early Strength Concrete.
Extra cement used by the Contractor at his/her option will be paid for by the Contractor.
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8.01

8.02

8.02.01

8.02.02

8.03

8.03.01

DIVISION 8

REINFORCED CONCRETE STRUCTURES

Description:

This work shall consist of construction of all reinforced concrete structures, both above and
below ground and all items directly related to the proper functioning of the completed concrete
work, including foundation excavation, forming steel reinforcement, waterproofing, backfill and
related items. See also Division 7, Concrete, for related specifications.

Materials:

Concrete - Concrete for all work in this division shall be Grade A, air-entrained concrete as
specified in Division 7 unless otherwise specified.

Form Material - All face form lumber for exposed surfaces shall be either dressed tongue
and groove, dressed shiplap, or square edged lumber sized uniformly. Face form lumber shall be of
uniform width and thickness, and shall be sound and free from loose or rotten knots, knot holes,
check splits, or wane showing on the surface in contact with concrete.

For exposed surfaces, to be left unfinished, dressed tongue and groove or shiplap lumber
not less than 3/4-inch actual thickness and not more than eight inches in width shall be used.

Instead of face form lumber, the Contractor may use plywood for structural boarding. It
shall be at least 5 ply, not less than 3/4-inch in thickness, and in computing stud spacing it will be
considered as 1-inch lumber.

The Contractor shall not use defective face form lumber which may produce work inferior
to that resulting from new material.

Metal forms shall be of such thickness and so constructed that the forms will remain true to
shape. All bolt and rivet heads occurring in the inside face of the forms shall be countersunk. Use
of the metal form shall result in a plane smooth surface of the desired contour.

Construction Methods:

Foundation Excavation - Foundation Excavation shall be made of sufficient size to permit
construction of the foundation units and to provide for adequate drainage. Excavated material
suitable for the purpose of backfilling shall be stored and used later.

Special care shall be taken not to disturb the bottom of the excavation. The elevations for
the bottom of footings shall be subject to such changes as are necessary to insure a satisfactory
foundation. The final removal of the foundation material to grade shall not be made until just
before the foundation is placed. All unsound material underlying proposed structures shall be
removed and replaced with bank run gravel or coarse aggregate, in layers not exceeding 6-inches in
depth, and each layer shall be thoroughly compacted by tamping or by vibrating. The thickness of
each layer of backfill may be increased to more than 6 inches, provided the full depth of each layer
of backfill is compacted to not less than 95% of maximum weight.
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Concrete shall not be placed until the depth of excavation has been checked, and the
suitability of foundation material has been approved by the Engineer.

Where soil conditions allow and when approved by the Engineer, the footing forms may be
omitted. Footing excavation may be trimmed to the exact size of the footing. In this case, guide
forms to establish the grade for the top of the footing will be required.

Forms. - All forms shall be of wood or metal and shall be built mortar-tight of sound
material sufficiently strong and rigid to prevent distortion during the placing and curing of concrete.

(a) Form Design - Design, erect, support, brace and maintain form work to support vertical
and lateral, static, and dynamic loads that might be applied until such loads can be supported by
concrete structure.

Design form work to be readily removable without impact, shock or damage to cast-in-
place concrete surfaces and adjacent materials.

Provide top forms for inclined surfaces where the slope is too steep to place concrete with
bottom forms only.

Provide for openings, offsets, linkages, keyways, recesses, moldings, rustications, reglets,
chamfers, blocking, screeds, bulkheads, anchorages and inserts, and other features required in work.

(b) Form Construction - Forms shall be constructed and maintained to prevent warping and
the opening of joints due to shrinkage of the lumber. Forms shall be secured to studs or uprights
with true horizontal joints.

Forms shall be built true to the lines designated and shall be so maintained until the
concrete has sufficiently hardened to allow their removal.

Form work shall be built to be readily removable, without impact, shock or damage to cast-
in-place concrete surfaces and adjacent materials. Forms shall be fabricated for ready removal
without hammering or prying against concrete surfaces.

Crush plates or wrecking plates shall be provided where stripping may damage cast
concrete surfaces.

Kerf wood inserts for forming keyways, reglets, recesses, and the like, to prevent swelling
and for easy removal.

Forms shall be securely braced to prevent movement while placing concrete.

Clamps, pins or other connecting devices shall be designed to hold the forms rigidly
together and to allow removal without injury to the concrete.

Form work shall be constructed so that concrete members and structures are of correct size,
shape, alignment, elevation and position. Forms shall be constructed to size, shape, line and
dimensions shown, to obtain accurate alignment, location, grades, level and plumb work in finished
structures. The maximum deflection of form facing material between supports, and the maximum
deflection of form supports such as studs and wales, shall not exceed 1/4-inch per 10 feet of span.
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All face form lumber on upright studs shall be secured to the studs or uprights with true horizontal
joints.

Temporary openings shall be provided at the base of wall and column forms and other
interior area of form work where it is inaccessible for cleanout, for inspection before concrete
placement, and for placement of concrete. Temporary openings shall be located on forms at
inconspicuous locations.

Forms and bracing shall be retightened after concrete placement as required to
eliminate mortar leaks and maintain proper alignment.

Selected materials shall be used to obtain required finishes. Joints shall be solidly
butted and provided with back-ups at joints to prevent leakage of cement paste.

Unless otherwise provided on the Drawings or by authorization, all buried corners
shall be finished square without moldings. All exposed corners and edges shall be chamfered 3/4-
inch minimums, using wood, metal, PVC or rubber chamfer strips fabricated to produce uniform
smooth lines and tight edge joints.

Coordinate the installation of joint materials, perimeter insulation, and vapor retarders with
placement of forms and reinforcing steel.

(c) Use of Forms -

Special care shall be exercised to keep metal forms free from ruts, grease, or other foreign
materials such as will tend to discolor the concrete.

Cleaning and Tightening - Forms and adjacent surfaces to receive concrete shall be
thoroughly cleaned. Remove chips, wood, sawdust, dirt or other debris just before concrete is
placed.

Metal forms which do not present a smooth surface or line up properly shall not be used.

Oiling - The inside of all forms for exposed concrete surfaces shall be oiled with a light,
clear, paraffin-base oil which will not discolor or otherwise injuriously affect the concrete surface.
Oiling shall be done after all necessary planning is completed.

(d) Coordination Issues- Openings in the concrete form work shall be provided when
necessary to accommodate work of other trades. Size and location of openings, recesses and
chases shall be determined from trades providing such items. Items built into forms shall be
accurately placed and securely supported.

Placing of Steel Reinforcement - Materials for steel reinforcement shall be as specified in
Division 7. Steel reinforcement shall be accurately placed in the position shown on the Details or
Drawings. If not shown, steel reinforcement shall be placed in accordance with the current
Standards of the American Concrete Institute.

Bars shall be placed with a variation between adjacent bars of not more than one-sixth of
the spacing shown on the Drawings, and the clear distance from the surface of the concrete to the
reinforcement shall not vary by more than one-fourth of the dimensions.
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8.03.04

8.03.05

Bars shall be tied at all intersections except where spacing is less than one foot in each
direction when alternate intersections shall be tied. Supports for reinforcement which are to remain
in the work shall be precast concrete blocks of approved shape and dimensions.

Steel reinforcement shall be accurately secured against displacement by standard chairs,
bolsters, spacers, and the like, supplemented by such additional supporting and spacing devices as
may be required. Metal chairs for use in flat slabs when permitted by the Engineer shall be of
sufficient strength to satisfactorily support the reinforcing.

When placed in final position, reinforcement shall be free from dirt, rust, mill scale, paint,
oil or other foreign material. When there is a delay in depositing concrete, reinforcement shall be
reinspected and corrected as to position and cleaning where necessary. Projecting reinforcement
from prior concrete pours shall be cleaned of adhering mortar and loose rust before being
incorporated in the new concrete pour.

Building in Work - All necessary ties, anchors, bolts, inserts, manholes and steps and other
work shall be accurately set and securely held in concrete work according to details shown on the
Drawings or standard practice.

Suitable sleeves shall be set in concrete for all small piping of every kind and for all large
piping where shown on the Drawings where such piping passes through concrete work. Such
sleeves shall be set with due regard to their position in the final surface finish. Proper allowance
shall be made in concrete work, where necessary, for other installed work.

Placing Concrete - Concrete shall be placed in any unit of the structure only after the forms,
bracing and preparations for casting have been approved. At the time concrete is placed, the forms
shall be clean and all sawdust, chips and other debris shall have been removed from the interior of
the forms. Struts, stays, and braces, serving temporarily to hold the forms in correct shape and
alignment, pending the placing of concrete at their location, shall be removed when the concrete
placing has reached an elevation rendering their service unnecessary.

The concrete shall be promptly placed with a minimum of handling to avoid segregation of
the materials. Each pour shall be completed in a continuous operation with no interruption in
excess of 45 minutes between the placing of contiguous adjacent portions of concrete. Each layer
shall be placed and compacted before the preceding layer has taken an initial set.

Concrete during and immediately after depositing shall be compacted thoroughly by means
of suitable tools. For thin walls or inaccessible portions of the forms where rodding or forking is
impracticable, the concrete shall be assisted into place by tapping or hammering the forms opposite
the freshly deposited concrete, and the concrete shall be worked thoroughly around the
reinforcement, around embedded fixtures, and into the corners of the forms. Internal vibrators may
be used.

To obtain clean and firm bearing surfaces, all water and softened material shall be
removed from excavations immediately before concrete is deposited. Concrete shall not be
deposited in water, nor shall water be allowed to rise over the concrete until the concrete has
hardened sufficiently to prevent injury thereto. Any flow of water into the excavation shall be
diverted through proper side-drains to a sump, or shall be removed by other approved methods
which will avoid washing the freshly deposited concrete. Water vent pipes and drains shall be
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filled by grouting or other means approved by the Engineer after the concrete has thoroughly
hardened.

The concrete shall be deposited in the forms in horizontal layers not more than 12 inches
thick unless otherwise specified by the Engineer and to as near final position as possible. When
placing operations would involve dropping the concrete more than 5 feet, it shall be deposited
through sheet metal or other approved pipes made in sections not to exceed 4 feet in length. The
use of long troughs, chutes or pipes for conveying concrete from the mixing plant to the forms will
not be permitted. Short troughs, chutes or pipes used as aids in placing concrete shall be arranged
and used in such a manner that the concrete ingredients do not become separated. Where steep
slopes are required, troughs and chutes shall be equipped with baffle boards or shall be arranged in
short lengths that reverse the direction of movement. Troughs and chutes shall be of metal or shall
be lined with metal and shall extend as nearly as possible to the point of deposit. When the
discharge must be intermittent, provide a hopper or other device for regulating the discharge shall
be provided.

Before depositing concrete on or against concrete which has set, the forms shall be
retightened and the surface of the hardened concrete shall be roughened as required by the Engineer
and thoroughly cleaned of foreign matter and laitance. The new concrete placed in contact with
hardened or partly hardened concrete shall contain an excess of mortar to insure bond. To insure
this excess mortar at the juncture of the hardened and the newly deposited concrete, the cleaned and
saturated surfaces of the hardened concrete, including horizontal, vertical and inclined surfaces,
shall first be slushed with a coating of neat cement grout or of mortar against which the new
concrete shall be placed at once before the grout or mortar has attained its initial set.

The placing of concrete shall be so regulated that the pressures caused by wet concrete
shall not exceed those used in the design of the forms. The consistency of the concrete shall be as
in Paragraph 7.03.03. The slump shall not be less than 3 inches and not more than 4 inches unless
otherwise approved by the Engineer.

Such spading as is necessary to insure smooth surfaces and dense concrete shall be done
along form surfaces and in corners. After the initial set of the concrete, the forms shall not be
jarred. All forms above concrete being placed, and all placing equipment, shall be kept clean and
free from coatings of hardened concrete. Water used for flushing the placing equipment shall be
discharged clear of the concrete and forms.

Construction Joints - In general, necessary construction joints are shown on the Drawings,
and modifications of locations shall be subject to the approval of the Engineer.

Construction joints when called for on the Drawings between footings and walls and/or in
walls below grade shall be provided with a polyvinyl chloride thermoplastic type water stop as
approved by the Engineer. All water stops shall be continuous with ends lapped or spliced to make
the joint watertight, and plates shall be adequately supported in accurate position and in a manner
that does not interfere with the reinforcing steel. Water stops shall be placed at junctions of walls
with floor slab and/or as shown on the Drawings.

The contact surface of concrete already in place, and the faces of all joints shall be

thoroughly wetted before placing new concrete. The face edges of all joints shall be carefully
finished true to line and elevation.
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8.03.08

8.04

8.05

Patching and Finishing Concrete - Immediately following the removal of forms, all fins and
other irregular projections shall be removed from exposed surfaces. On all surfaces, the cavities
produced by form ties and other holes, broken corners and edges and similar defects shall be
thoroughly cleaned. After being saturated with water for not less than one hour, surfaces shall be
carefully pointed and trued with a mortar of cement and fine aggregate of the same proportions as
the concrete being finished. Mortar used in pointing shall be not more than one hour old.

If, in the judgment of the Engineer, any defects present in the concrete are of such a nature
as to warrant condemnation, such portion of the pour may be ordered replaced in its entirety and the
Contractor shall promptly replace the same.

Where not specifically designated, the top surface of the concrete slabs shall be struck off
at the elevations shown on the Drawings and given a smooth wood float finish. Where floors
contain active drains, they shall slope uniformly to the floor drain.

Waterproofing - The materials and methods for waterproofing will be done according to the
current Michigan Department of Transportation Standard Specifications for Construction Division
5, Waterproofing, where called for on the Drawings, specifications or otherwise authorized.

Backfill:

Backfill against structures shall be Granular Material Class Il, in accordance with the
current Michigan Department of Transportation Standard Specifications for Construction, unless
otherwise approved by the Engineer. Backfill shall not be placed against any portion of the
structure until the structure has been approved by the Engineer for backfilling. The backfill shall
be carried up to the surface of the adjacent ground or to the elevation for the proposed earth grade,
and its surface shall be neatly graded.

Measurement and Payment:

The completed Work as measured for reinforced concrete structures will be paid for on the
basis of the contract unit prices for the bid items identified in the Bid Form. The price shall be
payment in full for furnishing all labor, equipment, materials, including excavation, backfill, steel
reinforcement forming, concrete, waterproofing, restoration, and performing the Work complete
unless otherwise provided in the Specifications or in the Bid Form.
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CONCRETE CURB, CURB AND GUTTER, OR GUTTER

9.01 Description
9.02 Materials

9.02.01 Concrete

9.03  Construction Methods

9.03.01 Subgrade

9.03.02 Subbase

9.03.03 Consistency

9.03.04 Forms

9.03.05 Placing and Finishing Concrete
9.03.06 Placing Steel Reinforcement
9.03.07 Joints

9.03.08 Backfilling

9.03.09 Positive Drainage

9.04 Measurement and Payment

9-1



9.01

9.02
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9.03.01

9.03.02

9.03.03

9.03.04

DIVISION 9

CONCRETE CURB, CURB AND GUTTER, OR GUTTER

Description:

The work shall consist of constructing curb, gutter, combination curb and gutter, roll curb
and gutter, radius driveway returns and radius alley returns of Grade A Concrete, with or without
steel reinforcement, as provided, on the prepared subgrade. See also Division 7 for related
specifications.

The construction of concrete curb, gutter, combination curb and gutter, roll curb and gutter,
driveway returns or alley returns, shall precede the construction of non-rigid types of pavement or
base course, but may either follow or precede, whichever is the more feasible, the construction of
concrete pavement or concrete base course.

Materials:

Concrete - Concrete for all work in this Division shall be Grade A, air-entrained concrete as
specified in Division 7, unless otherwise specified.

Construction Methods:

Subgrade - The subgrade shall be formed by trenching or filling to the required elevation
for bottom of concrete or to the bottom of the subbase, if a subbase is specified. The subgrade shall
be thoroughly tamped or otherwise compacted.

Subbase - Subbase for curbs, gutter, etc., shall consist of Granular Material Class Il and/or
aggregate base as specified in the current Michigan Department of Transportation Standard
Specifications for Construction, placed under the structure, to the thickness shown on Standard
Detail P-1, or the Drawings, and as specified in Division 6. For work performed under sidewalk
repair contracts at individual locations of approximately 30 lineal feet in length, sub-base is not
required.

Consistency - The Consistency of the concrete shall be as specified in Division 7. The
slump shall not be less than 3 in. and not more than 4 in. unless otherwise specified by the
Engineer, except for curb or curb and gutter placed with a machine where the slump shall be as
required by the Contractor to allow for adequate finishing while preventing any deflection as the
machine proceeds.

Forms - The Forms shall be metal, straight and free from distortion, and of sufficient
strength to resist springing during the process of depositing and finishing the concrete. Wood
forms or flexible steel forms shall be used on circular curb and on special sections and shall be
subject to the approval of the Engineer. Circular curb shall be defined as any curved section of
curb or curb and gutter constructed on a radius of 200 ft. or less. They shall be of an approved
section with a flat surface on top. The forms shall be of the full depth of the structure and shall be
well built, substantial and unyielding. They shall be securely staked, braced, and tied to the
required line and grade and sufficiently tight to prevent leakage of mortar. The inside surface of
the forms shall be oiled with a light, clear paraffin-base oil which will not discolor or otherwise
injuriously affect the concrete. Curb machines may be used at the Contractor's discretion.
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9.03.05

9.03.06

9.03.07

Placing and Finishing Concrete - No Concrete shall be placed until the subgrade and forms
have been approved by the Engineer. The subgrade shall be thoroughly wetted and the concrete
deposited to the proper depth. The concrete shall be spaded sufficiently to eliminate all voids and
tamped to bring the mortar to the surface, after which it shall be floated smooth and even by means
of a magnesium or wooden float.

The edge of the gutter and the back top edge of the curb shall be rounded with an approved
finishing tool having a radius of 1/4 in. All transverse joints shall be finished with a double edging
tool having a 1/4 in. radius on each side. The face of the curb, at the top and bottom, shall be
rounded with approved finishing tools having the radii shown on the Drawings.

The exposed surfaces of the curb, gutter, combination curb and gutter, and roll curb and
gutter, roll and curb gutter and driveway returns shall be finished smooth and even by means of a
moistened steel trowel and shall not vary more than 1/8 in. in 10 ft. from the established grade.
After smoothing the surfaces with a steel trowel, the surfaces shall be brushed lightly with a fine
brush to remove tool marks. Neat cement shall not be used as a drier to facilitate the finishing of
surfaces.

After the forms are removed, honeycomb and minor defects shall be filled with mortar
composed of one part Portland Cement, and two parts of fine aggregate, applies with a wooden
float.

Placing Steel Reinforcement - Materials for steel reinforcement shall be as specified in
Division 7. When Steel Reinforcement or tie bars are called for on the Drawings, the bars shall be
properly spaced and held in the correct position during the placing of concrete by the use of bar
chairs or other approved devices.

Joints - Joints shall be constructed to provide for expansion and contraction of the concrete
as follows:

(a) General - Joints shall be constructed perpendicular to the surfaces of the structure and
shall not vary more than 1/4 in. from this position. The concrete at the faces of all joints shall be
thoroughly spaded and compacted or vibrated to ensure satisfactory consolidation, and the surface
shall be finished smooth and true to grade.

(b) Plane of Weakness Joints - Plane of Weakness Joints shall be placed throughout the
structure at intervals of approximately 10 ft. The unit length divisions shall be produced by use of
division templates extending the full depth of the concrete, or by placing joints in the concrete,
after troweling to a depth of not less than 1/4 the thickness of the section. These joints shall not be
less than 1/8 in. nor more than 1/4 in. in width, and shall be finished smooth and substantially true
to line.

(c) Expansion Joints - Expansion Joints, 1/2 in. thick, extending to the full depth of the
curb, shall be placed at all street returns, at intervals of no greater than 100 ft., and elsewhere as
shown on the Drawings.

Expansion joint filler shall extend to the full depth of the joint, and the top shall be
recessed slightly below the finished surface of the structure.
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9.03.08

9.03.09

9.04

Backfilling - Backfilling shall be performed after the concrete has set sufficiently and the
forms have been removed. The spaces on both sides of the curb, gutter, combination curb and
gutter, roll curb and gutter, and driveway returns shall be backfilled to the required elevation with
MDOT Class Il material, which shall be properly compacted and trimmed to the cross section
shown on the Drawings.

Positive Drainage - The Engineer will set line and grade for the curb and gutter. However,
it shall be the responsibility of the Contractor to insure that positive drainage (no "Bird Baths") is
achieved. In the event that the curb and gutter as constructed does not have positive drainage
("Bird Baths" are evident) the Contractor shall, at his/her own expense, remove and replace
sufficient curb and gutter so as to insure that positive drainage is achieved.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material, for furnishing and placing sand and aggregate sub-
base, and for any necessary grading, excavation and backfill when not paid for separately, and for
performing the work complete. The price shall include pavement and parkway restoration when
indicated in the Pay Item.

Pay Item Pay Unit
Combined curb and gutter ( " pan), per Detail P-5 lin ft
Curb, per Detail P-5 lin ft
Curb with separate gutter ( " pan), per detail P-5 lin ft
Roll curb and gutter, per Detail P-5 lin ft
Combined curb and gutter per Detail P-5, including radius driveway lin ft
return per Detail P-2
Combined curb and gutter per Detail P-5, including radius alley return lin ft
per Detail P-2A
Combined curb and gutter ( " pan), per Detail P-5, including lin ft
pavement and parkway restoration
Curb, per Detail P-5, including pavement and parkway restoration lin ft
Curb with separate gutter ( " pan), per Detail P-5, including lin ft

pavement and parkway restoration
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9.04.01

9.04.02

9.04.03

Pay Item Pay Unit

Roll curb and gutter, per Detail P-5, including pavement and parkway lin ft
restoration

Combined curb and gutter per Detail P-5, including radius drive return lin ft
per Detail P-2, including pavement and parkway restoration

Combined curb and gutter per Detail P-5, including radius alley return, lin ft
per Detail P-2A

Concrete curb, gutter, or combined curb and gutter and roll curb and gutter will be
measured in place by length in lineal feet, along the base of the curb face, or along the flow line of
the gutter, with no deductions in length for catch basins, inlet castings, dub-down sidewalk ramps,
dub-down drive approaches, or dub-down alley approaches as shown on the applicable Standard
Details. Circular curb shall not be measured separately.

Concrete radius driveway returns as per Detail P-2 shall include the drive return to a line
four (4) feet behind the face of the curb and will be measured in lineal feet along the flow line of
the gutter from tangent point to tangent point. Any concrete necessary beyond the back of the
return shall be placed under a separate item entitled "Concrete Driveway and Approach™ and shall
be measured in square feet.

Concrete radius alley returns as per Detail P-2A shall include the alley return to a line
seven (7) feet behind the face of the curb and will be measured in lineal feet along the flow line of
the gutter from tangent point to tangent point. Any concrete necessary beyond the back of the
return shall be placed under a separate item entitled "Concrete Alley Pavement and Approach" and
shall be measured in square feet.
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10.02

10.02.01

10.03

10.03.01

10.03.02

10.03.03

DIVISION 10

CONCRETE SIDEWALK, SIDEWALK RAMPS, DRIVEWAY AND APPROACHES,
AND ALLEY PAVEMENT AND APPROACHES

Description:

The work shall consist of constructing concrete sidewalk, sidewalk ramps, driveways and
approaches and alley pavements and approaches of the required cross section, constructed on the
prepared subgrade or subbase as shown on the Drawings, and shall include grading, and any
necessary parkway and pavement restoration. Concrete thicknesses shall be as shown on the
Drawings, on the Standard Details, or in the Special Specifications. See also Division 7 for related
specifications.

Ramps shall be constructed according to the applicable Standard Details when called out
for on the Drawings and whenever new walk and curb is constructed within the crosswalk area and
whenever an existing curb or curb radius is disturbed within a crosswalk area during construction
of the project. A crosswalk area is the area lying within the projections of the two intersecting
right-of-way.

Concrete driveway and alley approaches and alley pavements shall be constructed
according to the applicable Standard Details.

This specification shall not apply to the sidewalks constructed as an integral part of a
bridge, grade separation, culvert, nor as an independent structure over an areaway.

Materials:

Concrete - Concrete for all work in this Division shall be Grade A, air-entrained concrete as
specified in Division 7, unless otherwise specified.

Construction Methods:

Subgrade - The subgrade shall be formed by trenching or filling to the required elevation
for bottom of concrete or to the bottom of the subbase, if a subbase is specified. The subgrade shall
be thoroughly tamped or otherwise compacted.

Sand Subbase - Subbase for items specified in this Division shall consist of Granular
Material Class Il as specified in the current Michigan Department of Transportation Specifications
for Construction, and shall be placed under the structure, to a thickness of 4 inches, except for
alleys and alley approaches where the thickness shall be 8 inches, and as specified in Division 6.
For work performed under sidewalk repair contracts at individual locations of approximately 200
square feet, sand subbase is not required.

Consistency - The consistency of concrete shall be as specified in Division 7. The concrete
for concrete driveways and approaches, sidewalks, and alleys and approaches shall be made with
High Early Strength Cement. The slump shall be 1/2" - 2-1/2" unless otherwise approved by the
Engineer.
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10.03.05

10.03.06

Forms - The forms shall be of metal, straight and free from warp, and of sufficient strength
to resist springing during the process of depositing and finishing the concrete. The forms shall be
the full depth of the concrete. Forms shall be set firmly on the subgrade, true to the required line
and grade, and be held in place by adequate stakes. Approved flexible steel or wood forms shall be
used for sharp curves or special sections, when building the walk on a radius of 200 feet or less.

Placing and Finishing Concrete - The subgrade shall be thoroughly wetted and the concrete
shall be deposited thereon to the proper depth. The concrete shall be thoroughly spaded along the
forms and joints before finishing operations are started. The concrete shall be alternately tamped
and struck off with a proper strike board until all the voids are removed and the surface has the
required grade and cross section. The surface shall be floated with a wood float just enough to
produce a smooth surface free from irregularities.

The edges on all concrete shall be rounded to a radius of 1/4 inch with an approved
finishing tool. All joints shall be rounded with an approved double edging tool having a radius of
1/4-inch on each side. The surface shall then be brushed lightly to produce a slightly roughened
surface and remove the finishing tool marks.

Joints - Joints shall be constructed to provide for expansion and contraction of the concrete
as follows:

(a) General - Joints shall be constructed true to line, with their faces perpendicular to the
surface of the concrete. Transverse joints shall be constructed at right angles to the centerline of a
sidewalk, and longitudinal joints shall be constructed parallel to the centerline, unless otherwise
required. When a sidewalk is constructed in partial-width slabs, transverse joints in the succeeding
slab shall be placed in line with like joints in the adjacent slab. When widening an existing
sidewalk, transverse joints shall be placed in line with the like joints in the existing sidewalk. All
standard lineal sidewalk shall have transverse joints located at 5-foot intervals.

(b) Expansion Joints - Expansion joints, 1/2-inch thick, extending to the full depth of the
concrete, shall be placed between the concrete and the back of the abutting curb or gutter at
intersections and at those locations where the concrete extends from a building or other rigid
structure to the curb, and at intervals of no greater than 50 feet. Expansion joint material shall
extend to the full depth of the joint and the top shall be slightly below the finished surface.

(c) Plane of Weakness Joints - Plane of Weakness Joints shall be placed throughout the
structure at intervals of 5 feet for standard lineal sidewalk and where necessary to insure that any
sidewalk is divided into areas of approximately 36 square feet. Drive approaches and alley
approaches shall be divided up into areas as shown on the applicable Standard Details, or as shown
on the Drawings.

Joints in sidewalk and sidewalk ramps may be made by slab division templates extending
the full depth of the concrete or, by placing joints in the concrete (after floating) to a depth of not
less than 1/4 the thickness of the walk (dummy joints). These joints shall not be less than 1/8-inch
nor more than 1/4-inch in width and shall be finished smooth and substantially true to line.

Joints in concrete driveway and alley approaches shall be full depth joints. No
"Construction Joints" shall be allowed except for the 45° angle joint in the driveway or alley return.
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10.03.07

10.04

10.04.01

10.04.02

10.04.03

10.04.04

Backfilling - Backfilling shall be performed after the concrete has set sufficiently and the
side forms have been removed. The space on both sides of the walk shall be backfilled with
MDOT Class Il material which shall be properly compacted and trimmed to conform to the cross
section shown on the Drawings.

Measurement and Payment:

The completed work as measured for concrete sidewalk including ramps, concrete
driveway and approaches, and concrete alley pavement and approaches, will be paid for at the
contract unit prices for the following contract items (pay items). The price shall be payment in full
for furnishing all labor, equipment and materials, for furnishing and placing sand subbase, for any
necessary grading, excavation and backfill, and performing the work complete. The price shall
include parkway restoration when indicated in the Pay Item.

Pay Item Pay Unit
4" Concrete Sidewalk, including ramps sq ft
6" Concrete sidewalk, including ramps sq ft
7" Concrete sidewalk sq ft
4" Concrete Sidewalk, including ramps and restoration sq ft
6" Concrete Sidewalk, including ramps and restoration sq ft
7" Concrete sidewalk, including restoration sq ft
6" Concrete driveway and approach sq ft
6" Concrete driveway and approach, including restoration sq ft
7" Concrete alley pavement and approach sq ft

Concrete sidewalk ramps shall be measured in place by area in square feet and included in
the item for sidewalk of the same thickness.

Concrete driveway and alley approaches constructed according to Details P-2 and P-2A
shall include the approach from the end of the return to the face of the walk and shall be measured
in place by area in square feet.

Concrete driveway and alley approaches constructed according to the applicable Standard
Details shall include the approach from the back of the curb to the face of the walk and shall be
measured in place by area in square feet.

Concrete driveway and alley approaches constructed according to the applicable Standard

Details shall include the combination walk and approach from the back of the curb to the back of
the walk and shall be measured in place by area in square feet.
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11.02

11.02.01

11.02.02

11.02.03

11.02.04

DIVISION 11

MAINTAINING TRAFFIC, PAVEMENT MARKING AND DETECTOR LOOPS

Description:

This work shall consist of the necessary provisions for Maintaining Traffic in and around
the Work, furnishing and installing reflectorized pavement markings for new and reconstructed
pavement surfaces, and furnishing and installing pre-wired traffic count and traffic detector loops
with lead-in conduits and handholes in new and existing pavements, as shown on the Drawings,
listed in the Bid Form and specified in this Division.

Maintaining Traffic:

Public Safety and Convenience - The Contractor shall at all times conduct his/her work so
as to create the least possible obstruction to both vehicular and pedestrian traffic and to insure the
safety and convenience of the general public including the residents along the street. Unless
otherwise specified, streets shall remain open to local and emergency traffic during construction
operations.

Complete protection of persons and property shall be provided by the Contractor. To this
end, the Contractor shall provide and maintain adequate barricades, signs, lights, temporary
pavement marking, and flags to warn and guide the public, and shall provide flag persons and watch
persons as required. The Contractor shall contact the City Traffic Safety Director at least two
business days prior to commencement of work on any street where traffic will be maintained, and at
least 10 business days prior to the closing of any street, or implementation of the required detour.

Existing Traffic Signs - Unless otherwise specified, removal and replacement of existing
signs pertaining to traffic, either moving or parked, shall be accomplished by the City Streets and
Sanitation Department at no cost to the Contractor. However, any traffic sign damaged or
destroyed by the Contractor shall be repaired or replaced by the City Streets and Sanitation
Department, and the cost deducted from payments to the Contractor. Under no circumstances shall
the Contractor remove, obstruct, relocate, or tamper with any traffic regulatory sign. In the event a
conflict is foreseen or encountered, the Contractor shall notify the City Traffic Safety Director for a
resolution.

Detours - Unless otherwise specified, the Contractor shall furnish, place, and maintain all
necessary signs, barricades, and other appurtenances necessary for detouring traffic, including
placing and maintaining signs, lights, barricades, temporary pavement markings, flag persons, etc.,
for the entire duration of the project. Detour signing shall be as shown on the Drawings, or if not
shown, in accordance with the current edition of the Michigan Manual of Uniform Traffic Control
Devices.

Temporary Facilities - All traffic control devices, and their installation, provided under this
section shall conform to the Michigan Manual of Uniform Traffic Control Devices. All signs and
barricades used for traffic control devices shall be reflectorized, and shall be new or in like new
condition. Items damaged during construction shall be replaced immediately.

Installation of temporary parking restrictions (i.e. "No Parking" signs) must be approved by
the City Traffic and Safety Department prior to installation.
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11.03

11.03.01

11.03.01(a)

Any time that traffic will be operating over the new leveling course, or the new wearing
course prior to the installation of the permanent pavement markings, on streets where pavement
markings are required, the Contractor must temporarily mark the pavement. The temporary tabs to
be placed shall be 4' x 4" at 50" intervals for both centerline and lane lines. Removable pavement
markings shall be used on existing or new pavement areas for traffic control during construction
stages. Painted pavement markings may be used on temporary roadway surfaces that will eventually
be removed. All temporary marking work will be considered to be included with the paving items.

Pavement Marking:

This work shall consist of furnishing and applying specified reflectorized pavement
markings at locations shown on the Drawings, listed in the Bid Form, or as required by the
Engineer in accordance with the Michigan Manual of Uniform Traffic Control Devices and as
specified herein.

All markings, shapes, and dimensions shall conform with the current Michigan Department
of Transportation (MDOT) typical Drawings for pavement markings, Special Specifications, or
applicable Standard Details.

Materials, General

The specified paint and thermoplastic marking materials shall be selected from the MDOT's
Qualified Products List (QPL) - See current MDOT Materials Sampling Guide.

Each container shall be plainly marked, both on the head and side, with a durable, weather-
resistant marking, showing the name and address of the manufacturer, description of the material,
batch number, date of manufacture, and volume and weight of contents.

The Engineer retains the right to test any product at his/her discretion. Samples will be
provided by the Contractor when requested by the Engineer.

The Contractor shall provide the Engineer with material Safety Data Sheets (MSDS) for all
materials and supplies used for this contract. The Contractor shall properly dispose of unused
material and containers in accordance with the Federal Resource Conservation Recovery Act
(RCRA) of 1987 and the Michigan Hazardous Waste Management Act (ACT 64), and any
modifications or revisions thereto.

The City will not provide buildings or space to store Contractor's materials and/or
equipment.

Materials, Thermoplastic Pavement Marking

The Contractor will provide a copy of a data sheet for the material which shows the
allowable temperature range for applying the material.

Glass Beads used with thermoplastic pavement marking materials shall meet the
requirements of AASHTO M 247 and be applied at the recommended rate. All glass beads shall
have moisture proof coating. The glass beads will be sampled and/or certified in accordance with
the requirements in the Materials Sampling Guide.
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11.03.02

The hot-applied thermoplastic material shall be packaged in suitable containers to which it
will not adhere during shipment and storage. The label on the material shall warn the user that the
material shall be heated to a temperature range recommended by the manufacturer.

Materials, Painted (Reqular Dry) Pavement Markings

Glass beads for regular dry payment markings shall meet the requirements of the current
MDOT Standard Specifications for Construction.

Equipment for Pavement Marking

The pavement marking equipment shall be self-propelled when used to apply longitudinal
lines of the specified marking material. Where the configuration or location of a pavement marking
is such that the use of a self-propelled pavement marker is unsuitable, the specified material and
glass beads may be applied by other methods and equipment if approved by the Engineer. The
Engineer will determine if other equipment is suitable for a particular use such as special marking,
etc.

All self-propelled equipment must be certified by MDOT prior to use. A valid certificate
will be presented to the Engineer prior to the start of work.

All pressurized air lines shall have water and oil traps installed and operating at all times.
In general, the equipment shall be that necessary to accomplish the marking in a safe and efficient
manner.

The self-propelled pavement marker used to apply centerlines shall be capable of applying
three yellow, four-inch minimum width lines on a two-lane road, in one pass of the equipment. The
equipment shall have sufficient material capacity to enable sustained pavement marking operations
and shall be equipped so as to ensure uniform application of the paint and beads. The equipment
shall have pressurized bead dispensers.

The Contractor shall use a dashing mechanism, capable of being easily adjusted, to retrace
existing lane or centerline markings as shown on the Drawings or in the Bid Form or as required by
the Engineer. The pavement marking machine shall be equipped with a method of measuring the
flow rate of the material to the applied line. A flow meter, graduated tanks, or other method
approved by the Engineer is acceptable for measuring flow rate.

The self-propelled pavement marker shall allow pavement marking to be applied in either
direction on a given roadway and the skip cycle shall be continuous. The cycle control unit shall
not zero or return to the beginning or start of a new cycle even though the skip line markings are
interrupted by intersections, dual line no passing zones, school/pedestrian crossing, railroad grade
crossings, etc.

It is also necessary to maintain the cycle through No Passing Zones where the centerline
skip marking is omitted in double yellow markings. In most cases, this will allow for more accurate
retracing and maintaining the cycle of the center skip line.

The Contractor's equipment shall include a linear footage meter to measure the length of
each applied line.
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The Engineer shall check the calibration of any metering device prior to the start of work
and may check calibration of any metering device at his/her discretion during the duration of the
contract. The accuracy and reliability of the equipment being used shall be satisfactory to the
Engineer. When the equipment is unsatisfactory, other methods determined to be acceptable by the
Engineer shall be used. No work shall progress until this determination has been made.

All equipment for applying hot-applied thermoplastic material shall have the capability of
maintaining the material heated in accordance with the manufacturer's requirements.

The equipment shall be capable of applying the material to the required length and width.
The equipment used to apply thermoplastic material shall be capable of ensuring uniform
application of the materials.

Construction Methods, General

The pavement marking shall be applied according to the dimension and line shown on the
Drawings and applicable Standard Details, and as established by the Engineer or his/her
representative. Where centerline parallel solid yellow lines are required, the lines shall be separated
by a space of 6 inches

Prior to the application of pavement marking, the pavement surfaces shall be clean, dry,
and free of foreign materials. The Contractor shall be responsible for removing all foreign materials
which can be removed by air-blasting. The Contractor shall also be responsible for removing
occasional debris from the line track. The location of areas requiring special cleaning shall be
determined by the Contractor. The Contractor shall be responsible for notifying the Engineer about
these areas at least 48 hours in advance of the pavement marking operations. The Engineer shall
require either normal cleaning, arrange cleaning by others, or order special cleaning by the
Contractor. When shown on the Drawings or in the Bid Form, or when required by the Engineer,
curing compound on new concrete shall be removed by light sandblasting.

Pavement markings shall be applied uniformly to the surface following manufacturer's
recommendations. All materials shall be thoroughly mixed at all times during application. Thinning
of liquid materials will be not be permitted. Longitudinal lines applied on concrete surfaces shall be
offset approximately two inches from construction joints, as shown on the Drawings, or on the
applicable Standard Details.

Lines, as shown on the Drawings or Standard Details, shall be between the width shown
and that width plus 1/2-inch. The markings shall be white or yellow, and solid, broken, or dotted as
shown on the Drawings, in the Bid Form, or as required by the Engineer. A solid line of the color
and width specified shall have no gaps or spaces of unapplied material. An edge line shall be a solid
line. A double line of the color and width specified shall be applied as either two solid lines or one
solid line and one broken line. Both lines shall have equal width.

The lateral deviation of the new (not re-traced) lines shall not exceed 1/2-inch from the
proposed location alignment, as specified in the Drawings and/or required by the Engineer.

When applying centerline and lane lines on new construction, the existing adjacent cycle

shall be used (measured) to determine cycle length. This is done to ensure continuity of the existing
cycle and aids in the retracing of the pavement markings in subsequent applications.
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The cycle for retracing dotted lines shall not vary by more than a foot longitudinally.
Existing pavement markings are to be retraced with lines of equal length.

All pavement marking materials shall be loaded on the pavement marking machine in a
manner that will not interfere with or delay traffic.

If markings are applied when the roadway is open to traffic, traffic shall be maintained by
the Contractor at no additional cost. The striping equipment shall be operated in a manner that will
make it unnecessary for traffic to cross the uncured markings.

Applied markings shall be sharp and well defined and shall provide uniform application of
beads. Bead guns shall be positioned so all beads are directed into the line material. The markings
shall be free of uneven edges, overspray, or other readily visible defects which, in the opinion of
the Engineer, detract from the appearance or function of the pavement markings. Appropriate care
shall be taken to prevent motorists from being sprayed. Shields or other devices may be used for
this purpose.

Pavement marking lines shall be straight or of uniform curvature and shall conform with
the tangents, curves, and transitions shown on the Drawings or Standard Details, or as required by
the Engineer.

Improperly located markings shall be removed at the Contractor's expense and shall be
reapplied in the correct locations at no cost to the City.

Pavement markings damaged by traffic, that were not properly applied and/or protected,
shall be traced at the Contractor's expense as required by the Engineer. Tracked lines shall be
removed at the Contractor's expense when required by the Engineer.

Construction Methods, Thermoplastic Pavement Marking

Thermoplastic material and glass beads shall be applied uniformly at the rate shown in the
following table. Application rates will be determined by dividing the quantity used by the length of
line painted.

Pavement Marking Material Application Rates Per Mile

Thermoplastic
1 Ib. of glass bead/10.34 Ibs of material

Material Glass Beads (Ibs)
Line Type (Ibs) Rate Rate
Solid 4" 1,820 176
Broken 4" 455 44
4" Double
2 solid 3,640 352
1 solid, 1 broken 2,275 220

All pavement should be more than visibly dry, since subsurface moisture can be present in
amounts sufficient to affect proper bonding of the hot-applied thermoplastic material. The
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11.04

11.04.01

minimum ambient air temperature shall be 49°F and rising at the start of marking operations. If
work is started and the air temperature falls below 45°F, and continual cooling is indicated, all
work shall be stopped, as required by the Engineer.

The thermoplastic material shall be heated to and applied at the temperature range
recommended by the manufacturer.

Construction Methods, Painted (Reqular Dry) Pavement Markings

Regular dry paint and glass beads shall be applied uniformly at the rate shown in the
following table. Application rates will be determined by dividing the quantity used by the length of
the line painted.

Pavement Marking Material Application Rates Per Mile
Reqular-dry Paint
6 Ib. of glass beads/gal. of marking material

Paint (Gal.) Glass Beads (Ibs)

Line Type Rate Rate
Solid 4" 16 96
Solid 8" 32 192
Broken 4" 4 24
Broken 8" 8 48
4" Double
2 solid 32 192
1 solid, 1 broken 20 120
Dotted 4" 3.2 19.2
Dotted 8" 6.4 38.4

The Contractor shall apply the paint at a minimum temperature of 150° or higher as
necessary to achieve a 30-to-50 second, no-track time. If necessary, the Contractor will protect the
line from tracing for a period of no less than 45 seconds using backup vehicles properly equipped
with safety devices.

New Bituminous Pavement - No pavement markings shall be placed prior to a minimum
14-day cure time on the new bituminous top surface, unless approved by the Engineer. Temporary
striping of the roadway in the meantime will be considered as included in the price bid for other
items of work and will not be paid for separately.

Temperature - This marking material shall be applied when the surface temperature of the
pavement is 41°F or higher.

Traffic Loops:

Materials for Detector Loops
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1. Loop Wire: Wire shall be 14-gauge THHN stranded or as shown on the Drawings.

2. PVC lead-in and detector loop conduit and fittings: The PVC conduit shall be schedule
80, 3/4" nominal inside diameter. Fittings shall be plastic for use with P\VC conduit. Type "T" and
pulling elbows shall have rubber gaskets and screw covers in order to protect the wire from
moisture infiltration. Glue used for connections shall be PVC cement or similar to endure durable
and waterproof connections.

3. Handholes: Handholes shall be City of Grand Rapids type as shown on the Drawings or
the applicable Standard Details.

Construction Methods

Detector Loop Assembly - The PVC Conduit must be cut to dimensions shown on the
Drawings or as required by the Engineer. All parts shall be assembled to form a rigid frame. The
Conduit may be preheated and bent as required. The angle of bending shall not exceed 45 degrees
(see the detector loop assembly detail on the Drawings). The wire to be threaded into the detector
loop and the lead-in conduit to the handhole shall be in one piece. Splices will NOT be permitted.

The total length of wire to be used shall be determined according to perimeter of the
detector loop, number of turns or times around the detector loop and length of lead-in wire. A
minimum of 4' of both wires is to be left in the handhole or cabinet. The following table shows the
number of turns or times that the wire is to be threaded around each detector loop.

Detector Loop Perimeter (feet) Number of Turns or Times
Around Each Detector Loop

12-20 4

20 - 45 3

All loops shall be wired in a clockwise direction and tagged to indicate start and finish.
Loops shall also be numbered in the handhole or cabinet to facilitate splicing with alternate polarity
connections. The color of the wire for each detector loop shall be different from the color for the
other detector loops in order to be recognizable when all the wires are pulled into the handhole. The
Contractor shall notify the Engineer prior to installation of the prewired loops to have them tested
and approved by the City of Grand Rapids Traffic Safety Department. The Contractor will be
responsible for delivering the loops to the Traffic Safety Department for testing and for picking
them up again afterwards. The detector loops shall not be installed until they have been approved.

Installation of Prewired Detector Loops

The assembled prewired detector loops shall be installed as shown on the Drawings.

The lead-in wire from each pair of loops shall be threaded through a single conduit to the
handhole or as shown on the Drawings. After wire has been pulled to the handhole or cabinet, there
shall be 4 feet of wire left to make necessary arrangements for traffic equipment connection. The
lead-in conduit shall be placed perpendicular to centerline of the road. The loops shall be installed
in the gravel base as shown on the "Detector Loop Installation Detail" on the Drawings. The sand
cushion shall be considered incidental. The handholes shall be placed where shown on the
Drawings or as required by the Engineer and shall be adjusted to the final grade of parkway or
sidewalk. The ends of lead-in conduit in the handhole shall be carefully sealed with duct seal or
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silicone rubber to prevent water from entering the conduit. After the detector loops and lead-in
conduit are in place, they must be tested and approved again by the City of Grand Rapids Traffic
Safety Department prior to the placing of any backfill or paving.

Care shall be taken by the Contractor when pulling the wire through the conduit so as not to
damage the wire in any way such as by excessive pulling tension or scoring of the sheath on
conduit's edges. Any defective wire shall be replaced by the Contractor, at his own expense.

Acceptance Tests

1. The resistance to ground of the detector loop and its lead-in shall be a minimum of 1.0
Meg. OHMS under condition of weather or moisture. In the absence of circuit grounds, a temporary
ground may be provided by a driven ground rod.

2. Each detector loop shall be tested for continuity at the handhole. This resistance shall not
exceed 1.5 OHMS.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material for performing the work complete.

11-9



Pay Item Pay Unit

Maintaining traffic, (estimated ____ days) lump sum
Detour Signing (estimated _____ days) lump sum
4" Yellow or white thermoplastic pavement marking lin ft
6" White thermoplastic pavement marking (crosswalk) lin ft
12" White thermoplastic pavement marking (stop bar) lin ft
18" Yellow or white thermoplastic pavement marking lin ft
24" White thermoplastic pavement marking (stop bar) lin ft
White thermoplastic pavement marking legend (left or right turn arrow) each
White thermoplastic pavement marking legend "ONLY™ each
White thermoplastic pavement marking, railroad symbol "RxR" each
4" Yellow or white painted pavement marking lin ft
6" White painted pavement marking (cross walk) lin ft
12" White painted pavement marking (stop bar) lin ft
18" Yellow or white painted payment marking lin ft
24" White painted pavement marking (stop bar) lin ft
White painted pavement marking legend (left or right turn arrow) each
White painted pavement marking legend "ONLY™ each
White painted pavement marking, railroad symbol "RxR" each
Count detector loop installation lump sum
Traffic detector loop installation Lump Sum
11.05.01 Maintaining Traffic

Maintaining traffic will be paid for on the basis of a lump sum price, which shall include
furnishing and maintaining lights, barricades, signs, flags, flag persons, temporary pavement
marking and other items of work as identified in this section for the duration of the project.
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Detour signing will be paid on the basis of a lump sum price, which shall include payment
in full for furnishing and placing signs, barricades, and other devices, maintaining them throughout
the life of the project, and removing them at project completion.

In the event that the Contractor fails to adequately place and/or maintain traffic control
devices for Maintaining Traffic or Detour Signing, a specified sum will be deducted from the
amount due under each of these items for each day the traffic control devices are inadequate. This
specified sum is herein defined as the Lump Sum Price Bid in the Bid Form divided by the
estimated number of days said traffic devices will be necessary, as set forth in the Bid Form. Under
no circumstances shall the daily specified sum deduction be less than $100. The estimated number
of days set forth in the Bid Form is only for the purpose of calculating any daily specified sums to
be deducted as set forth above and does not reflect the actual number of days said traffic devices
are necessary. The Contractor shall be required to maintain traffic and detours as set forth herein
for the entire duration of the project, regardless of the estimated number of days noted in the Bid
Form and shall be paid the Lump Sum Price Bid for the same, less any deduction(s) for the number
of days said traffic control devices were not adequately placed or maintained.

Pavement Marking

Linear pavement markings will be measured in linear feet complete and in place for the
type, color, and width specified. Symbol and legend pavement markings will be measured in units
as each for the type and color specified. Payment shall include all traffic control, protective devices,
or pavement marking convoy necessary to perform the work. The skips in dashed lines are not
included in the measurements for both painted and thermoplastic markings.

Material Deficiency

Material shortages will not be permissible without contract unit price reductions. Any
determination of pay deduction resulting from shortages in marking materials shall be based on
measurements obtained and the required application rate shown in the application rate table. If
material shortages exist the contract unit price will be reduced in direct proportion to the
deficiency, up to 15 percent maximum. If the daily deficiency of either pavement marking material
or beads is more than 15 percent, the day's work shall be considered unsatisfactory and the day's
markings shall be reapplied at no cost to the City. Any reapplied markings shall be applied as
described under Construction Methods.

Delayed Acceptance of Hot Applied Thermoplastic Material - Delayed acceptance is that
period of time when the Contractor must replace markings that have failed. Final acceptance of
completed pavement marking work will be delayed 180 days or as otherwise approved by the
Engineer. During this 180-day period, inspections of the markings placed in accordance with the
contract will be conducted at the Engineer's discretion. Markings with less than 90 percent of the
original markings in place shall be replaced immediately at the Contractor's expense. Pavement
markings that have been damaged by snowplowing operations will not be considered as having
failed.

If the Contractor wishes to have the project accepted for final payment prior to the 180-day
period, the Contractor must, when the balance of the contract work has been satisfactorily
completed, furnish the City with a maintenance bond equal in value to 90 percent of the value of
the pavement marking work performed.

11-11



11.05.03

Count Detector and Traffic Loop Installation

"Count Detector Loop Installation" and Traffic Detector Loop Installation” which includes
assembling and installing the pre-wired detector loops and lead-in conduits and installing the
conduits for the detector loops as shown on the Drawings will be measured as a unit and paid for at
the contract lump sum unit price each. The cost for handhole(s) will be measured and paid for
separately under the appropriate item in the Bid Form.
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DIVISION 12

CONCRETE PAVEMENTS

12.01 Description

12.02 Measurement and Payment
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DIVISION 12

CONCRETE PAVEMENTS

Description:

This work shall consist of constructing a jointed Portland cement concrete pavement, base
course, or shoulder, with or without reinforcement, as specified.

The classification, materials, equipment, construction methods, and method of
measurement and payment shall be as specified under Division 4 of the current Michigan
Department of Transportation Standard Specifications for Construction, or any special
specifications prepared by the City.

12.02 Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material, and for any necessary grading, excavation and
backfill. when not paid for separately, and for performing the work complete.

Pay ltem Pay Unit
Concrete Base Course - Reinforced " sq yd
Concrete Base Course - Nonreinforced __ " sq yd
Concrete Pavement - Reinforced __ " sq yd
Concrete Pavement - Nonreinforced ____ " sq yd
Contraction Joint C lin ft
Contraction Joint C3 lin ft
Contraction Joint W lin ft
Contraction Joint C2 lin ft
Contraction Joint C4 lin ft
Contraction Joint E2 lin ft
Contraction Joint E3 lin ft
Contraction Joint E4 lin ft
Plane-of-Weakness Joint D1 lin ft
Plane-of-Weakness Joint D2 lin ft
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DIVISION 13

RESERVED
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DIVISION 14

AGGREGATE BASE AND SURFACE COURSES

14.01 Description
14.02 Measurement and Payment
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14.02

DIVISION 14

AGGREGATE BASE AND SURFACE COURSES

Description

This work shall consist of an aggregate roadway or aggregate base constructed on an
existing aggregate surface or on a prepared subbase or subgrade.

The materials, equipment, construction methods, and measurement and payment shall be as
specified under Division 3 of the current Michigan Department of Transportation Standard
Specifications for Construction, or any special specifications. Crushed, recycled concrete pavement
meeting the gradation requirements of the specified aggregate may be used at the Contractor's
option.

Measurement and Payment

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material, and for any necessary grading, excavation and backfill
when not paid for separately, and for performing the work complete.

Pay Item Pay Unit
Aggregate Base Under Bituminous, " (C.l.P.) sq yd
Aggregate Base Under Concrete, " (C.1.P.) sq yd
Aggregate Base Under Bituminous (C.I.P.) cuyd
Aggregate Base Under Concrete (C.1.P.) cu yd
Aggregate Surface Course (C.I.P.) sq yd, cu yd

14-2



This Page Intentionally Left Blank



DIVISION 15

BITUMINOUS MIXTURES

15.01 Description

15.02 Materials

15.02.01 Bituminous Mixtures
15.02.02 Bituminous Bond Coat
15.03 Equipment

15.04 Construction Methods

15.04.01 Placing Top Course Mixture
15.04.02 Preparation of Foundation
15.05 Measurement and Payment
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DIVISION 15

BITUMINOUS MIXTURES

Description:

The work shall consist of conditioning the foundation and constructing thereon one or more
courses of the bituminous mixture (s) specified. The courses may include various combinations of
bituminous base, leveling, and top (wearing) courses requiring various gradations of aggregate,
percentages of bituminous material and crushed aggregate content, and a minimum aggregate wear
index.

Materials:

Bituminous Mixtures shall conform to the requirements of the Special Specifications issued
for each project.

The bituminous material for base mixtures shall have a 120-150 penetration, and the
bituminous material for surface mixtures for wedging, leveling, and top courses shall have a
penetration of 85-100.

Bituminous Mixtures shall be prepared in a bituminous mixing plant which has been
prequalified by the Michigan Department of Transportation or as approved by the Engineer and
shall be in accordance with the current Michigan Department of Transportation's Standard
Specifications for Construction.

Reclaimed Asphalt Pavement (RAP) shall not be used in the top course of pavement.

The Contractor shall be required to submit a job-mix formula for the bituminous mixtures
to be used on the project to the Engineer for his/her approval at least 30 days prior to the production
of any bituminous mixtures. Should lack of a mix design delay completion of the project beyond
the stipulated completion date, the Contractor shall be charged for liquidated damages in
accordance with Contract. The mix design must either be an approved design from the Michigan
Department of Transportation or a certified design from an approved testing laboratory. The source
of all materials is to be identified in the mix design by pit name, location, and Michigan
Department of Transportation pit number. All related costs to obtain an approved mix design will
be at the Contractor's expense.

The aggregate wear index (AWI) number applies to the aggregate used in the top (wearing)
course bituminous mixtures and will be a minimum of 290 or as called for on the Drawings or in
the Bid Form or Special Specifications.

The Contractor shall be required to submit to the Engineer a certification that the asphalt
cement in the bituminous mixtures used on a project is in accordance with the current Michigan
Department of Transportation Standard Specifications for Construction pertaining to asphalt
cement.

Bituminous Bond Coat - when specified, shall conform to the current requirements of the
Michigan Department of Transportation's Standard Specifications for Construction. Bond coat will
be SS-1H unless otherwise specified.
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15.04

15.04.01

15.04.02

Equipment:

Equipment to be used for placing bituminous pavements shall conform to the requirements
of the current Michigan Department of Transportation's Standard Specifications for Construction,
except as noted herein.

Construction Methods:

Construction methods to be used for placing bituminous mixtures shall conform to the
requirements of the current Michigan Department of Transportation's Standard Specifications for
Construction except as noted herein.

The Contractor shall give 24 hours notice to the Engineer prior to beginning the paving
operation in order that the Engineer may make arrangements for inspectors and testing personnel to
be on hand during the paving operation.

When a wedging course is specified, it shall be placed before the top course or leveling
course is applied in order to eliminate the uneven street surface. The thickness will vary from zero
on the high spots to the thickness necessary to eliminate the uneven surface.

Placing Top Course Mixture as specified in the current Michigan Department of
Transportation Standard Specifications for Construction shall be changed or modified in part to the
following:

All construction and transverse joints in the top course shall be close knit, conforming to
the required crown and grade, and without an excess of coarse aggregate exposed. Each day's run
of top course shall cover the entire width of the street unless otherwise permitted by the Engineer.
All longitudinal joints left open to traffic shall be painted with bond coat when work is resumed at
such joints. All transverse joints shall be trimmed to a straight line and painted with bond coat
before work is resumed.

When the mixture is to be spread by hand at intersections and other places inaccessible to a
machine, the resulting pavement shall have the same appearance as the adjoining pavement which
was machine laid. It shall conform to the crown and grade required without an excess of coarse
aggregate on the surface.

All materials shall be shoveled and not dumped from the truck when hand work is required
and shall be placed to grade with a minimum of raking or luting. Use of the lute for final shaping is
required. Shovelers shall not distribute the material any faster than it can be properly handled by
the rakers. The rakers will not be permitted to stand in the hot mixture while raking, except to
correct an error.

Preparation of Foundation in the above mentioned Michigan Department of Transportation
Standard Specifications for Construction shall be changed or modified in part by the following:

For the purpose of making joints at intersections, sections of the existing bituminous
pavement varying in width from six to eight feet adjacent to the proposed joint shall be removed as
approved by the Engineer, unsuitable or defective bituminous surfaces shall be removed. The work
shall be paid for at the contract unit price bid per square yard on the Bid Form under the item
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"Remove Pavement,” which price shall be payment in full for the removal and disposal of the
bituminous pavement and shall include all costs in connection therewith and incidental thereto.

Measurement and Payment:

The completed work as measured for Bituminous Mixtures will be paid for at the contract
unit prices for the following contract items (pay items) or for those Contract items (pay items)
listed in the Bid Form or Special Specifications. The price shall be payment in full for furnishing
all labor, equipment and material and for any necessary grading, excavation and backfill when not
paid for separately, and for performing the work complete.

Pay Item Pay Unit
Bituminous Bond Coat gallon
Bituminous Base Mixture No. 700, 20C (120-150)

at _ Ibs/SY (") ton
Bituminous Mixture No. 1300L. 20AAA (85-100)

at _ Ibs/SY (") ton
Bituminous Mixture No. 1300T, 20AAA (85-100)

at_ Ibs/SY (" ton
Bituminous Mixture No. 20AAA (85-100),

including wedging as required by the Engineer ton

Bituminous Mixtures shall be measured in tons of pavement constructed at the weight per
square yard noted in the Bid Form item, unless otherwise specified.

Bituminous mixtures to be used for wedging shall be measured in tons of wedging material
placed.

Various tests will be performed on the bituminous material and price adjustments will be
made to the affected materials according to those described in the current Michigan Department of
Transportation's Standard Specifications for Construction.

For the leveling and top courses when measured and paid for in tons, the Contractor will
not be paid for any tonnage of material placed that exceeds the number of tons of material
authorized to be placed by more than 5%. The number of tons authorized to be placed will be
computed by measuring the number of square yards of material actually placed by the Contractor
and accepted by the Engineer and multiplying that number by the weight per squared yard specified
in the Bid Form, on the Drawings, or as approved by the Engineer. Any material placed in excess
of this 5% tolerance will be at the Contractor's expense unless approved by the Engineer based on
specific justification provided by the Contractor.

Bond coat shall be measured by volume in gallons of material placed at a temperature of
60°F unless otherwise specified.

The changes and modifications noted herein were made to adapt to the current Michigan
Department of Transportation Standard Specifications for Construction, to meet local conditions
and not to downgrade or produce a finished job of lesser quality and stability than would be
produced otherwise. Any overlapping or conflict between Michigan Department of Transportation
Standard Specifications for Construction and the changes and modifications noted in these
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specifications shall be so construed as to work to the advantage of the City so that the completed
work is of the highest quality.
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16.01
16.02
16.02.01
16.02.02
16.02.03
16.02.04
16.03
16.03.01
16.03.02
16.03.03
16.03.04
16.04

DIVISION 16
BRICK PAVEMENT

Description
Materials
Paving Brick
Grout Filler
Sand for Bituminous Mastic Cushion
Bituminous Materials
Construction Methods
Preliminary Work
Grout-Filled Brick Pavement
Asphalt-Filled Brick Pavement
Final Clean-Up
Measurement and Payment
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16.01
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DIVISION 16
BRICK PAVEMENT

Description:

This work shall consist of a wearing surface of new or salvaged brick, laid on a sand
cushion and with Portland Cement grout filler, or laid on a bituminous mastic cushion and with
bituminous filler, and constructed on the prepared foundation.

Materials:

Paving Brick - Paving brick shall conform to the requirements of the Special Specifications
for Brick Pavement issued for projects where such materials are to be used. Paving brick may be
purchased from the City's supply, when available, upon written authorization from the Engineer, or
provided by the City at no cost to the Contractor if specifically stated in the Bid Form or Special
Specifications.

Grout Filler - Cement, water, and sand materials used to make grout filler for the work
under this Division shall be as specified in Division 7. The grout filler shall be prepared as
described in this Division.

Sand for Bituminous Mastic Cushion - Bituminous mastic cushion shall be prepared as
described in this Division, the brick manufacturer's recommendations, and Special Specifications as
applicable.

Bituminous Materials - The bituminous materials shall be as specified in Division 15
and/or a Special Specification issued for each project where such materials will be used.

Construction Methods:

Preliminary Work

() Removing and Salvaging Brick - On those areas where the brick is to be relaid, they
shall be carefully removed to avoid damage, and all sound and satisfactory brick shall be salvaged
for relaying. All mortar and other foreign matter adhering to the brick shall be entirely removed,
and all the work of cleaning and handling the brick shall be done in such a manner that the brick
will not be broken or otherwise damaged so as to make them unfit for relaying.

(b) Repairing Existing Foundation - After the brick wearing course has been removed, all
of the existing sand cushion or mastic cushion shall be removed together with all other foreign
matter, so that the condition of the existing base course may be examined by the Engineer. If the
concrete base course is defective, it shall be removed to the extent required by the Engineer. In the
event that the defective base course was caused by unstable subgrade, the subgrade shall be
removed to the extent required by the Engineer and replaced with sand-gravel or other suitable
material and compacted as required to the original elevation of the subgrade. The concrete base
course shall then be replaced as specified in Division 12 of these specifications.

(c) Changing Crown or Grade - When the crown or grade elevation is to be raised, the sand
cushion or mastic cushion shall be removed, the existing concrete foundation shall be swept clean,
and the crown or grade shall be built up by placing concrete or mortar on the existing concrete
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foundation to conform to the Drawings or required by the Engineer. On those areas where the
elevation is to be raised two inches (2") or more, Grade "A" concrete shall be used, and on those
areas where the elevation is raised less than two inches (2"), mortar shall be used. The Grade "A"
concrete and mortar shall be as specified in Division 7 and this Division.

Grout-Filled Brick Pavement

(a) Placing Sand Cushion - When the concrete base course has been repaired, or the crown
or grade has been changed, as above specified, the sand cushion shall be spread over the prepared
concrete base to a uniform thickness which will not exceed one inch when the brick surface is
rolled. (Itis estimated that 1-1/2 inch loose will compact to the required one-inch after rolling.)

The sand cushion shall be carefully shaped to a true cross section parallel with the surface
of the finished pavement by means of an approved template so designed as to be easily drawn on
the edge of the adjacent brick pavement or on other approved guides.

(b) Handling Brick - Brick must be delivered from the piles to the brick-layers by hand, or
mechanically on conveyors. No throwing, dumping or other rough handling of the brick will be
permitted.

(c) Laying Brick - When the area to be paved is one or more City blocks in length and
extends from curb to curb, the brick shall be laid upon the prepared sand cushion in straight courses
at right angles to the curb between street intersections. The brick courses in intersections shall be
laid in the directions shown on the Drawings. The brick shall be laid carefully with lugs in the
same direction and with the better face up and so that the lugs of the brick in one course will touch
the brick in the adjoining course. The ends of the brick shall be as close together as possible
without wedging or bridging. The spaces between the brick shall be kept clean and open to the
bottom until the grout filler is applied. Joints shall be broken by starting each alternate course with
a half brick. Bats or broken brick shall not be used except at headers, and they shall not be less
than 3 inches in length. The course shall not deviate from a true line more than 1 inch in 50 feet.

When the area to be paved is less than one City block in length, and is less in width than
the full width of the street, the brick used shall be of the same size and color as in the adjacent
pavement. The end bricks in the existing pavement adjacent to the area to be paved shall be whole
bricks only, so that the new work may be neatly "toothed" into the old and produce a firm and neat
surface.

Immediately after laying, the brick surface shall be swept and inspected. All brick which is
soft, cracked, spalled, off-color, underburned, overburned or otherwise undesirable will be marked
by the Inspector. The Contractor shall at once remove such brick from the pavement with flatnosed
tongs, without disturbing the sand cushion and replace them with approved brick. Slightly chipped
brick, if not otherwise defective, may be turned over and if the reverse side is satisfactory, may be
replaced in the pavement.

(d) Rolling Brick - After the bricks have been laid, and after all objectionable bricks have
been removed, they shall be brought to a true surface by means of rolling with a power-driven
tandem roller weighing not less than 5 nor more than 8 tons. The pavement shall be rolled in
longitudinal and diagonal directions. The longitudinal rolling shall begin at the curb and progress
toward the center of the pavement. The pavement shall then be thoroughly rolled at an angle of 45
degrees with the curb. When this rolling has been completed, the brick shall again be inspected and
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all that are broken or damaged shall be removed from the pavement and replaced with approved
brick. If necessary to secure a uniform surface, the brick shall again be rolled diagonally across the
pavement at right angles to the first diagonal rolling. To prevent the brick from being left careened,
the roller shall in all cases cover exactly the same area in making its backward trip as was covered
in its forward trip and shall proceed at a very slow rate of speed until the entire pavement has been
rolled. Portions of the pavement inaccessible to the roller shall be tamped to grade by the use of
hand tampers applied upon a 2-inch board.

After final rolling, the pavement shall be tested with a 10-foot straight edge laid parallel
with the centerline of the pavement, and any depression exceeding 1/8 inch shall be corrected, and
if necessary, the entire surrounding area shall be again rolled.

(e) Grout-Filler - The grout for filling the joints in the brick shall consist of one (1) part of
Portland Cement and one (1) part of sand. As soon as the pavement is rolled and before the grout
filler is applied, the pavement shall be thoroughly wetted.

The cement and sand shall be thoroughly mixed dry until the mass assumes a uniform
color. Water shall then be added slowly, while the mixing operation is continued, until the mixture
is of such a consistency that it will flow readily into the joints without separation. The application
should be repeated until the joints are full. Any surplus material remaining on the bricks shall then
be removed.

After the first treatment has had time to settle into the joints, and before initial set has
developed, a second treatment shall be applied in a similar manner with a somewhat thicker grout.
After this application has had time to settle and before the initial set takes place, the pavement shall
be finished to a smooth surface with a squeegee having a rubber edge which shall be worked over
the brick at an angle with the joints leaving them entirely filled and leaving the surface of the bricks
clean.

(f) Curing - The curing of grout-filled pavement shall be carefully and systematically
carried out, by covering the pavement with sand, straw, burlap, cotton mats or other approved
material and keeping the covering material thoroughly saturated for a period of 72 hours from the
time applied.

(g) Opening to Traffic - All grout-filled pavement shall be kept closed to traffic during the
curing period. After the completion of the curing period, the curing materials shall be removed, the
pavement shall be swept clean, and all construction equipment removed.

Asphalt-Filled Brick Pavement -

(a) Bond Coat - On those areas where mastic cushion and bituminous filler are to be used,
the prepared foundation shall be surface treated with bonding material applied in a continuous
uniform film by means of a pressure sprayer at the rate of approximately 0.2 gallons per square
yard as approved by the Engineer. Under no circumstances shall pools of bonding material be
allowed to remain on the surface. The entire cost of furnishing and applying Bond Coat shall be
included in the price bid for Brick Pavement.

(b) Preparing and Placing Bituminous Mastic Cushion - The bituminous mixture shall be
composed of clean, dry sand and bituminous material as specified. It shall contain bituminous
material in the amount between 4 and 7 percent, by weight, determined by the Engineer, such that
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the mixture will spread and compact readily but will not shift or squeeze up between the bricks
more than 3/8 inch during rolling of the brick surface.

Unless otherwise specified or permitted by the Engineer, the materials shall be mixed in an
approved plant meeting the requirements for Sheet Asphalt Surface. The sand shall be thoroughly
dry and at a temperature of not more than 150°F at the time of mixing.

When the surface of the foundation has been thoroughly cleaned, and treated with bond
coat as above specified, a layer of bituminous mastic mixture shall be spread upon the prepared
foundation to such depth that it will have a uniform thickness of 1/2 inch after being compacted and
shall not vary more than 1/8 inch from that thickness. Measurements shall be made to the surface
of the base.

The bituminous mastic cushion shall be carefully shaped to a true cross- section parallel
with the surface of the finished pavement by means of an approved template so designed as to be
easily drawn on approved guide forms. After the cushion is shaped, it shall be rolled with a hand
roller until well compacted. The roller shall be not less than 36 inches in diameter and 24 inches in
width and shall weigh not less than 10 pounds per inch of width. Any depressions formed by
rolling shall be corrected by placing additional mixture, leveling with the template and rolling.
This operation shall be repeated until a uniformly compacted cushion of the required depth and
surface is obtained. The surface of the roller shall be kept wet to avoid picking up the cushion.
Rolling may be omitted upon approval of the Engineer if a smooth, uniform surface can be obtained
by placing the brick directly upon the uncompacted bituminous mastic cushion.

The bituminous mastic cushion shall be prepared at least 25 feet in advance of laying brick,
except, that at the end of each working day, all prepared mastic cushion shall be covered by brick,
and any that is not covered shall be removed and discarded. The bituminous mastic cushion shall
be kept dry until the brick are laid thereon. Any areas that are injured or displaced before the brick
surface is laid, shall be replaced in a satisfactory manner at the expense of the Contractor.

(c) Handling, Laying and Rolling Brick - This work shall be done in the same manner as
specified for grout-filled brick pavement in this Division.

(d) Treating Brick Surface - Immediately prior to the application of asphalt filler, the brick
shall be treated with a separating agent consisting of a solution of calcium chloride or other
approved agents. Adjacent curb surfaces or other structures which may be discolored by
application of filler material shall be treated with the separating agent to facilitate removal of any
filler lodging on them and causing discoloration of the surface.

The calcium chloride solution shall have the following composition by weight:

CALCIUM CHLORIDE (100 Ib. - 1 sack) 32%
LAUNDRY STARCH ( 31b.) 1%
WATER (25 gal.) 67%

In extremely hot weather, the quantities of starch and calcium chloride may be increased to
produce satisfactory results, as approved by the Engineer.

The separating agent shall be applied with sprayers or other equally effective devices
capable of producing a fine mist or fog. Brooms shall not be used for applying the separating
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agent. When calcium chloride is used, only air pressure methods will be permitted; other agents
shall be applied by means of air pressure methods, barrel spray pumps or other types of pressure
pumps, whichever, in the opinion of the Engineer, gives the best results.

The method of application, type of angle fog nozzle used, amount of pressure applied and
all other incidental equipment and methods shall be such that the separating agent will be applied
vertically in the form of a fine fog or mist which is permitted to settle onto the brick surface.
Whenever the nozzle opening wears or the equipment no longer produces satisfactory results, it
shall be so applied, that the material is confined to the exposed surface of the brick and will not
penetrate onto the side and ends.

The application of the separating agents must be carefully coordinated with the application
of filler in order to insure satisfactory removal. In general, this application shall be from 10 to 25
feet in advance of the application of filler, but in any case shall be so timed as to give satisfactory
separation with a minimum of foaming.

Other agent, methods and equipment which have demonstrated their ability to produce
results equivalent to those described herein will be permitted upon approval by the Engineer.

(e) Applying Asphalt Filler - The asphalt filler shall be heated in a kettle having a capacity
of not less than 500 gallons, unless otherwise authorized, to a temperature between 400°F and
450°F before it is applied, and maintained at this temperature during application. The kettle shall
be of approved design and shall be equipped with a stationary thermometer for accurately
indicating the temperature of the asphalt at all times. The filler shall be stirred in the melting
kettles to prevent injury by burning. While the filler is at the specified temperature, it shall be
poured or flushed into the joints, so as to penetrate fully to the bottom of the joint with a surplus
retained on the brick surface. Filler shall be emptied directly onto the brick from buckets or
containers without the use of squeegees, buggies, nozzles or similar devices. There shall be no
manipulation of filler by squeegees or lutes. Partially filled areas or patches where foaming occurs
shall receive a second application of hot filler. Lutes will be permitted only for the prevention of
waste over the curb or adjacent structures.

For the protection of pavement, the kettles for heating bituminous filler shall be provided
with a drip pan under the valves and a swinging pan so interposed between kettle and pavement as
to provide a minimum of 2 inches of air-space between pan and pavement at all times. If necessary
to secure satisfactory penetration of the filler and when the temperature of the brick laid in the
pavement is below 50°F, such temperature shall be raised to not less than 80°F, immediately before
applying the filler, by the use of surface heaters or other devices of approved design, and shall be
maintained at that temperature until the filler is applied.

All brick shall be treated with separating agent and filled on the day of laying. If the mastic
cushion becomes saturated with water after the bricks have been laid, the filler shall not be applied
until the mastic cushion has thoroughly dried. When necessary to accomplish this purpose, the
brick shall be taken up, the mastic cushion reconditioned and the brick relaid as approved by the
Engineer.

(f) Removing Surplus Filler - When the filler has partially cooled, the surplus mat or carpet
of filler shall be cut clean from the brick in strips not more than four bricks wide, by means of hand
sidewalk cleaners, spading tools, or similar devices. The entire operation, especially the handling
of the bituminous mat after being cut loose, shall be such as will have no tendency to pull or loosen
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the asphalt in the joints. Rolling the mat in a tight roll and thus exerting a direct pull will not be
permitted. Any joints found to be unfilled after the above operation shall be refilled flush with a
hand pot. The final result shall be a clean brick surface with joints completely filled and with all
surplus filler completely removed from brick curbs and adjacent structures.

New and salvaged asphalt filler shall be placed on board platforms or old drum metal and
will not be permitted to lie on brick surface or base. Asphalt which has been removed from the
brick surface as above described may be reheated and re-used, but the proportion of reheated
asphalt in the kettle shall not exceed 40 percent.

Final Clean-Up - Before final acceptance of the work, the Contractor shall clean the street
surface, walks, gutter, fences, lawns, private property and structures, leaving them in as good a
condition as originally found, and shall remove all machinery, tools, surplus and waste materials,
temporary buildings and other temporary structures from the site.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material, and for any necessary grading, excavation and backfill
when not paid for separately, and for performing the work complete.

Pay Item Pay Unit
Grout-Filled Brick Pavement sq yd
Asphalt-Filled Brick Pavement sq yd
Remove and Replace Concrete Foundation, ___ " sq yd
Concrete or Mortar Shim cu yd

Brick pavement will be paid for at the contract unit price per square yard, which price shall
be payment in full for furnishing all labor, equipment and materials for performing the work
complete, ready for use. Sand cushion or bituminous mastic cushion will not be measured
separately, but shall be considered as included in the price bid for the item Brick Pavement.
Concrete pavement base, where called for on the Drawings or in the Bid Form, will be paid for
separately.

Removing and replacing concrete foundation will be paid for at the contract unit price per
square yard, which price shall be payment in full for furnishing all labor, equipment and materials
for constructing the foundation complete, ready for application of cushion.

Concrete or mortar shim will be paid for at the contract unit price per cubic yard, which

price shall be payment in full for furnishing all labor, equipment and materials, and performing the
work complete, ready for application of cushion.
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DIVISION 17
EXCAVATION AND BACKFILL FOR UNDERGROUND UTILITIES

Description:

The work shall consist of excavating and backfilling for storm sewers, sanitary sewers,
water mains, conduits, and all other underground utilities.

Materials:

Backfill and Bedding -

(a) Backfill shall meet the requirements for Granular Materials Class Il as specified in the
current Michigan Department of Transportation Standard Specifications for Construction.

(b) Bedding shall meet the requirements for MDOT Class Il except that 100% of the
materials shall pass a 3/8" sieve.

(c) Gravel shall only be used for bedding when shown on the Drawings, listed in the Bid
Form, specified in the Special Specifications, or when approved by the Engineer. Gravel for
bedding shall be either pea gravel or one-inch gravel, as directed, and shall conform to the
following grading requirements:

Pea Gravel MDOT 28B
1-inch Gravel MDOT 17A

Water - The water used to obtain the desired moisture content of backfill material shall be
taken from the City's water mains, as specified in Division 7, unless otherwise specified.

Construction Methods:

Excavation -

(a) Excavation of the trench shall normally begin at the outlet end for sewers unless
otherwise permitted by the Engineer and as may be agreed upon for other utilities. The excavation
shall be true to line and grade as is required and shall be of sufficient width to provide ample
working space and to permit ramming and compacting of bedding backfill around the utility,
including also sufficient space for bracing and supporting sides of trenches and for pumping and
draining of ground water and/or sewage.

(b) Width of Trench - In addition to the provisions of the preceding paragraph, the
maximum bottom width of trench shall be 36 inches for pipe, 8 inches to 12 inches inclusive in
diameter. For larger sizes of pipe, the maximum width of trench shall be not more than two (2) feet
greater than the inside diameter of the pipe, except as otherwise specified or directed. The above
limiting restrictions on trench width apply from outside bottom of pipe to 12 inches above outside
top of pipe.

(c) Unstable Foundation - When the bottom uncovered at the proposed grade is soft and in
the opinion of the Engineer cannot support the pipe or utility, a further depth shall be excavated and
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refilled to the proposed grade with approved materials compacted in 12-inch layers as specified in
this Division, or other approved means shall be employed to assure a firm foundation for the utility,
with extra compensation allowed therefore. The volume of unstable foundation removed and
replaced with approved materials for which payment will be allowed shall be determined in cubic
yards unless otherwise specified on the Drawing or in the Bid Form, said volume to be computed
by assuming that the cross section area of the unstable foundation takes the form of a trapezoid as
shown on Standard Detail S-15.

Tunneling - shall be done only where shown in Drawings, or as approved by the Engineer.

Extent of Open Trench - The excavation shall at all times be finished to grade for a safe
distance in advance of the completed structures, but unless otherwise specifically approved or
permitted by the Engineer, not more than fifty (50) feet of trench shall be open at one time. The
excavated earth along the line of the trench shall be controlled by the use made of the street or
right-of-way by the public, and shall always be confined to approved limits. Pedestrian crossings
shall be erected and maintained by the Contractor where designated by the Engineer. Excavation or
use of land outside the street right-of-way or easement shown on the Drawing will not be permitted,
unless approval is granted by the Engineer, or, as specified on the Drawing or in the Special
Specifications, and unless specific approval is given by the Engineer.

Fire Hydrants and Water Main Valves - shall be kept accessible for immediate use at all
times, unless otherwise approved by the Engineer. Upon approval, the Contractor shall notify the
Grand Rapids Water Department and Fire Department of any hydrants or valves to be taken out of
service.

Existing Underground Structures - The Contractor shall provide and install adequate
supports and protection for all sewer and water pipes or other underground structures extending
into or crossing the trench. Where gas mains or electric cable or conduits extend into or across the
trench, the Contractor shall notify the owner of the utility at once and provide such supports and
protection as may be required by the them.

Should any such gas main or electric cable or conduit require raising or lowering or moving
to another location, such changes will be made by the owner without additional expense to the
Contractor.

Where sewers, water mains, cables or conduits and all other underground structures are
parallel to the Contractor's trench opening, the Contractor shall so carry on his/her work at all times
as not to cause damage to the paralleling structure or structures.

Where gas, electrical, or telephone, water or sewage service connections to occupied
buildings must be temporarily disconnected, the Contractor shall give at least 24 hours notice to the
affected building occupants of the time and duration of the anticipated cut-off.

When pipes, conduits or sewers are removed from the trench leaving "dead" ends in the
ground, such ends shall be fully plugged or bulkheaded with brick and mortar by the Contractor
without additional compensation.

Removal and replacement of existing street lighting, storm, sanitary or water main
structures, necessary for the proposed utility construction, shall be included in the unit cost of
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installing the utility, and no extra compensation will be allowed unless an item is shown on the Bid
Form for said removal and replacement.

The Contractor shall not abandon any unidentified pipes, conduit, mains, etc. without the
approval of the Engineer. If approval is not given, the Contractor shall restore such pipes, conduits,
water mains, etc., to service. The cost of restoration shall be the responsibility of the Contractor.

The removal of abandoned underground utilities, both public and private (such as street
lighting, telephone or electrical conduits; gas mains, water mains, sewer, etc.) necessary to install
new utilities shall be considered to be part of installing the new utility and will not be paid for
separately, unless called out specifically on the Bid Form.

Disposal of Water and Sewage - The Contractor shall remove, by pumping, bailing or
otherwise, any water which may accumulate or be intercepted or be found in the trenches and in
any other excavations made under this contract. He/She shall provide all temporary construction
necessary to keep the trenches entirely clear of water and sewage while the structures and their
appurtenances are being constructed. The Contractor shall at all times have sufficient pumping
equipment on the job ready for immediate use.

The Contractor shall discharge water from dewatering operations to separate storm sewer
whenever possible. The Contractor shall provide the Engineer prior notification of proposed
dewatering operations. The Engineer will be responsible to provide any necessary notification to
the MDNR of proposed discharge to the storm sewer system. The Contractor shall obtain prior
approval from the Engineer if discharge to a combined sewer or sanitary sewer is required. The
Contractor shall also obtain, at no cost, a prior discharge authorization approval from the Grand
Rapids Wastewater Treatment Plant Superintendent for discharge of dewatering water to combined
sewers or sanitary sewers. Dewatering flow rates shall not result in a total flow rate which exceeds
50% of the capacity of the receiving sewer, or which will cause backups of the receiving sewer,
including separate storm sewers, combined sewers and sanitary sewers. The Contractor shall pay
special attention to the water quality of the discharge and incorporate necessary measures to reduce
suspended solids (i.e., stone, straw, or geotextile filters). The pumping operation shall be controlled
to avoid unnecessary discharge to combined sewers and sanitary sewers. The Contractor shall
temporarily suspend the discharge of dewatering water to storm sewers, sanitary sewers or
combined sewers if necessary to prevent basement backups, local flooding or combined sewer
overflows.

Dewatering methods used by the Contractor shall provide adequate protection against
damage to properties in the area. The potential for settlement of structures located in the area shall
be assessed prior to initiating the dewatering operation and specific measures shall be incorporated
to avoid settlement where necessary. The Contractor shall be solely responsible for any damages to
public or private property resulting from his/her dewatering activities.

No additional payment will be made to the Contractor for this work. It will be considered as
included in the prices bid for other items of work. However, if the groundwater is found to be
contaminated, and if pretreatment is required prior to discharge, then the pretreatment will be
considered as extra work and paid for separately.

Bracing, Sheeting, and Shelving - The Contractor shall brace or slope back the sides of all
excavations in accordance with current MIOSHA and OSHA regulations. The Contractor shall be
responsible for the design, installation and maintenance of all excavation safety measures.
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Unless otherwise specified in the Bid Form, the costs incurred in the installation of bracing,
sheeting, and shelving shall be included in the unit price bid for the work being performed.

Bedding and Backfill

(a) General Requirements - Bedding and backfill shall not be placed until the material has
been approved by the Engineer. Bedding material shall be placed under and around the utility to a
minimum depth of at least one foot above the top of the utility. Bedding shall be placed in layers
not more than 6 inches in thickness and each layer thoroughly compacted without damaging or
displacing the utility. Unless otherwise specified on the Drawings, on the Bid Form, or in the
Special Specifications, backfill shall be of material as specified in this Division. The backfill shall
be placed in layers not more than 12 inches thick, each layer being fully compacted using vibrators
or other mechanical means as approved by the Engineer. Flooding of trenches as a method of
compaction will not permitted. However, additional water may be required to reach desired
moisture content of the backfill material. The backfill shall test at 95 percent of maximum unit
weight as measured by the current Modified Proctor Test, ASTM Specification D1557.

(b) Clay or other Hard Bottom - When the soil encountered at sewer grade is clay or other
hard material, the Contractor shall excavate such hard material to a depth of 6 inches below the
bottom of the pipe or conduit and replace such material with material as specified in this Division.
Cost of such work shall be included in the price for the utility unless payment is specifically
provided for in a contract item prior to bidding.

(c) Special Requirements - In certain instances the Engineer may choose to use the existing
material excavated from the trench as backfill for the area of the trench above one foot above the
top of the utility. When the conditions allowing this choice are known prior to bidding, the
Drawings, Bid Form or Special Specifications shall so note that the general requirements in
Paragraph (a) above relative to the area above one foot above the top of the utility do not apply.
When the conditions are not known prior to bidding and the decision is made by the Engineer in the
field, a suitable reduction in price for eliminating the required granular backfill as specified in
Paragraph (a) above shall be negotiated. Material shall be placed as specified in Paragraph (a),
above.

Excavated rock, boulders of more than one cubic foot, broken concrete, masonry, frozen
material, tree roots or other vegetable or organic matter, debris, and refuse shall not be used for
backfill.

PVC Solid Wall and Truss Pipe Installation - The construction methods used for PVC solid
wall and truss pipe shall be as specified in ASTM D2321, Underground Installation of Flexible
Thermoplastic Sewer Pipe, the applicable sections of this Division, and the Manufacturer's
recommendations.

Disposal of Excess Excavated Material - All excavated material in excess of that needed for
backfill shall be disposed of by the Contractor at the Contractor's cost. The Engineer reserves the
right to direct the Contractor to haul any excess material for filling any low street, alley, or
sidewalk space to an established grade, provided that such haul shall not be more than 2000 feet
outside this project.
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Rock Excavation -

(@) Definition - Rock excavation shall include all ledge rock in place that cannot be
excavated by hand except by blasting or, in the opinion of the Engineer, by the continuous use of
air tools, or by the exceptional use of excavating equipment, and all boulders whose individual
volume is 1/2 cubic yard or more.

(b) Pipe Clearance in Rock - When rock is encountered in the excavation, it shall be
removed to the depth shown on the Drawings or 6 inches below the bottom of the utility when no
underdrain is required. If an underdrain is required, additional excavation shall be made to the
depth and width required for the underdrain. The width of rock excavation shall be two (2) feet
greater than the inside diameter of the utility unless otherwise specified.

(c) Blasting - Where blasting is necessary, the Contractor shall do the work as specified in
the General Requirements.

Removal of Surface Features - The costs of removing pavement, curb and gutter, sidewalk,
trees, brush, or other structures necessitated by the excavation for placing utilities shall be included
in the unit price bid for the utilities unless otherwise shown on the Drawings or indicated in the Bid
Form or Special Specifications.

Prolonged Trench Maintenance - When conditions are such that the final restoration has to
be prolonged, the Contractor shall maintain all roadways, driveways and sidewalks in condition
suitable for their convenient and safe use until such time as they are permanently restored.

This will include the use of such bituminous material as may be necessary and approved by
the Engineer as a temporary surface in areas which ultimately receive either a bituminous or
concrete surface. The costs of such temporary materials shall be included in the unit prices bid for
installing the utilities unless otherwise shown on the Drawings or indicated in the Special
Specifications.

Removing Abandoned Utilities - The cost of removal of all abandoned underground
utilities (such as street light conduits, gas mains, water mains, etc.) necessary to install new
underground utility lines shall be included in the unit price bid for installation of the utility.

Holding Utility and Street Lighting Poles - The Contractor shall be responsible for holding
any utility or street lighting pole which are locate adjacent to the proposed underground utility or
utilities that the Contractor is constructing and he/she shall provide all necessary materials, labor,
and equipment necessary for holding the pole, for adequate compaction of backfill near the pole,
and for any temporary or permanent guys and anchors. Any damage to underground and/or
overhead utilities shall be the responsibility of the Contractor and shall be repaired or replaced by
the Contractor at his/her expense All work associated with holding these poles shall be considered
to be included in the major items of work for placing the utility or utilities.

Cleaning-Up - The Contractor shall remove surplus excavated materials and materials for
construction as the work progresses, and shall render the street suitable, safe, and convenient for
traffic. Before final acceptance of the work, the Contractor shall clean the street surface, walks,
gutters, fences, lawns, private property, right-of-way, and structures, leaving them in as good
condition as originally found or better, and shall remove all machinery, tools, surplus materials,
temporary buildings and other temporary structures from the site of the work. Furthermore, the
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17.04

17.04.01

17.04.02

sewers, manholes, inlets, etc. shall be cleared of all scaffolding, centering, rubbish, dirt, dams or
other obstructions.

Measurement and Payment:

Payment for the work covered in this section shall be included in the unit price of the utility
work being accomplished, except for rock excavation and removal of unsuitable soil. The
completed work as measured for "Rock Excavation" and "Remove Unsuitable Soil and Replace
with " will be paid for at the unit price for the following Contract Items (pay items). The
price for these items shall be payment in full for furnishing all labor, equipment and materials, and
for performing the work complete.

Bid Item Bid Unit
Rock Excavation cuyd
Remove Unsuitable Soil and

Replace with cuyd

"Rock Excavation" shall be paid for at the Bid price per cubic yard, which shall be payment
in full for all work as specified in this Division.

Only boulders of one-half (1/2) cubic yard or greater in volume or rock defined herein will
be measured for payment. Measurements of rock will be made by the Engineer after rock is
removed from the excavation by measuring the trench before the pipe is installed.

The cross sectional area will be measured at 25-foot intervals or closer if required to
accurately measure the trench. The maximum depth which will be measured for payment shall be
from the top of the rock formation to the specified subgrade for the pipe embedment material. The
maximum width of trench to be considered for payment shall be as follows:

Below outside top of pipe, maximum width shall be the inside diameter of the
pipe plus 2 feet, but not less than 30 inches.

From outside top of pipe to top of rock formation, maximum width shall be
computed based on a 5 on 1 slope vertically for the sides of the trench.

The volume will be computed by the Engineer using the method of average end areas based
on measurements of rock actually removed subject to the maximum limits specified.

If a unit price has not been established in the Bid Form, payment for rock excavation will
be based on the contract Provisions for extra work.

"Remove Unsuitable Soil and Replace with " will be measured in cubic
yards as specified in this Division for "Unstable Foundation," and paid for at the unit price listed in
the Bid Form.
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18.01

18.02

18.02.01

DIVISION 18

SEWERS

Description:

The work shall consist of constructing sanitary or storm sewer pipe of the specified sizes
placed in a trench, and shall include furnishing and installing the pipe, excavation and backfill. The
work also shall include connections to the sewer, sewer laterals to the abutting property when
specified in the case of a sanitary sewer, and basin connections which connect catch basins to
manholes or the storm sewers.

Materials:

(@) Sewer Pipe - Sanitary and storm sewer pipe and pipe used for basin connections, shall
conform to one or all of the following current ASTM or other specifications as designated on the
Drawings or in the Bid Form. Pipe furnished for a particular project shall be of the materials shown
on the Drawings or specified in the Bid Form for that project. No changes in pipe material or size
will be allowed between manholes.

(1) Concrete Pipe conforming to the current ASTM specification C-14 Class 1 through
3, or ASTM Specification C-76 Class I through V, as shown in the Drawings or specified in
the Bid Form. (Sanitary sewers, storm sewers, or basin connections 10 inches and larger)

(2) Vitrified Clay Pipe conforming to the current ASTM Specification C-700 or for
either standard or extra-strength pipe or to the current National Clay Pipe Institute's
Specification ER 4-67, as shown in the Drawings or specified in the Bid Form. (Sanitary
sewers only)

(3) PVC Truss (Polyvinyl Chloride Composite) Pipe shall conform to current ASTM
Specification D-2680 as shown on the Drawings or specified in the Bid Form. (Sanitary
sewers only)

(4) PVC (Polyvinyl Chloride) Solid-Wall Pipe where approved, shall conform to
current ASTM specification D-3034, including appendixes, with a standard dimension ratio
of 35 (SDR-35). The use of PVC Solid Wall Pipe shall only be permitted on a project by
project basis and said approval shall be prior to bids being received and the Drawings or
Special Specification shall so state. (Sanitary sewers only)

(5) Ductile Iron Pipe shall conform to the current ANSI Standard A 21.50, thickness
Class 53. Ductile Iron Pipe shall be cement mortar lined in accordance with the current
ANSI Standard A 21.51 as shown on the Drawings or specified in the Bid Form. (Sanitary
sewers, storm sewers, or basin connections)

(b) Sanitary and Storm Sewer Lateral Pipe for houses shall be vitrified clay, PVC Truss,
PVC Solid-Wall, or Ductile Iron Pipe, unless otherwise specified.

(1) Vitrified Clay Pipe for depths up to ten (10) feet shall be standard strength pipe
conforming to current ASTM specification C-700X. Depths over ten (10) feet shall be as
shown on the Drawings or listed in the Bid Form.
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(2) PVC Truss Pipe (Composite Sewer Pipe) shall conform to the current Specification
ASTM D-2680.

(3) Concrete Pipe shall conform to the requirements of the current ASTM
Specification C-14 Class 3, or C-76 Class Il for depths up to ten (10) feet. For depths over
ten (10) feet, the pipe shall be as shown on the Drawings or listed on the Bid Form.
(Laterals 10 inches or larger)

(4) PVC (Polyvinyl Chloride) Solid-Wall Pipe shall conform to the current ASTM
Specification D-3034 with a standard dimension ratio of 35 (SDR-35).

(5) Ductile Iron Pipe shall conform to the current ANSI Standard A 21.50, thickness
Class 53. Ductile Iron Pipe shall be cement mortar lined in accordance with the current
ANSI Standard A 21.51.

18.02.02 (@) Joints for Sanitary and Storm Sewer Pipes, and for Sewer Laterals and Catch Basin
Connections shall conform to the following specifications.

(1) Concrete Pipe - Joints for concrete Sanitary Sewer Pipe of 10-inch diameter and
larger shall be of the round rubber gasket type, or Glipp Type, using a modified bell and
spigot design. The spigot shall have an external groove accurately sized to receive the
gasket, so that when the pipe is laid and the joint completed, the gasket shall be enclosed
on all surfaces. Joints and gaskets shall conform to the current ASTM Specifications C443
except the taper on the conic surfaces of the inside of the bell and the outer surface of the
spigot shall not be more than two (2) degrees with respect to the longitudinal axis of the
pipe. The durometer hardness of rubber gaskets shall be 45, plus or minus 5, and the
gaskets shall have a circular cross section or be the Glipp Type. The Contractor shall
furnish to the Engineer a detailed drawing showing the pipe and joint proposed to be
furnished under these specifications.

(2) Vitrified Clay Pipe joints shall conform to the current ASTM specification C-425
Types I, Il or 111

(3) PVC Truss Pipe and PVC Solid-Wall Pipe Joints shall be chemically welded or
shall be of the elastomeric gasket seal (O-Ring) type as specified in the current ASTM
Specification D-3212. Care shall be taken to insure that all joints are pushed to the full
"home" position and held tightly in the "home™" position during any grade or line
adjustments. If solvent is used, pipe shall be rotated during joint insertion to insure a
complete spread of joining cement. Before making pipe joints, all surfaces of the portions
of the pipe to be joined shall be clean and dry. Lubricants, primers and adhesives shall be
used as recommended by the pipe manufacturer. Installations of solvent weld joint pipe
shall be installed in accordance with current ASTM specification F-402, and all required
precautions shall be taken to assure adequate trench ventilation and protection for workers
installing the pipe. Swab-type applicators shall be used to apply primer and cement.
Opened containers in the trench shall be protected from dirt, water and other contaminants.

(4) Ductile Iron Pipe - Joints shall be push-on type coupled in accordance with
ANSI/AWWA C-111/A 21.11
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18.02.03

18.02.04

18.03

18.03.01

18.03.02

(b) Mortar Joints for Storm Sewers - Only when specifically shown on the Drawings, listed
in the Bid Form, or approved by the Engineer, pipe joints on storm sewers can be made with mortar
in lieu of the O-rings specified.

Mortar joints shall be made as follows: After each section of pipe is laid, the lower portion
of the bell shall be filled with mortar and the succeeding section shall be laid in place so that the
inner surfaces of the abutting sections are flush. The remainder of the joint shall then be filled with
mortar and sufficient additional mortar used to form a bead around the joint, which shall be flush
with the outside diameter of the bell. The inside of the joint shall be wiped clean and smooth. The
joints of concrete pipe shall be thoroughly wet before the mortar is placed. The use of a bituminous
or similar type mastic will not be permitted.

Pipe Test Certification - Contractor shall make arrangements to furnish the Engineer with a
satisfactory test report by an approved independent Testing Consultant to be hired by the City
covering all pipe delivered to the site. It shall, as a minimum, include the following information as
may be applicable: ASTM specifications, breaking test data, absorption test data, test cylinder data
and other information as may be required by the Engineer.

The Testing Consultant shall stamp all pipe covered by his/her test report and delivered
to the job site.

The cost of the above-described testing shall be paid for by the City. Any testing charges
resulting from unsatisfactory pipe having been furnished shall be the responsibility of the
Contractor.

The Engineer may, in cases where in his/her opinion the work is of such small quantity as
to make the above requirement unnecessary, waive or alter these test requirements if so requested
prior to delivery of pipe to a job site.

The Engineer also may, in cases where the pipe manufacturer has an approved testing
facility, accept certification test reports of tests performed by the manufacturer.

Cement, Mortar - Cement and mortar used for the work under this Division shall be as
specified under Division 7.

Construction Methods:

Excavation and Backfill - Excavation and backfill for sewers shall be done in accordance
with Division 17.

Laying Sewer Pipe

(&) General - Alignment and depth of the pipe shall be as shown on the Drawings, unless
otherwise approved by the Engineer. The construction shall begin at the outlet end and proceed
toward the upper end. The pipe shall be carefully laid in the prepared trench to the line and grade
as shown on the Drawings or as approved by the Engineer, with the spigot end downstream. The
bottom of the trench shall be so shaped to permit a firm and even bearing along the barrel of the
pipe. A sufficient sand cushion shall be provided in clay soil as specified in Division 17, where
approved by the Engineer. The pipe shall be fitted close and tight and with smooth inverts. All
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connections to existing manholes or catch basins shall be of the flexible type (Rubber Boot) as
specified in Division 20.

Whenever a force or pressure main is to be constructed in which sewage will be pumped
under pressure, it shall be installed according to the Construction Methods as specified in Division
21.

(b) Laser - The Contractor shall use the laser beam method of maintaining line and grade
for sewer construction. The Contractor shall submit evidence to the Engineer that a qualified
operator will handle the laser beam equipment during the course of construction.

The Engineer shall place the line and grade stakes at each manhole, or more often, as
he/she determines is appropriate. The Contractor shall check the line and grade at every point at
which a stake has been placed.

(c) Laterals - In sanitary sewers, the openings for house connections shall be tees or wyes
(unless otherwise noted) placed at the locations shown on the Drawings or as approved by the
Engineer, and the pipe shall be laid from the tee to the property line. These laterals shall be laid at
right angles to the street line unless otherwise directed and shall be laid on a uniform line and grade
from the sewer opening to the property line. Lateral shall be constructed at a minimum 1% grade
from the main to the right-of-way or easement line The depth of the lateral, below grade, at the
right-of-way or easement line shall be no greater than nine and one half feet (9.5"), unless otherwise
shown on the Drawings, or approved by the Engineer. The upper end of the lateral shall be closed
with a stopper sealed in place by the same joint and material as used for the lateral. The location of
the end of each lateral and of each stoppered opening in the sewer shall be marked by a 2 in. x 2 in.
wooden stake which shall extend vertically from the sewer pipe to just below the ground, and
which shall have at its lower end, a piece of lumber 1 in. x 2 in. x 6 in. securely nailed horizontally,
and shall have at its upper end a securely fastened, heavy ferro-magnetic washer.

In the event that the lateral being constructed is to be constructed all the way to the
structure which it will serve, the final connection is to be made by a licensed plumber in possession
of a valid connection permit. No lateral is to be constructed any closer than five feet to the
structure it is to serve without the above requirements being met.

No sewer lateral may be connected into any newly constructed sanitary sewer until such
time as said sewer has been approved and an "In-Service" letter has been written by the Engineer.

Approved premanufactured pipe-to-pipe adapters shall be utilized on all laterals where
more than one type of pipe is used.

(d) Extra Strength Laterals - Where the sanitary sewer main is at an excessive depth below
the established street grade, an extra strength lateral as per Detail S-17 shall be constructed at the
location shown on the Drawings or profile, of the diameter and height specified, or as approved by
the Engineer, for the purpose of providing a connection at the top of such riser for a house lateral.

(e) Other Connections - All other connections, including catch basin connections, shall be
made in tee or wye openings at the locations shown on the Drawings or as approved by the
Engineer.
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18.03.03

18.03.04

(f) Cut-Ins - When cutting into a larger sewer, the opening in the larger sewer shall be no
larger than is necessary to admit the new sewer or lateral. Openings shall be circular. All broken or
surplus material shall be removed from both sewers.

When the larger sewer is of reinforced concrete construction, the reinforcing steel shall be
carefully cut off to the proper distance to avoid spalling the concrete. For connecting clay or
concrete sewers greater than 24 inches, the sewer shall be neatly grouted into the receiving sewer as
approved by the Engineer. For connecting clay or concrete sewers, 12 inches through 24 inches, the
hole shall be cored in, and the connection between the new sewer and the sewer which was cut into
shall be made with a flexible rubber boot as specified in Division 20. Cut-ins for clay or concrete
pipe 12 inches in diameter and less shall be made with a sewer saddle as shown in Detail S-20,
unless otherwise approved by the Engineer.

For PVC pipe, the connection shall be made using a saddle, solvent welded onto the cut
pipe. The saddle shall be anchored with two stainless steel clamps in addition to the solvent weld.
The saddle shall cover at least one half the outside diameter of the pipe.

(9) Cutting PVC, Truss and PVC Solid-Wall Pipe - The cutting of PVC truss pipe and
PVC solid-wall pipe lengths, where required, shall be performed by the use of tools or equipment
that will provide a neat, perpendicular cut without damage to the plastic or filler material. Bowing
or warping of PVC pipe can occur with temperature fluctuations. The Contractor shall store and
protect from sunlight the pipe to minimize bowing. Nominal 12-foot 6-inch pipe lengths having
deviations from straight greater than one inch shall not be used.

Concrete Cradle - Where a concrete cradle is required, it shall be built of Grade A concrete,
as specified in Division 7, and to conform to the details and at the locations shown on the Drawings
or as approved by the Engineer.

Testing and Inspection of Sewers - All sanitary sewer pipes and their service laterals shall
be tested and inspected for infiltration and exfiltration by the Contractor. Storm sewer pipes and
basin connections shall be tested for infiltration by the Contractor. Any construction which fails the
requirements of this section will be sealed and retested at the expense of the Contractor. Any
construction which cannot be sealed to bring the sewer within the requirement of this section will
be reconstructed and retested at the Contractor's expense. The cost of the initial test and inspection
will be included in the unit cost of the Construction of the sewer.

PVC solid wall and PVC truss pipe shall be inspected to ensure that the pipe has not
deformed. The complete installation shall at no point have out-of-round deflections greater than
5%. The Engineer shall have the option of requiring deflectometer or go/no go gauging tests run
prior to acceptance of pipe on pipelines where high deflections are suspected. Pipe with deflections
greater than 5% will be considered unacceptable and shall be relaid by the Contractor. The cost of
such testing will be considered to have been included in the price bid for the sewer.

Exfiltration test shall be conducted by a water test or a low pressure air test. When the
sewers are to be tested with water, the Contractor shall isolate a section or sections of the sewers
between manholes by means of approved temporary type of watertight bulkheads. The isolated
section of sewer shall then be filled with water to a level which is two and one-half (2-1/2) feet
above the existing water table, but not less than two and one-half (2-1/2) feet above the end of the
highest lateral or crown of the sewer pipe at the high end of the isolated section under test. The
length of the section shall be such that, where possible, the water level at its lower end will not be
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more than five (5) feet above the crown of the pipe except as may be required by a high water table.
The length of time of the exfiltration test period shall be at the discretion of the Engineer.
Determination of the amount of exfiltration shall be made by measurement of the loss of volume of
water in the manholes. The amount of exfiltration over a 24-hour period will then be calculated
from the measured loss of volume and time period.

Infiltration shall be measured by the temporary placement of weirs in manholes capable of
accurately measuring the infiltration which occurs.

Rates of infiltration or exfiltration for sewers will not exceed 100 gallons per day, per inch
of diameter, per mile of sewer.

Tabulation of this requirement for various diameters per lineal foot is as follows:

Infiltration or Infiltration or
Exfiltration in Exfiltration in
Diameter of Sewer Gallons per day Diameter of Sewer Gallons per day
in Inches per lineal foot in Inches per lineal foot
6" 113 30" .568
8" 51 36" .681
10" .198 42" 795
12" 227 48" .909
15" .284 54" 1.022
18" 341 60" 1.136
21" .397 66" 1.250
24" 454 72" 1.363
27" 511

Exceeding these amounts will be considered as failure for the tested lengths of sewer.
Lengths of sewer to be tested will be approved by the Engineer.

Visual Inspection by sight and television will be provided by the City for all new sewers.
Any infiltration which is observed shall be sealed by the Contractor.

On any section of sewer that the Engineer shall deem it impractical to test by means of the
water exfiltration test specified in this Division, the following air test shall be used. Air shall be
slowly supplied to the plugged pipe line until the internal air pressure reaches 4.0 pounds per
square inch greater than the average back pressure of any ground water that may submerge the pipe.
The average back pressure is determined by inserting a pipe probe by boring or jetting, into the
backfill material adjacent to the center of the pipe, and determine the pressure in the probe when air
passes slowly through it. All gauge pressures in the test should be increased by this amount. At
least two minutes shall be allowed for temperature stabilization before proceeding further.

The rate of air loss shall then be determined by measuring the time interval required for the
internal pressure to decrease from 3.5 to 2.5 pounds per square inch.

The pipe line shall be considered acceptable if the time interval for the pressure drop from
3.5 psi to 2.5 psi is not less than the holding time listed in the table which follows.
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Low PRESSURE AIR TEST TABLES

TIME REQUIRED FOR 1.0 PSIG PRESSURE DROP

WHEN TESTING ONE PIPE DIAMETER ONLY FOR SiZzE AND LENGTH OF PIPE INDICATED.

TABLE FOR PVC AND DI PIPE

3 4
1 2 Length for Time for
Pipe Minimum Minimum Longer Test Time for Length (L) Shown (min:sec)
Diameter Time Time Length
(in.) (min:sec) (ft.) (sec.) 100 ft. 150 ft. 200 ft. 250 ft. 300 ft. 350 ft. | 400 ft. | 450 ft.
4 3:46 597 .380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46
6 5:40 398 .854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24
8 7:34 298 1520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24
10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48
12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38
15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04
18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41
21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31
24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33
27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 | 115:22 | 129:48
30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15
36 34:00 66 30.768 L 51:17 76:55 102:34 | 128:12 | 153:50 | 179:29 | 205:07 | 230:46
TABLE FOR VCP AND CONCRETE PIPE
3 4
1 2 Length for Time for
Pipe Minimum Minimum Longer Test Time for Length (L) Shown (min:sec)
Diameter Time Time Length
(in.) (min:sec) (ft.) (sec.) 100 ft. 150 ft. 200 ft. 250 ft. | 300 ft. 350 ft. | 400 ft. | 450 ft
4 1:53 597 .190L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53
6 2:50 398 4271 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12
8 3:47 298 .760L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42
10 4:43 239 1.187L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54
12 5:40 199 1.709L 5:40 5:40 5:42 7:08 8:33 9:48 11:24 12:50
15 7:05 159 2.671L 7:05 7:05 8:54 11:08 13:21 15:35 17:48 20:02
18 8:30 133 3.846L 8:30 9:37 12:49 16:01 19:14 22:26 25:38 28:51
21 9:55 114 5.235L 9:55 13:05 17:27 21:49 26:11 30:32 34:54 39:16
24 11:20 99 6.837L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17
27 12:45 88 8.653L 14:25 21:38 28:51 36:04 43:16 50:30 57:42 64:54
30 14:10 80 10.683L 17:48 26:43 35:37 44:31 53:25 62:19 71:13 80:07
36 17:00 66 15.384L 25:39 38:28 51:17 64:06 76:55 89:44 102:34 | 115:23
42 19:50 57 20.939L 34:54 52:21 69:48 87:15 104:42 122:09 139:36 157:03

Note: When testing two sizes of pipe simultaneously, time shall computed by ratio of lengths involved.

Example: 400 feet of 8-inch PVC pipe and 150 feet of 6-inch VVCP pipe.

Time

Time = Lengthq x Timeq + Lengthy x Timey
Lengthq + Length,

400x 10:08 + 150 x 2:50 400 x 608 + 150 x 170
400 + 150 - 400 + 150

489 seconds = 8:09 (min:sec).
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18.03.05

18.04

Sewer Reconstruction

(&) Removal of Existing Sewer - When so noted on the Drawings, the work under this
section shall include the removal of all existing sewers and laterals, which are to be replaced by the
reconstructed sewer system. No extra compensation will be paid for said removal or for any
necessary plugs.

(b) Maintaining Existing Services - The Contractor shall make every reasonable effort to
maintain uninterrupted water and sewer service to all property owners adjoining the project. In the
event that such interruption of service is unavoidable it shall be done only with prior approval of
the Engineer. Any necessary pumping of sewage for any reason whatever shall be the
responsibility of the Contractor. This responsibility shall commence at the time the Contractor
commences reconstruction operations, or 48 hours after the award of the contract, whichever occurs
first, unless otherwise required in the Special Specifications.

(c) Reconnection of Laterals - The Contractor shall carefully uncover the existing sanitary
sewer and locate all connections thereto. It shall be the Contractor's responsibility to reconnect all
live laterals. Where the property is vacant, one lateral per lot shall be reconnected. The Contractor
shall place tees or wyes in the reconstructed sewer as close to the existing laterals as is possible.
No tee or wye shall be placed upstream from the lateral. Tees and wyes shall be shop fabricated.
No field connections into the reconstructed sewer line will be allowed, unless approved by the
Engineer. Any necessary additional lateral alignment may be accomplished by using premium
jointed bends, provided that no bends shall be sharper than 45 degrees.

During the process of construction the Contractor shall "Dye" all existing sanitary laterals
for the purpose of making certain that all existing sanitary laterals have been reconnected. The
dying process shall consist of pouring a sufficient quantity of an approved dye into each lateral
(toilet, drain, etc.) of each structure adjacent to the sewer being reconstructed. The Contractor shall
make the arrangements necessary to gain access to buildings adjoining the project. This work shall
be considered incidental to the other items and no extra compensation will be paid therefore.

The Contractor shall clean and inspect the lateral to the property line, and advise the
Engineer of the condition of the lateral prior to making the connection.

The necessary field connection between the new lateral pipe and the existing lateral pipe
shall be made by cutting the new lateral pipe to the proper length, inserting a prefabricated pipe to
pipe adapter, and pouring a concrete collar not less than six (6) inches thick by twelve (12) inches
wide around the joint. In the event the lateral is constructed of truss pipe no concrete collar is to be
placed. No misalignment or angle point will be allowed at the field connection.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract unit
prices for the following contract items (pay items). The prices shall be payment in full for
furnishing all labor, equipment and material and shall include all clearing, tree removal, tree root
protection, removal of pavement, excavation, trenching, cofferdams, dewatering, cut-ins, furnishing
and placing the pipe, fittings and plugs, bedding, all backfilling, disposal of excess material,
temporary sheeting and bracing, removal of abandoned utilities and services, temporary support,
removal and replacement of existing utilities and services, and the repair and replacement thereof if
damaged, connection of existing sewers, testing, and all other work required for a complete job.
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Pay Item Pay Unit

__ " Sanitary Sewer C-700X lin ft
__ " Sanitary Sewer D-2680 lin ft
____ "Sanitary Sewer C-76 Cl. __ lin ft
_____ " Sanitary Sewer lin ft
6" tee/wye on ____ " Sanitary sewer each
__ " Sanitary Sewer Lateral lin ft
Adjust Existing Sanitary Lateral lin ft
__ " Extra Strength Sanitary Sewer Lateral, per Detail S-17 lin ft
Reconnect Existing Sanitary Sewer Lateral each
Saddle for ____ " Lateral on ____ " Diameter or Less Sanitary Sewer, per each
Detail S-20

Drop Connection, per Detail S-1A, on ____ " Sanitary Sewer each
Drop Connection, per Detail S-1A, on " Sanitary Sewer, Over 15' each
Deep

____"Storm Sewer C14CIl. lin ft
____"Storm Sewer C76 Cl. ____ lin ft
___"Teeon___ " Storm Sewer each
_____"Basin ConnectionC14CI. lin ft
_____"Basin ConnectionC76 CL. lin ft

18.04.01 Sewers of the size(s) shown in the Bid Form shall be measured in lineal feet along the

centerline of the pipe, without reductions in length for manholes or other structures.

18.04.02 Sewer Laterals of the size(s) shown in the Bid Form shall be measured in lineal feet along
the centerline of the pipe from the center of the main line sewer to the other end of the pipe.

18.04.03 Tees and Wyes shall be measured as units furnished. Payment for laying tees or wyes shall
be included in the price for furnishing and laying the sanitary sewer.
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18.04.04

18.04.05

18.04.06

Adjust Existing Sanitary Lateral shall include relaying the existing sanitary sewer lateral to
clear any proposed sanitary sewer, storm sewer, or large water main and shall be measured in lineal
feet along the centerline of the sanitary sewer lateral, so adjusted and accepted by the Engineer.

Basin Connections of the size(s) shown in the Bid Form shall be measured in lineal feet
along the centerline of the pipe from the center of the manhole or receiving sewer to the center of
the catch basin.

Reconnect Existing Sewer Lateral shall be measured on the basis of a unit price for each
connection, including furnishing and placing all necessary bends, any necessary sewer lateral pipe,
the pipe-to-pipe adapter, the concrete collar, surface restoration (unless separate pay items are
provided therefor) and all else necessary and incidental thereto. The Contractor will be
compensated for the tee or wye under the appropriate item.
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DIVISION 19

WATER MAINS
19.01 Description
19.02 Materials
19.02.01 Ductile Iron Pipe
19.02.02 Concrete Water Pipe
19.02.03 Ductile Iron Restrained Joint Pipe
19.02.04 Water Main Fittings
19.02.05 Mechanical Joint Anchoring Fittings for Hydrants
19.02.06 Joint Restraining Glands
19.02.07 Tie Rods, Clamps, Nuts, Eye-Bolts and Appurtenances
19.02.08 Gate Valves and Tapping Valves
19.02.09 Butterfly Valves
19.02.10 Compression Type Fire Hydrants
19.02.11 Copper Water Service Pipe
19.02.12 Copper to Copper Connections
19.02.13 Lead Corporation Stop to Copper Connection
19.02.14 Tapping Saddles
19.02.15 Smith-Type Tapping Sleeves
19.02.16 Corporation Stops
19.02.17 Curb Stops
19.02.18 Curb Boxes
19.02.19 Valve Boxes
19.02.20 Rust Preventive Coating
19.03 Construction Methods
19.03.01 Excavation
19.03.02 Horizontal and Vertical Changes
19.03.03 Interruption of Water Service
19.03.04 Continuity of Service for Reconstructing an Existing Water Main
19.03.05 Pipe Installation
19.03.06 Assembling Mechanical Joint Pipe
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19.03.09
19.03.10
19.03.11
19.03.12
19.03.13
19.03.14
19.03.15
19.03.16
19.03.17

Plastic Wrap for Pipe

Setting Valves, Valve Boxes and Specials

Setting Hydrants

Laying Water Services

Tapping for Water Services

Reconnect Existing " Copper Water Services

Replace Lead Water Service with " Copper Water Service
Anchorage of Bends, Valves, Tees and Plugs

Hydrostatic Testing, Chlorination and Bacteriological Testing

19.04 Measurement and Payment
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19.01

19.02

19.02.01

19.02.02

19.02.03

19.02.04

DIVISION 19

WATER MAINS

Description:

The work shall consist of constructing water mains of specified sizes and appurtenances as
specified in the Bid Form and as shown on the Drawings, including the furnishing of all labor,
equipment, and materials. The placement of water mains, water service connections, and
appurtenances shall also include the excavation and backfilling of the trench as necessary.

All reference to American Water Works Association (ANSI/AWWA) standards shall be to
the latest revision thereof.

Materials:
Materials to be furnished by the Contractor shall meet the following requirements:

The Contractor will furnish certification by the Manufacturer stating that the pipe, specials,
valves, hydrants or other materials as required by the Engineer conform to the required
specifications.

In addition, all valves and hydrants are to be tagged or stamped by the Manufacturer stating
that they conform to the Standard Specifications. The tag or stamp shall be permanently attached to
valves and the barrel of hydrants.

All stainless steel materials used in this Division shall conform to ASTM F-593 or F-594.

Ductile Iron Pipe - Ductile iron pipe shall meet or surpass ANSI/AWWA C151/A21.50-816
(R86) and be in accordance with the specifications noted herein. All pipe shall be centrifugally
cast. Also, all pipe shall be lined with cement mortar on the inside in accordance with
ANSI/AWWA C-104/A21.4.

Unless otherwise specified, the pipe joints will be push-on type coupled in accordance with
ANSI/AWWA C-111/A21.11.

Unless otherwise specified, all pipe shall be Class 53.

Concrete Water Pipe - Concrete water pipe shall be in accordance with ANSI/AWWA
C-301 with a working pressure of 175 P.S.1.

Ductile Iron Restrained Joint Pipe - All ductile iron restrained joint pipe shall be Clow
Corporation "Super-Lock™ or "Ball and Socket"; American Ductile Iron Pipe "Lok-Ring Joint",
Flex-Ring Joint", or "Molox Ball Joint"; Griffin Pipe Products Co. "Snap-Lok"; or approved equal.
All components of the restrained joint shall be as manufactured, supplied, or recommended by the
manufacturer of the restrained joint pipe system actually installed.

Water Main Fittings - All fittings shall be ductile iron in accordance with ANSI/AWWA
C-153/A21.10 and with a minimum pressure rating of 350 P.S.1.
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19.02.05

19.02.06

19.02.07

19.02.08

Nominal thickness of ductile fittings shall be equal to Class 53 Ductile Iron Pipe Thickness.
Fittings shall be cement lined in accordance with ANSI/AWWA C-104/A21.4 and shall have
mechanical joints in accordance with ANSI/AWWA C-110/A21.10.

Mechanical Joint Anchoring Fittings for Hydrants - Mechanical joint anchoring fittings
furnished as an alternate to restrained joint pipe as noted in this Division for restraint of joints on
hydrant laterals shall be Clow F-1215, F-1216, F-1217, F-1218, or approved equal.

Joint Restraining Glands - Joint restraining glands shall be Megalug as manufactured by
EBAA Iron, Inc. or approved equal.

Tie Rods, Clamps, Nuts, Eye-Bolts and Appurtenances - All tie rods and nuts furnished as
an alternative to restrained joint pipe as noted in this Division shall be stainless steel, ASTM F-593
and F-594. 3/4" Diameter eye-bolts and nuts required and as shown in the Standard Details will be
"corten" steel or stainless steel. Clamps and other appurtenances which are not ductile iron, cast
iron or stainless steel, shall be coated as specified herein.

Gate Valves and Tapping Valves - This specification covers cast or ductile iron body,
bronze mounted gate valves for use in the water distribution system in sizes from 4 inches through
12 inches nominal diameter designed for direct bury and operated through a standard valve box.
Gate valves shall be East Jordan, Traverse City, Waterous, Clow or approved equal. Valves are to
be furnished in accordance with ANSI/AWWA C500 and in accordance with the following
supplementary specifications:

(a) These valves are for ordinary water distribution system service in approximately level
setting on buried pipelines. Unless otherwise noted on the Drawings, these valves shall be the same
nominal size as the water main. They will be double disc gate valves with non-rising stems.

(b) Four copies of certified shop drawings shall be furnished as requested by the Engineer
for each valve size and type including all repair parts ordering data.

(c) The valve shall have mechanical or restrained joint ends in accordance with
ANSI/AWWA C500. Valves with mechanical joint ends will be furnished with accessories,
including glands, gaskets, and "corten" steel or stainless steel tee-head bolts and nuts.

(d) The valves will be installed vertically in a horizontal line.

(e) The stems shall be made of Grade D or E bronze as listed in ANSI/AWWA C500.

(f) The stuffing box shall be the O-ring type as listed in ANSI/AWWA C500.

(9) Gland bolts shall be of Class B, C, D, or E bronze, "corten™ steel, or stainless steel as
listed in ANSI/AWWA C500.

(h) All valves shall rotate clockwise to open, wrench nut to be painted red, and be 1-15/16
inches square at the top, 2 inches square at the base and 1-3/4 inches high. The nut or cap screw for
the wrench nut shall be bronze or stainless steel per ASTM F-593 and F-594.

(i) Bonnet bolts shall be rust-proofed by cadmium or zinc coating.
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19.02.09

19.02.10

(1) The minimum number of turns to operate the valve from fully open to fully closed shall
be in accordance with ANSI/AWWA/C500 using stems with single lead threads:

SIZE MINIMUM NUMBER OF FULL TURNS
4 inches 12
6 inches 18
8 inches 24
12 inches 36

Butterfly Valves - This specification covers tight shut off butterfly valves for water system
distribution valves, 24" and less, shall be designed for direct bury and operated through a standard
valve box. Butterfly valves shall be Pratt Ground-Hog or approved equal.

Valves furnished under this specification shall conform to ANSI/AWWA C504, except as
herein modified. Unless otherwise noted on the Drawings, these valves shall be the same nominal
size as the water main.

Valves shall be Class 150-B and have mechanical or restrained joint ends in accordance
with ANSI/AWWA C110.

(a) Four copies of certified shop drawings shall be furnished as requested by the Engineer
for each valve size and type including all repair parts ordering data.

(b) Valves will be furnished with "corten" steel or stainless steel nuts and bolts.

(c) Manual operators shall be of the traveling nut slotted lever or link-lever type, sealed and
gasketed, and lubricated to withstand submersion in water.

(d) The minimum number of turns to operate the manual valve from fully open to fully
closed shall be the same as for gate valves using a single-lead stem in accordance with
ANSI/AWWA C500.

(e) The operator or wrench nut shall be painted red and 1-15/16 inches square at the top, 2
inches square at the base and 1-3/4 inches high.

(f) The operator shall rotate clockwise to open and shall have the input shaft vertical.
(9) The body of the valve will be of the short pattern design unless specified otherwise.
(h) The maximum non-shock shutoff pressure rating shall be 150 P.S.1I.

(i) Shaft seals shall be of the O-ring type and replaceable without removing the valve from
service.

Compression Type Fire Hydrants - Compression type fire hydrants shall be in strict
conformity with the ANSI/AWWA C502 and the following specifications:

(a) Four copies of certified shop drawings shall be furnished as requested by the Engineer
for each hydrant including all repair parts ordering data.
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(b) The main valve stem operating and supporting mechanism shall not restrict the flow of
water through the nozzles. Loss of head due to friction, within the hydrant, corrected for inlet and
outlet velocity head, shall not exceed the maximum permissible head loss as given in the following

table:
Nominal Diam. of Total Flow from Max. Permissible
No. of Outlet Outlet Nozzles Outlet Nozzles Head Loss
Nozzles Inch. GPM PSI
1 2-1/2 250 1.0
2 2-1/2 500* 2.0
1 4 1000 5.0

* 250 gpm approximately, from each outlet nozzle.

(c) If the operating mechanism is under the main valve, it shall be bronze to bronze
mounted. The hydrant top shall be of the dry type bonnet design (free-draining) and contain no oil.

(d) The hydrant valve shall be compression type and 5-1/4 inches in diameter.
(e) The inlet at the hydrant butt shall be mechanical joint ANSI A21.11 standard 6 inch.

(f) The delivery or head of the hydrant shall have two 2-1/2 inch and one 4-inch National
Standard hose coupling male screw thread outlets with caps.

(9) The hydrant shall have a bury length of six feet from the invert of the connecting pipe to
the ground line. The distance from the center line of the connecting pipe to the center line of the
outlet nozzles shall not be less than seven feet six inches.

(h) Each nozzle cap shall have a suitable rubber or synthetic rubber gasket and chains with
"S" hooks attached to the barrel.

(i) The hydrant shall be opened by turning the operating nut clockwise. A clearly visible
arrow and the word "OPEN" shall be cast in relief on the top of the hydrant to designate the
direction of opening.

(1) The hydrant shall be painted with a zinc chromate primer and finish coat of Rust-Oleum
#944 chrome yellow above grade and with two coats of asphalt varnish below grade. Painting shall
be in strict accordance with ANSI/AWWA C502.

(k) The hydrant operating nut and nozzle caps shall have a 1-3/4 inch square portion one
inch high.

(I) O-ring seals shall be installed in the hydrant top. Stuffing box seals may not be used.

(m) The hydrant shall be capable of withstanding a minimum of 200 foot-pounds of torque
in both the opening and closing directions without causing permanent deformation of metal parts.
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19.02.11

19.02.12

19.02.13

19.02.14

19.02.15

19.02.16

19.02.17

19.02.18

(n) Barrel and stem extensions shall be made at or above the ground line and without
digging.

(o) The hydrant mechanism shall be so designed that the valve may be easily removed and
the valve seat, if required to be removed, shall have bronze to bronze mounting for easy removal.

(p) Outlet nozzles shall be threaded into the barrel and pinned.
() The hydrant shall be supplied with a tapped drain. The drain shall be plugged.

(r) Compression type fire hydrants shall be Clow-Eddy F-2641, Traverse City TVC-5 or
East Jordan BR-5. If required by the Engineer, the Contractor shall submit a shop drawing of the
proposed hydrant for review.

(s) The Contractor will be required to present an affidavit from the Fire Underwriter
Laboratory that the maximum permissible loss of head is not exceeded if so requested by the
Engineer.

Copper Water Service Pipe - Copper water service pipe two (2) inches and smaller in
diameter shall be Type K, annealed seamless soft copper tubing in accordance with the current
ASTM Specifications.

Copper to Copper Connections - Copper to copper connections shall be Mueller H-15400,
H-15403, H-15406; McDonald 4756, 4758; Hayes 5610, 5615, 5615C.F.; Ford C-22, CS-22, C-44,
Jones J-1528, J-1529, J-2609 or approved equal.

Lead Corporation Stop to Copper Connection - Lead corporation stop to copper connection
shall be made with tapping adapter Mueller H-154-80 or approved equal.

Tapping Saddles - Tapping saddles shall have stainless steel straps and be Ford FC202
Series; Rockwell 317 and 393 Series; Romac 202N Series or approved equal. Threads shall be as
per ANSI/AWWA C-800 (Standard Mueller Thread). NOTE: 1-1/2" and 2" taps require saddles on
4" through 16" water mains.

Smith-Type Tapping Sleeves - Smith-type tapping sleeves are to be all stainless steel
sleeves with stainless steel flange, Ford FAST; Romac SST; Rockwell #663; JCM #432, or
approved equal.

Corporation Stops - Corporation stops shall be Mueller H-15000, H-15008, H-15013;
McDonald 4701, 4701B, 4701BT, 4701T; Hayes 4400, 4400C.F., 5200, 5200C.F.; Ford F-600, FB-
600, F-1000, FB-1000; Jones J-3401, J-1500, J-1930, J-1937, or approved equal. Threads shall be
as per ANSI/AWWA C-800 (standard Mueller thread).

Curb Stops - Curb stops shall be Mueller H-1502-2, H-1504-2, H-15200 or H-15204;
McDonald 4713, 4713T, 6100 or 6100T; Hayes 4008, 4304, 4304C.F. or 5045; Ford B-22 or B-44;
or Jones J-1949 or approved equal.

Curb Boxes - Curb boxes shall be the Buffalo type, Mueller No. H-10350 (with H-10349
base for 2" curb cock), Tyler No. 6500 "D" screw type, or approved equal.
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19.02.19

19.02.20

19.03

19.03.01

19.03.02

Valve Boxes - Valve boxes (three piece) shall be Tyler 6860 series, or approved equal.

Rust Preventive Coating - Fittings, clamps, bolts, nuts, appurtenances, etc., which are not
ductile iron, cast iron, stainless steel or corten steel, and are buried in the ground shall be coated
with a coal tar protective coating in accordance with ANSI/AWWA C203. Also, existing steel
water main encountered during construction shall be coated as noted above.

The material shall be Tnemec 46A-413 manufactured by Tnemec or Kop-Coat 300-M as
manufactured by Kop-Coat Company or an approved equal.

The application of the material shall be according to the specifications or instructions of the
Manufacturer.

The cost of furnishing and applying such material shall be included in the unit price bid for
water main of the sizes shown.

Construction Methods:

Excavation - Excavation shall be done in accordance with Division 17 and the following
conditions:

(@) Alignment - Alignment of the trench shall be as shown on the Drawings unless
otherwise required by the Engineer.

(b) Depth - Depth of the water main shall be 5 feet 9 inches from grade to center line of
pipe or have a minimum 5'-0" of cover to the top of the pipe, unless otherwise specified on the
Drawings or required by the Engineer.

Horizontal and Vertical Changes - The data shown on the Drawings is indicative of
adjacent and/or interfering structures and features, but is not guaranteed to be complete or exact in
location and detail. Small adjustments can be made by deflecting joints as per manufacturers
recommendation and not exceeding Table | and Table 1l as follows.
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TABLE |

Maximum Deflection Full Length Pipe - Mechanical Joint Pipe
Maximum Approx. Radius of Curve Produced
Size of Deflection Deflection By Succession of Joints
Pipe Angle Inches Feet
In Deg. - Min. 18-ft 20 ft. 18-ft. 20-ft.
Length Length Length Length

4 8-18 31 35 125 140

6 8-07 27 30 145 160

8 5-21 20 22 195 220

10 5-21 20 22 195 220

12 5-21 20 22 195 220

14 3-35 13-1/2 15 285 320

16 3-35 13-1/2 15 285 320

18 3-00 11 12 340 380

20 3-00 11 12 340 380

24 2-23 9 10 450 500

30 2-23 9 10 450 500

36 2-05 8 9 500 550

TABLE Il
Maximum Deflection Full Length Pipe - Slip Joint Pipe
Maximum Approx. Radius of Curve Produced
Size of Deflection Deflection By Succession of Joints
Pipe Angle In Ft
In Deg 18-ft 20 ft. 18-ft. 20-ft.
Length Length Length Length

4 5 19 21 205 230
6 5 19 21 205 230
8 5 19 21 205 230
10 5 19 21 205 230
12 5 19 21 205 230
14 3 11 12 340 380
16 3 11 12 340 380
18 3 11 12 340 380
20 3 11 12 340 380
24 3 11 12 340 380
30 3 11 12 340 380
36 3 11 12 340 380

the deflection tables.

Insofar as possible, the Contractor shall do the work in the locations shown on the
Drawings, with minor adjustments allowable if approved by the Engineer. Deflections in pipes
and fittings shall be made with sufficient number of joints being deflected to allow for clearance of
underground structures. The maximum deflection permissible shall be limited to that allowed in
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19.03.04

grade shall not exceed 8 feet and the minimum distance from top of pipe to ground line is 4 feet
provided said vertical change can be accomplished within 40 linear feet each side of the conflicting
utility. When using concrete pipe or restrained joint pipe, laying schedules will be required and
followed unless adjustments are approved by the Engineer.

Interruption of Water Service - The Contractor shall not operate any valve on any water
main in service, except in case of emergency. In such emergency, the Contractor shall, with the
approval of the Engineer, operate such valves consistent with normal valve operating procedures in
order to relieve the emergency. The Contractor shall immediately notify the Fire Department,
Grand Rapids Water System and consumers affected regarding the time and probable duration of
each shut-off.

In other cases for which the Grand Rapids Water System personnel operate the valves, the
Contractor shall notify the Fire Department, Grand Rapids Water System and consumers affected at
least one day in advance of the shut-off. The Grand Rapids Water System will then open and close
valves on mains in service where necessary, in conjunction with the Contractor's work, subject to
such limitation as to time and place as requirements of the Grand Rapids Water System shall
impose.

Continuity of Service for Reconstructing an Existing Water Main - Where the Contractor is
replacing an existing water main, it shall be the Contractor's responsibility to schedule his/her work
in such a manner so as to ensure that the time period during which water service is shut down is
kept to a minimum. To this end, the Contractor shall construct the new water main while the
existing water main remains in service. The following general procedure shall be employed to
ensure minimum service interruptions:

(@) The Contractor shall lay the entire new main.
(b) The new main shall be tested and chlorinated.

(c) After the testing and chlorination has been approved, the Contractor shall connect one
end of the new water main to the water system and plug the open end of the existing water main
that is to be abandoned.

(d) While the Contractor is proceeding with the reconnection of existing water services,
both the old and the new water mains shall be in service. each main being connected to the water
system at one end only.

(e) Upon completion of the water service reconnections, the Contractor shall then remove
the temporary plug from the "dead end" of the new water main and connect that end of the main to
the water system to complete the loop and thereby disconnect permanently the old main from the
water system.

(f) AIll work necessary to maintain service as described above shall be coordinated with

the Engineer and the Grand Rapids Water System, and shall be considered as included in other
items of the contract.
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19.03.05

19.03.06

Pipe Installation -

(@) Manner of Handling Pipe, Etc. - Proper implements, tools and facilities shall be
provided and used by the Contractor for the safe and expedient completion of the work. All pipe,
fittings, valves and hydrants shall be carefully lowered into the trench by means of derrick, ropes,
or other suitable tools or equipment, in such a manner as to prevent damage to pipe or pipe coating.
Under no circumstances shall pipe or accessories be dropped or dumped into the trench.

(b) Grade - The Contractor shall always check the lines and grades of the pipe as
constructed from the stakes furnished by the Engineer. Any variation therefrom shall be corrected
as approved by the Engineer before continuing with the work.

(c) Pipe Kept Clean - All dirt or other foreign material shall be removed from the inside of
the pipe before it is lowered into its position in the trench, and it shall be kept clean by approved
means during and after laying.

Whenever work is stopped for the day, a standard plug shall be securely placed in the end
of the pipe. No tools or other articles shall be stored in the pipe at any time.

(d) Cutting Pipe - The Contractor shall cut the pipe in a neat, straight and uniform manner
wherever necessary for placing valves, hydrants, special castings, or closure pieces without damage
to the pipe and without extra cost to the City. The area adjacent to cuts made on pipe shall be
beveled before assembly of the joint.

The method of cutting pipe shall be subject to the approval of the Engineer.
(e) Bell Ends to Face Direction of Laying - Unless otherwise approved, pipe shall be laid

with bell ends facing the direction of laying; and for lines on an appreciable slope, bells shall, at the
direction of the Engineer - face up-grade.

(f) Railroad Crossing - Whenever the line of the pipe shall cross any railroad or lie within
the railroad right-of-way, all of the precautionary construction measures required by the railroad
officials shall be followed by the Contractor.

(9) Spacers in Ductile/Cast Iron Sleeves - In connecting ductile/cast iron pipe together with
a ductile/cast iron sleeve, the space between the adjoining ductile/cast iron pipes shall not exceed
one inch. Where the space between adjoining ductile/cast iron pipe exceeds one inch, a spacer shall
be placed to fill the space. The spacer shall be a piece of ductile iron pipe of the same diameter and
class as the adjoining pipes and shall be cut straight and uniform and be free of defects and damage.

Assembling Mechanical Joint Pipe -

(a) Preparation of Pipe Ends - The last exterior 8 in. of the plain end and inside of the bell
of mechanical joint pipe shall be thoroughly cleaned to remove oil, grit, tar (other than standard
coating), or any other foreign matter and then painted with a non-toxic, tasteless, odorless vegetable
soap product recommended and/or supplied by the Manufacturer. The retaining gland shall then be
slipped on the plain end of the pipe with the lip extension of the gland toward the bell end of the
pipe to be joined. The rubber gasket shall be cleaned and painted with the vegetable soap product
and placed on the plain end with the thick edge toward the gland.
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(b) Alignment of Pipe in Bell - The plain end shall be centered in the bell, the pipe forced
"home", and brought into alignment; it shall be secured there with sand carefully tamped under and
around it, excepting at the bell holes. Care shall be taken to prevent dirt from entering into the joint
space.

(c) Bolting of Joint - The entire section of the pipe shall be pushed forward to seat the plain
end in the bell. The gasket shall then be pressed into place within the bell, being careful to have the
gasket evenly located around the entire joint. The retaining gland shall be moved along the pipe
into position for bolting, all of the bolts inserted, and the nuts screwed up tightly with the fingers.
All nuts shall be tightened with a torque limit wrench. The torque limits for various sizes of bolts
shall be as follows:

Size Range of Torque
In. Ft- Lb.
5/8 45-60
3/4 75-90
1 100-120
1-1/4 120-150

Nuts spaced 180 degrees apart shall be tightened alternately in order to produce an equal
pressure on all parts of the gland. When tightening bolts, it is essential that the gland be brought up
toward the pipe flange evenly, maintaining approximately the same distance between the gland and
the face of the flange at all points around the socket. This may be done by partially tightening the
bottom bolt first, then the top bolt, next the bolts at either side, and last, the remaining bolts.
Repeat this cycle until all bolts are within the above range of torques. If effective sealing is not
attained at the maximum torque indicated above, the joint should be disassembled and reassembled
after thorough cleaning. Overstressing of bolts to compensate for poor installation practice is not
allowed.

Assembling Slip Joint Pipe -

(a) Preparation of Pipe Ends - After the pipe is lowered in the trench and positioned for
jointing, the inside of the bell and the outside of the plain end of the jointing pipe must be wiped
clean to the guide line stripe. The gasket is then inserted in the groove in the bell by flexing so that
it is in the proper position. A liberal coating of the vegetable soap product, as specified in this
Division, shall be applied to the outside of the plain end from the plain end to the guide line.

The condition of the trench bottom must be such that correct position and location of the
pipe results in a joint of maximum tightness and a permanent seal is assured.

(b) Restrained Joint Pipe - Restrained joint pipe will be assembled in the same manner as
slip joint pipe and as outlined in the Manufacturer's recommendations.

(c) Permissible Deflection of Joints - Permissible deflection of joints in slip joint pipe shall
be in accordance with Table II. Permissible deflection for restrained joint pipe shall be in
accordance with the Manufacturer's recommendation.
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Jointing Concrete Water Pipe -

(a) Preparation of Pipe Ends - The joint rings and rubber gasket shall be cleaned and
liberally lubricated with an approved type of vegetable oil soap.

(b) Alignment of Pipe in Bell - The plain end, with the gasket placed in the groove, shall be
centered into the bell of the pipe already laid, making sure that both pipes are properly aligned.
The pipe is then forced "home". After the plain end ring is well centered into the joint ring, so that
the gasket shall be fully compressed and brought to its final shape, and just before the pipe is
brought fully home, each gasket shall be carefully checked with a suitable feeler gauge supplied by
the pipe manufacturer for being in proper position around the full circumference of the joint. If the
gasket is found not to be in proper position, the pipes shall be separated and the damaged gasket
replaced.

(c) Pouring Cement Grout in Diaper - When the pipe has been joined, a band at least five
and one-half inches (5-1/2) wide shall be placed around the outside of the pipe at the joint as
recommended and available from the pipe manufacturer. The band shall serve as a form for placing
a 1:2 cement mortar grout in the external recess formed by the face of the bell and the shoulder of
the plain end.

The cement mortar grout materials and preparation shall meet the requirements of
ANSI/AWWA C300.

If a reinforced paper joint band is used, it shall be drawn up tight around the pipe and the
backfill tamped against it up to the spring line before pouring the grout. If a cloth band is used, it
shall be wired around the outside of the pipe and the grout poured before backfilling. On pipes of
24-inch diameter or larger, the joint space remaining on the inside of the pipe shall be filled with a
stiff mix of 1:2 cement mortar which shall be troweled in place so as to produce a continuous
smooth flush surface across the joint.

(d) Permissible Deflection in Joints of Concrete Water Pipe - Wherever necessary to deflect
pipe from a straight line, either in a vertical or horizontal plane, to avoid obstructions, to plumb
stems, or for any other reason, the degree of deflection shall be such so that the joint opening in the
inside of the pipe shall not exceed 3/8 in. or the allowance as recommended by the pipe
Manufacturer, whichever is the least.

Plastic Wrap for Pipe - Where indicated on the Drawings, the pipe shall be encased in a
seamless polyethylene tube, in accordance with ANSI/AWWA C105/A21.5. The use of plastic
wrap does not preclude the need for the rust preventive coating as referenced in this Division.

Setting Valves, Valve Boxes and Specials -

(a) General - Valves and specials shall be set and jointed to new pipe in the manner
heretofore specified for cleaning, laying and jointing pipe. All valves and specials shall be
anchored in accordance with this Division.

(b) Valve Boxes - Valve boxes shall be firmly supported and maintained plumb over the

operating nut of the valve, with box cover flush with the grade line or at such level as may be
directed. All other valves, as may be designated on the Drawings, shall be set in valve chambers
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with the operating nuts readily accessible for operation through the valve chamber opening or
through a valve box top section let into the chamber top centered over the operating nut.

(c) Valve Chambers - Valve chambers when shown on the Drawings, or called for in the
Bid Form or Special Specifications shall be constructed in accordance with the Drawings or the
applicable Standard Details and shall conform to the requirements of Division 20.

Setting Hydrants -

(a) Location - Hydrants shall be set at the locations shown on the Drawings or as approved
by the Engineer. All hydrants set within the street right-of-way shall have their grade line mark
located (6) six inches above the proposed centerline grade. All hydrants not located within a street
right-of-way shall have their grade line mark set at the grade line shown on the Drawings, in the
specifications or as in the applicable Standard Detail.

All necessary hydrant extensions shall be furnished and placed by the Contractor. When
hydrant extensions are required because the water main is deeper than the standard as shown on the
Drawings, or as required by the Engineer, or if the grade at the hydrant location is substantially
different from the grade above the water main, then hydrant extensions shall be paid for separately.
If a hydrant extension is required for any other reasons, it shall be provided by the Contractor at no
additional cost as part of the work of installing the hydrant. All extensions shall be painted as noted
in this Division.

(b) Position of Nozzles - All hydrants shall stand plumb and shall have their hose or 2-1/2"
nozzles parallel with the curb, with the pumper nozzle pointing normal to the curb. The 4" nozzle
shall be a minimum of 18" above the ground.

(c) Anchorage for Hydrants, Hydrant Valves, and Hydrant Laterals - Each hydrant will be
restrained to the hydrant lateral valve and the valve shall be restrained to the water main or tee with
restrained joint pipe, mechanical joint anchoring fittings or stainless steel tie rods as specified in
this Division. Thrust blocks will not be used for restraint on hydrants or hydrant laterals. The
entire hydrant lateral shall be restrained as provided for herein.

(d) Pumping Hydrant - All fire hydrants shall be pumped completely dry when the water
main is placed in service.

Laying Water Services - Water services shall be laid perpendicular to the water main unless
otherwise approved by the Engineer. The curb stop shall normally be one (1) foot from the
sidewalk, toward the street. The curb stop shall be installed on an approved block or brick support
so that the valve can be operated normally after backfilling.

The service shall be sealed shut by using a copper to copper connection or cast iron or
ductile iron plug. Under no circumstances is the water service laid by the Contractor to extend
closer than five (5) feet to the structure to be served unless said last five (5) feet is laid under the
supervision of a licensed plumber in possession of a valid connection permit.

Tapping for Water Services - Taps one-inch in diameter and less shall be made either by
the City or the Contractor, but no taps shall be made until a permit has been issued, the water main
has passed hydrostatic and bacteriological testing and approval has been granted by the Engineer.
The corporation stop shall be installed using a tapping machine approved by the Engineer and shall
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be installed along the horizontal axis of the pipe. Acceptable tapping machines are those
manufactured by Hayes, Mueller, Ford, A.P. Smith or an approved equal. The flow arrow shall
point away from the main.

All taps over one inch in diameter shall be made by the City and charged to the Contractor
with material (including the corporation stop, any necessary saddle or tapping sleeves, etc.) to be
furnished by the Contractor. Taps one-inch in diameter and less which are made by the City shall be
similarly charged to the Contractor as noted above. All service tees installed as part of the water
main construction shall have a permit issued before construction commences.

Reconnect Existing " Copper Water Service - This work consists of all that is
necessary to reconnect existing copper water services to the new water main including all copper
water pipe, connections, fittings, sand backfill, and all else necessary to reconnect the water
service, complete, in accordance with the Drawings and applicable Standard Details. The tap will
be paid for under a separate item.

Replace Lead Water Service with " Copper Water Service - The work consists of
removing all lead water services and replacing them with copper water services of the sizes shown
on the Drawings from the new water main to the existing curb stop including reconnection to the
existing lead water services one foot behind the curb stops with the appropriate adapters and
backfilling the trench with sand in accordance with the Drawings and applicable Standard Details.

The Contractor shall be required to obtain tapping permits prior to commencement of such
work; however, said permit will be issued at no charge to the Contractor. The taps including the
corporation stop and collar shall be paid for separately. The curb stop shall also be replaced but will
be paid for separately.

Anchorage of Bends, Valves, Tees and Plugs

(a) General Requirements - On water main work, all bends, tees, plugs, reducers and other
fittings shall be securely anchored. Anchorage can be accomplished through the use of the
following methods: Joint Restraint, Thrust Blocks and Encasements. However, thrust blocks will
only be permitted at such locations where the Drawings specifically indicate that they will be
allowed, or as approved by the Engineer. When using concrete pipe or restrained joint pipe, laying
schedules will be required and followed unless adjustments are approved by the Engineer.

The cost of providing anchorage and for all work in connection therewith and incidental
thereto shall be included in the price bid for the water main and no extra payment will be made.

For concrete pipe, the restraining element shall be of the type recommended by the
Manufacturer and approved by the Engineer. Welded type restrained joint water pipe shall be
assembled according to the Manufacturer's recommendations.

(b) Joint Restraint - refers to mechanical devices such as restrained joint pipe, stainless
steel tie rods, joint restraining glands or mechanical joint anchoring fittings.

(1) Restrained joint pipe and restrained joints for any necessary closure pieces at

specials shall be as specified in this Division unless an alternate method is given prior
approval by the Engineer.
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(2) Stainless steel tie rods shall be as specified in this Division. The number of rods to
be provided is listed below in Table IlI.

Table 11
Number of Rods Per Joints
Pipe Size No. of Rods
6" 2
8" 2
10" 4
12" 6
16" 8

(3) Joint restraining glands shall be as specified in this Division and may be used as an
alternative to restrained joint pipe or stainless steel tie rods on 16" diameter pipe and less.
Approved joint restraining glands will be permitted on hydrants, hydrant laterals and
hydrant valves.

(4) Mechanical joint anchoring fittings shall be as specified in this Division and are
approved for use for anchorage of hydrants, hydrant valves and hydrant laterals only.

When joints are to be restrained with mechanical devices as noted above, all joints shall be
restrained for a minimum distance from the fitting as required in Table IV.

TABLE IV
PIPE RESTRAINT LENGTH REQUIRED, FEET
Pipe Tees, 45° 22-1/2° 11-1/4° Dead Reducers
Diameter 90° Bends Bends Bends Bends Ends (one size) **
4" 23 9 5 2 57
6" 32 13 6 3 82 43 63
8" 41 17 8 4 104 43 55
12" 58 24 12 6 149 80 120
16" 74 31 15 7 192 82 110
20" 89 37 18 9 233 82 104
24" 104 43 21 10 272 82 99
30" 123 51 25 12 328 115 148
36" 141 58 28 14 379 115 140

** |f straight run of pipe on small side of reducer exceeds this value, then no restrained joints are
necessary.

NOTE: The length of restrained pipe required as shown in Table IV is based on trench backfill being
compacted to 95% of the maximum unit weight as measured by the modified Proctor, AASHTO T-
180. If the pipe is to be wrapped in polyethylene, the length of restrained pipe required will be as
shown on the Drawings or in the special specifications. Table IV does not consider polyethylene
wrapped pipe.
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(5) Special fittings and anchoring requirements: All joints lying within the above
minimum distances from the fitting must be restrained as noted herein and as referenced in
the applicable Standard Details.

Tees: Tees shall be restrained in the branch direction as required in Table IV. Also, to
augment the above, in the straight through direction, the minimum length of the first pipe
on either side of the tee shall be 10 feet. In those cases where a valve is placed at the tee,
the valve shall be restrained to the tee as noted below and the next pipe shall be a minimum
length of 10 feet.

Plugs: All dead ends on water mains shall be capped or plugged with standard plugs or
caps. The water main, including the plug or cap, shall be restrained back from the plug or
cap as required in Table IV.

Bends: Bends shall be restrained in both directions as required in Table IV.

Valves: Valves used in conjunction with restrained joint pipe shall be restrained in
accordance with the recommendations of the manufacturer of the restrained joint pipe. All
valves at crosses or tees will be restrained to the tee by use of restrained joint pipe or
stainless steel tie rods. Anchorage of hydrant valves is shown in the Standard Details.

(c) Thrust Blocks - Thrust blocks shall be allowed only at the specific locations shown on
the Drawings, or as specifically approved by the Engineer. At such locations, all fittings which
have not been restrained through the use of restrained joint pipe or stainless steel tie rods shall be
securely blocked against the trench bottom and walls through the use of concrete thrust blocks.
Thrust blocks shall be formed as shown on the applicable Standard Detail or as approved by the
Engineer according to the laying conditions encountered.

Forms for thrust blocks shall be of industry standard materials (i.e., steel, plywood, wood
etc.) as necessary to ensure they are constructed to the dimensions shown. The concrete shall be
separated from the water main by a layer of visqueen or other approved wrap to ensure that there is
no bonding between pipe and concrete. Any jointing of thrust blocks required by the Drawings and
specifications shall be included in the bid price for the water main and no extra payment will be
made. If such jointing of thrust blocks is required by the Engineer during construction, the
additional cost shall be due the Contractor.

(d) Encasements - For water main greater than 16 inches in diameter, joint restraint may
include encasements and shall be as required on the Drawings, in the Special Specifications, or on
the applicable Standard Details.

Hydrostatic Testing, Chlorination and Bacteriological Testing -

(a) General Requirements: All newly constructed water mains and water services 4 inches
and greater in diameter must be hydrostatically tested, chlorinated, and bacteriologically tested.
Hydrostatic testing and chlorination may be performed by the contractor or performed by the Grand
Rapids Water System, at the Contractor's option. Bacteriological Testing will be performed by the
Grand Rapids Water System personnel. The Contractor shall provide a minimum of 48 hours
advance notice to the Grand Rapids Water System to either schedule the testing crews or to
schedule the observation of the testing in the event the Contractor elects to perform the same.
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Contractors are encouraged to give as much advance notice as possible, particularly during the busy
portion of the construction season.

The Contractor shall make every effort to schedule well in advance of the anticipated time
for testing and chlorinating. The Contractor shall ensure that all trenches are open, that riser pipes
are easily accessible without use of ladders and that provisions have been made for the removal of
ground water so that testing and chlorinating can begin immediately upon arrival of Grand Rapids
Water System personnel.

The Contractor will supply all of the necessary plugs, caps and two inch galvanized riser
pipes with two inch gate valves. The main plugs or caps placed at the end of the water main and/or
the end of the stub services for future main extensions for testing, flushing, and chlorinating, shall
have an opening extension or connection of not less than 2 inches in diameter, so that filling,
flushing and chlorinating can take place at a sufficient velocity to clean the main and reduce the
time required for these operations. The Contractor shall also provide a clean city water supply to
within 50 lin. ft. of the test site as shown on the applicable Standard Detail.

The water main must be flushed to ensure the removal of all foreign material prior to
testing. The Contractor shall provide restraints adequate for the testing pressures. Provisions for
flushing the mains without damage to surrounding property shall be made in advance by the
Contractor. Such flushing may include the use of a polyethylene swab ("Poly Pig") or the injection
of compressed air into the main as approved by the Engineer. The Contractor shall be responsible
for providing a suitable and approved means for discharge of flushing, testing and chlorinating
water. This includes disposing of heavily chlorinated water.

The Contractor shall maintain the equipment and set up for testing (riser pipes, gate valves,
etc.) in good and workable condition and shall make all necessary repairs prior to testing and
chlorination.

The Contractor will protect all exposed piping from freezing during the winter construction
season. In the event it becomes necessary to thaw frozen piping and/or valves, the Contractor shall
be responsible for damages caused by either the Contractor or the Grand Rapids Water System
while attempting to thaw said frozen piping and valves. The Grand Rapids Water System will
attempt to notify the Contractor of any such damages of which it is aware.

(b) Hydrostatic Tests: If the Contractor elects to perform the hydrostatic testing, said
testing will be observed by Grand Rapids Water System personnel using a water meter supplied by
the Grand Rapids Water System. Existing valves as necessary to flush and fill the main may be
operated by the Contractor as approved by the Engineer and the Grand Rapids Water System.

The length of water main to be tested shall be as approved by the Engineer. Large test
sections will not proportionally increase the leakage allowance, but will be rounded off to the next
higher 100 joint increment. Only when permission from the Engineer has been received, shall a test
be made against an existing valve. The new facility shall be tested separate from existing water
mains unless a connection is approved by the Engineer and the Grand Rapids Water System.

(1) Test Pressure: The test pressure shall be 160 PSI. The pipe shall be filled with
water slowly, and all air pockets removed by bleeding off at hydrants or standpipes. All
valves and hydrants and the pipe will be pressurized to the specified pressure by a pressure

pump.
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(2) Acceptance: Acceptance shall be determined on the basis of allowable leakage. If
any test discloses a leakage greater than that specified in the table, the Contractor will be
required to locate and repair the defects until the leakage is within the specified allowance.

Allowable leakage per 100 joint of pipeline in gallons per hour will be as follows and
based on a test pressure of 160 psi:

ALLOWABLE LOSS
PIPE SIZE IN INCHES (GALLONS PER HOUR PER 100 JOINTS)

4 1/2 gallon
6 1 gallon

8 1-1/2 gallon
10 2 gallon
12 2 gallon
16 2-1/2 gallon
24 3 gallon
30 4 gallon
36 5 gallon

The test shall be repeated as necessary to maintain the test pressure for one hour. In all
cases, the pressure shall be restored to 160 pounds at the end of the one hour period. The
loss shall not exceed the allowance in the table for the size of pipe and number of joints.

(3) Defects, Cracks or Leakage: Any defects, cracks or leakage that develop or may be
discovered, either in the pipe or in the castings or due to the negligence of the Contractor,
shall be promptly corrected by the Contractor at his/her expense to the satisfaction of the
Engineer.

(4) Leakage: Leakage is defined as the quantity of water to be supplied into the newly
laid pipe necessary to maintain the specified leakage test pressure after the pipe has been
filled with water and air expelled.

(c) Chlorination - After the hydrostatic test has been satisfactorily completed the water
main shall be chlorinated. This may be done by either the Contractor or the Grand Rapids Water
System personnel at the Contractors option. If the Contractor elects to perform the work necessary
to chlorinate the water main, the same shall be accomplished by use of an approved liquid
chlorinator in accordance with the requirements of the Grand Rapids Water System and under the
observation of Grand Rapids Water System personnel. Approved liquid chlorinators are Chem-O-
Feeder as manufactured by BIF Corporation, Wallace Tiernan Series 44-747 as manufactured by
Wallace Tiernan or an approved equal. Following the injection of the required chlorine solution,
the water main shall be left for a period of at least 12 hours after which the water main shall be
flushed again with City water to remove the chlorine solution.

The Contractor shall not place or inject any chlorine tablets or powder into the pipe during
construction or prior to the testing and chlorination of the main.

In certain situations, small sections of the new water main may, with the approval of the

Engineer and the Grand Rapids Water System, be excluded from the overall chlorination. When
this is the case, all pipe, fittings, or offsets must be cleaned of all dust, dirt or other deposits and
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then carefully swabbed with a chlorine solution containing 50,000 parts per million (5% bleach -
Clorox, etc.) of chlorine immediately before installation.

(d) Bacteriological Testing - Once the hydrostatic testing and chlorination have been
completed and the water main filled with City water, Grand Rapids Water System personnel will
initiate sampling for bacteriological testing with the assistance of the Contractor.

In accordance with State Health Department requirements, two (2) consecutive,
bacteriologically safe samples must be taken at twenty-four (24) hour intervals before the new
water main may be connected to the existing water system.

(e) Responsibility for Testing Costs - All work performed by the Grand Rapids Water
System in connection with initial testing and chlorinating the water main will be done at the
expense of the City. However, if it is necessary to test or chlorinate more than once, all additional
costs beyond the first test shall be borne by the Contractor. The cost for all work performed by the
Contractor and materials supplied by the Contractor in connection with testing and chlorinating the
water main shall be included in the unit the price bid for furnishing and laying the water main and
no extra payment will be made therefore.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material and shall include all clearing, tree removal, tree root
protection, removal of pavement, excavation, trenching, cofferdams, dewatering, furnishing and
placing the pipe, fittings and plugs, anchorage, bedding, all backfilling, disposal of excess
materials, temporary sheeting and bracing, temporary support, removal of abandoned utilities and
services, removal and replacement of existing utilities and services, and the replacement and repair
thereof if damaged, connections to existing water mains, testing, disinfection, and all other work
required for a complete job.

Pay Item Pay Unit
____"Water Main lin ft
_____"Water Service lin ft
Reconnect existing ____ " Copper Water Service each
Replace lead water service with ____ " copper water service lin ft
Curb Stop and box on ____ " water service each
Curbboxon " water service each
Tap for ____ " water service, including corporation stop each

(cont.)
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19.04.01

19.04.02

19.04.03

19.04.04

19.04.05

Pay Item Pay Unit

Tap for ____ " water service, including corporation stop and collar each
____"Valve and box each
"X "X " Tapping sleeve, valve and box each
5" Hydrant each
"X ___ "Four-way cross each
"X "X "X Tee each
"X "X " X Hydrant Tee each
_"x___ "Reducer each
____ "Sleeve each
" Degree Bend each
___ "Plug each
_____"Water main offset, per Detail W-10 each
Adjust existing ____ " water service each
Hydrant Extension vert ft

Water main of the size(s) shown in the Bid Form shall be measured in linear feet along the
centerline of the water pipe in place from end to end of the line of pipe including the lengths of
specials and valves.

Water Services of the size(s) shown in the Bid Form shall be measured along the centerline
of the pipe from the center of the water main to the end of the pipe.

Curb Stops and Boxes, Valves and Boxes, Valves and Valve Chambers, Hydrants, Taps
and Specials shall be measured in units as shown in the Bid Form and includes furnishing and
installing curb stops and boxes, valves and valve boxes, valves and valve chambers including
casting rings and covers, taps including corporation stops and appurtenances, 5" hydrants, and
specials.

Adjust Existing Water Service shall be paid for at the contract unit price for each service
adjusted and approved by the Engineer.

Water Main Offset of the size(s) shown shall be paid for at the Contract unit price for each
offset.
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Hydrant Extensions shall be paid for at the unit price bid per vertical foot of extension in
those locations where extensions are indicated on the Drawings or as approved by the Engineer.

Reconnect Existing " Copper Water Service shall be paid for at the contract unit price
for each service reconnected.

Replace Lead Water Service with " Copper Water Service shall be measured along the
centerline of the pipe, and paid for at the contract unit price per linear foot.

Specials as listed in the Bid Form shall be measured as a unit including furnishing and
placing the Special. The cost of related work shall be included in the price bid for the water main.

Anchorage - The cost of providing anchorage shall be included in the price bid for the
laying of the pipe and no extra payment will be made.
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DIVISION 20

MANHOLES, CATCH BASINS, VALVE CHAMBERS, METER PITS, HANDHOLES,
VAULTS AND SIMILAR STRUCTURES

Description:

The work shall consist of: (1) Constructing manholes, catch basins, valve chambers, meter
pits, handholes, vaults, and similar structures, according to the Standard Details or Drawings
pertaining thereto; and (2) Rebuilding the top portion of existing manholes, catch basins, valve
chambers, meter pits, vaults, and similar structures, and (3) Adjusting existing castings, including
curb boxes and other valve boxes, to fit the new grade.

Materials:

Iron Castings, including manhole steps, shall be made of soft gray iron as specified below
and shall be whole and free from sand holes, blow holes, cut scabs, washes, cold shuts, and other
defects, and shall have a smooth surface without lumps or rough areas.

The manhole cover and frame, valve chamber cover and frame, catch basin grate and frame,
and other similar combinations of castings shall be machined to fit and to the dimensions shown on
the appropriate Standard Detail so that there will be an even bearing.

The chemical composition of the gray iron shall conform to the following limitations:

Silicone not less than 1.75%
Sulfur not more than 0.125%
Manganese not less than 0.40%
Phosphorus not more than 0.90%

Precast Reinforced Concrete Manholes and Catch Basins - All manholes and catch basins,
including their cone sections shall be Reinforced Concrete Sewer Pipe, ASTM, Designation C-478
with premium rubber gasketed joints or O-ring butyl rubber gasketed joints conforming to the
current ASTM Specification C443. Gaskets shall be Rubber Neck, Kent Seal, Easy Stick, Forsheda
type, or approved equal, unless otherwise allowed by the Engineer.

Adjusting Rings - Castings for structures specified in this Division shall be adjusted to
finished grades using precast concrete rings, or concrete bricks as shown on the Standard Details.

Brick or Block Masonry units and precast concrete sections shall conform to the ASTM
Specifications as follows:

(@) Concrete Brick shall conform to the requirements for Grade A of the current
Specifications for Concrete Building Brick, ASTM, Designation C-55.

(b) Concrete Blocks shall conform to the requirements of the current Specifications for
Concrete Masonry Units for Construction of Catch Basins and Manholes, ASTM, Designation
C-130.
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Plastic Coated Steel Steps

(a) Plastic shall conform to the requirements for Type Il, Grade 49108 or Grade 16906 of
the current Specifications for Propylene Plastic Molding and Extrusion Materials, ASTM,
Designation D 2146-69.

(b) Steel shall conform to the requirements for Grade 60 of the current Specifications for
Deformed Billet-Steel Bars for Concrete Reinforcement, ASTM, Designation A-615.

Flexible Connections

Flexible manhole connections (also called rubber boots) shall be "Kor-N-Seal" by National
Pollution Control Systems Inc., "P.S.X." or "Press Wedge II" by Press Seal Gasket Corporation,
"Lock Joint Flexible Manhole Sleeve" by Inter Pace Corporation, "A-lok" by A-lok Products Inc. or
approved equal. Flexible manhole connections shall conform to ASTM Standard C923, Resilient
Connectors.

Precast Reinforced Concrete Structures, Concrete Mortar, and Steel Reinforcement -
Precast reinforced concrete structures, mortar, grout and steel reinforcement shall be as specified in
Divisions 7 and 8.

Construction Methods:

The Excavation shall be of sufficient dimensions to provide ample space for sheeting and
bracing where sheeting and bracing are required, and ample space to perform the work in a
satisfactory manner.

When the earth at the normal depth of the structure is unsuitable for a foundation for the
structure, such unsuitable material shall be removed as required by the Engineer and replaced with
MDOT Class Il material, and shall be paid for separately as specified for Subgrade Undercutting in
Division 4.

Infiltration - All structures and manholes to be built under this section shall be made water-
tight. Any infiltration which is detected shall be eliminated by the Contractor.

Brick or Block Units shall be laid in such a manner that the courses will be true to line and
with the joints fully bonded.

In a structure of cylindrical design, radius blocks shall be used.

In a structure of rectangular design, the bricks shall be laid in alternate courses of headers
and stretchers.

Manholes, Catch Basins and Alley Basins. All manholes, catch basins, and alley basins
shall be constructed of precast reinforced concrete sections, as shown on the Standard Details or
Drawings. Masonry and cast-in-place manholes, catch basins, and alley basins will not be allowed
unless specified, or approved by the Engineer

Openings shall be provided in the manholes, catch basins, and alley basins for connections,
including future connections, as shown on the Drawings of such size and at such elevation as
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required and shall be included in the cost of the construction of the manholes, catch basins, and
alley basins. All openings in manholes, catch basins, and alley basins for the purpose of receiving
pipes up to and including 24-inch diameter (including openings for future pipes) shall be fitted with
a connection of the flexible type connector. Flexible connectors on manholes shall be factory
installed. Openings for future connections shall be sealed by an approved prefabricated cap.

The outside surface of Brick or Block manholes shall be parged one-half inch thick with
mortar. The mortar shall be as specified in Division 7.

The Manhole Castings shall be set in a full bed of mortar made with high early strength
cement with the top at the required elevation. Chimneys, including castings, shall be no more than
twenty (20) inches high.

All catch basins shall be fitted with a standard cast iron hood as shown on the applicable
Standard Details.

The inside surface of all brick or block catch basins shall be parged with mortar one-half
inch thick from the bottom to the corbel.

Drop Inlet to Catch Basin shall be constructed to conform to the Standard Details or
Drawings governing the work. When an inlet of this design is to be used for a direct connection to
a manhole, and is so specified on the Drawings, the work shall be done in the same manner as when
the connection discharges into a catch basin.

The castings to be used on this type of structure shall be a basin casting of the Grand
Rapids Standard Design and shall be set in a full bed of mortar made of high early strength cement
on top of the masonry, with the top at the required elevation.

Valve Chambers and Meter Pits shall be constructed to conform to the Standard Details or
Drawings governing the work. They shall be precast reinforced concrete structures as shown on the
Standard Details, unless otherwise shown on the Drawings or approved by the Engineer.

Valve Chamber and Meter Pit Castings shall be as shown on the Standard Details, set in a
full bed of mortar made with high early strength cement on top of the masonry, with the top at the
required elevation.

Handholes shall be constructed as shown in the Standard Details. All openings in
handholes for the purpose of receiving conduits shall be fitted with a flexible connector.

Transformer Vaults shall be constructed in accordance with the Standard Details or the
Drawings.

Steps shall be conveniently located under the hatch frame door.

Rebuilding Tops of Existing Structures - Whenever existing manholes, catch basins, valve
chambers, or similar structures occur on a street improvement project, the tops of such structures
shall be adjusted or rebuilt so that the top of the casting will fit the crown and grade of the finished
surface. "Chimneys" shall be as specified for new structures
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(@) When it is required that the top of a structure be rebuilt, the work shall be done
according to the Standard Specifications and the rebuilt structure shall conform to the appropriate
Standard Detail for such structure.

(b) When the top of the structure is raised or lowered one foot or more, payment will be
made at the contract unit price per vertical foot of new masonry completed in excess of the first
vertical foot, which will be payment in full for furnishing all labor, material, and equipment for
removing old and placing new masonry complete, and setting the casting to the required grade.

(c) When the top of the structure is raised or lowered less than one foot, the cost of such
work shall be included in the contract unit price for pavement, base or excavation, and no further
payment will be made, unless otherwise specified.

Curb Boxes on water services, and other existing valve boxes, shall be adjusted by the
Contractor to fit the finished surface. Valve boxes in paved areas shall be adjusted according to the
Standard Details.

Bleeders are required for all Storm Manholes and Catch Basins as shown on the applicable
Standard Details. These installations shall not be allowed on sanitary manholes.

Such bleeders shall be installed in accordance with the Standard Details unless otherwise
shown on the Drawings.

Backfill for Structures specified in this Division shall be granular material Class Il in
accordance with the current Michigan Department of Transportation Standard Specifications for
Construction, unless otherwise shown on the Drawings or approved by the Engineer, and placed in
accordance with Division 17.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The prices shall be payment in full for
furnishing all labor, equipment and material and shall include all clearing, tree removal, tree root
protection, removal of pavement, excavation, trenching, cofferdams, dewatering, furnishing and
placing the structures, all backfilling, disposal of excess material, temporary sheeting and bracing,
removal of abandoned utilities and services, temporary support, removal and replacement of
existing utilities and services, and the repair and replacement thereof if damaged, connection of
existing sewers, testing, and all other work required for a complete job.
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Pay Item Pay Unit
Storm manhole, per Detail each
Storm manhole, per Detail ____ over 15' deep each
Catch basin, per Detail each
Drop inlet, per Detail S-6 each
Drop inlet, per Detail S-6A each
Alley basin, per Detail S-7 each
Ditch basin, per Detail S-8 each
Sanitary manhole, per Detail __ each
Sanitary manhole, per Detail ___ over 15' deep each
Electrical manhole, per Detail E-25 each
Cable handhole and cover, per Detail E-4 each
Cable handhole and cover, per Detail E-4A each
Transformer Vault, per Detail E-3 each
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21.01
21.02
21.02.01
21.02.02
21.02.03
21.02.04
21.03
21.03.01
21.03.02
21.03.03
21.03.04
21.04

DIVISION 21

FORCEMAINS

Description
Materials
Ductile Iron Pipe
Fittings
Plug and Gate Valves
Air Relief Valves
Construction Methods
Excavation and Backfill
Pipe Laying
Anchorage of Bends, Tees and Plugs
Pressure Test
Measurement and Payment
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21.02

21.02.01

21.02.02

21.02.03

DIVISION 21
FORCEMAINS

Description:

The work shall consist of constructing a forcemain of the type and size and at the depths as
shown on the Drawings, including execution, backfill, and the furnishing of all labor, equipment,
and materials.

Materials:

Materials to be furnished by the Contractor shall meet the following requirements:

Ductile Iron Pipe

Ductile iron pipe shall meet or surpass ANSI/AWWA C104/A21.4.

All pipe shall be centrifically cast and enameled with cement mortar on the inside. The
exterior and interior shall also be coated with a bituminous seal coat. The pipe, unless otherwise
specified, shall be "Tyton,” "Belltite" or "Super Belltite" slip type coupled (ANSI/AWWA
C111/A21.11).

Unless otherwise specified, pipe shall be furnished as thickness Class 53.

Fittings

All fittings shall be ductile or cast iron watermain fittings and shall be mechanical joint and
conform to ANSI/AWWA C110/A21.10.

Plug and Gate Valves

Valves on force mains shall be plug valve for sizes up to an including 12 inches, and gate
valves for sizes larger than 12 inches.

Plug valves shall be nonlubricated, eccentric type with resilient faced plugs as called for in
the Valve Schedule. End connections shall be mechanical joint unless otherwise shown on the
Drawings or applicable Standard Details. Port areas shall be equal to at least 80 percent of the
nominal size pipe area. Valve bodies shall be suitably marked to indicate whether the valve is open
or closed.

The seating surface of the rotating element shall be nitrile butadiene (hycar), or other
material recommended by the manufacturer for sewage service. Bearings at the top and bottom
supporting the rotating element shall be self-lubricating, corrosion-resistant type, suitable for
sewage plant service. The valve shall be of the bolted bonnet design. Packing shall be visible for
inspection without dismantling valve or removing operator. The packing shall be adjustable and
replaceable without disassembling of the valve.

All plug valves shall be of adequate design to operate with a pressure of 50 psi on both
sides or on either side of the valve without leakage.
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21.02.04

21.03

21.03.01

21.03.02

Plug valves shall be Clow, DeZurik, Homestead, Pratt, or approved equal.
Gate valves shall be double disk type as specified in Division 19.

Air Relief Valves

Air relief valves for force mains shall be combination air and vacuum relief type, designed
for 100 psig working pressure, provided with all the accessories shown on Standard Detail S-18.
Accessories shall be provided by the valve manufacturer. Valve bodies shall be ductile or cast iron.
Float and internal hardware shall be stainless steel. Valves shall be APCO Bulletin 400, Val-matic,
or approved equal.

Construction Methods:

Excavation and Backfill - Excavation and backfill shall be performed according to Division
17, and the following.

Pipe Laying

(&) General - Proper implements, tools and facilities shall be provided and used by the
Contractor for the safe and convenient prosecution of the work. All pipe, fittings, and valves shall
be carefully lowered into the trench piece by piece by means of derrick, ropes, or other suitable
tools or equipment, in such a manner as to prevent damage to pipe or pipe coating. Under no
circumstances shall pipe or accessories be dropped or dumped into the trench.

(b) Alignment - Alignment of the trench shall be as shown on the Drawings unless
otherwise approved by the Engineer.

(c) Depth - The depth shall be 5 feet - 9 inches from finished grade to the centerline of pipe
unless shown otherwise on the Drawings or approved by the Engineer.

(d) Pipe Kept Clean - All dirt or other foreign matter shall be removed from the inside of
the pipe before it is lowered into its position in the trench, and it shall be kept clean by approved
means during and after laying.

Whenever work is stopped for the day, a standard plug shall be securely placed in the end
of the pipe. No tools or other articles shall be stored in the pipe at any time.

(e) Cutting Pipe - the Contractor shall cut the pipe in a neat and workmanlike manner
wherever necessary for placing valves, special castings, or closure pieces without damage to the
pipe and without extra cost to the City. The area adjacent to cuts made on slip joint pipe shall be
beveled before assembly of the joint.

Pipe shall not be cut with a hardy, chisels, or any tool or machine that will cause damage to

the pipe or the cement lining. The method of cutting pipe shall be subject to the approval of the
Engineer.
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21.03.04

21.04

21.04.01

21.04.02

Anchorage of Bends, Tees and Plugs

On all forcemain work, wherever necessary, all bends, tees, plugs and other fittings shall be
restrained as specified for watermains in Division 19.

Pressure Test

Pressure tests for forcemains shall be performed in accordance with the requirements for
pressure testing watermains found in Division 19.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material, and shall include all clearing, tree removal, tree root
protection, removal of pavement, excavation, trenching, cofferdams, dewatering, furnishing and
placing the pipe, fittings and plugs, anchorage, bedding, all backfilling, disposal of excess
materials, temporary sheeting and bracing, temporary support, removal of abandoned utilities and
services, removal and replacement of existing utilities and services, and the replacement and repair
thereof if damaged, testing, and all other work required for a complete job.

Pay Item Pay Unit

" Forcemain lin ft
_____ " blowoff tee with plug, on ____ " forcemain each
Air relief valve and chamber on ____ " forcemain, per Detail S-18 each
Cleanout on ____ " forcemain, per Detail S-19 each
____"Valve and box each

"X "X "Tee each
_"x___ "Reducer each
" Degree Bend each
____ "Sleeve each
___ "Plug each

Forcemain of the size and class as shown shall be measured in lineal feet along the
centerline of the pipe in place, including the lengths of valves and specials.

Air Relief Valve and Chamber shall be measured as a unit and shall include the costs of all
of the equipment and materials including chamber, valves and couplings shown Detail S-18.
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21.04.03 Specials as listed in the Bid Form shall be measured as a unit including furnishing and
placing the special. The cost of related work shall be included in the price bid for the forcemain.

21.04.04 Anchorage - The cost of providing anchorage shall be included in the price bid for the
laying of the pipe and no extra payment will be made.
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DIVISION 22

RESTORATION

22.01 Description
22.02 Materials

22.02.01 Aggregate

22.02.02 Concrete

22.02.03 Bituminous

22.02.04 Top Soil

22.02.05 Seed, Fertilizer and Mulch
22.02.06 Sod

22.02.07 Miscellaneous

22.03 Restoration

22.03.01 Restoration of Lawns over Trenches
22.03.02 Restoration of Ditches

22.03.03 Restoration of Banks and Side Slopes Steeper than 1 on 3
22.03.04 Gravel Shoulder

22.03.05 Pavement Trimming

22.03.06 Restoration of Surface - Type |
22.03.07 Restoration of Surface - Type I-A
22.03.08 Restoration of Surface - Type Il
22.03.08 Restoration of Surface - Type 1|
22.03.10 Restoration of Surface - Type IV
22.03.11 Restoration of Surface - Type V
22.03.12 Restoration of Surface - Type VI
22.03.13 Restoration of Surface - Type VII
22.04 Measurement and Payment
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22.01

22.02

22.02.01

22.02.02

22.02.03

22.02.04

22.02.05

22.02.06

22.02.07

22.03

22.03.01

DIVISION 22
RESTORATION

Description:

The work shall consist of surface restoration over backfill, as specified, for sanitary sewer,
sewer lateral, water main, water service, storm sewer, or basin connection trench construction or
adjacent to sidewalk, curb and gutter, straight curb, or pavement so that the restoration is equal to
or better than the conditions existing prior to the construction. It shall include the furnishing of all
labor, equipment and material necessary to complete the work.

Materials:
Aaggregate shall conform to the requirements as specified in Division 14.
Concrete shall conform to the requirements as specified in Division 7 as applicable.

Bituminous materials shall conform to the requirements as specified in Division 15.

Top Soil shall be dark, organic natural surface soil, exclusive of muck or peat, suitable for
the establishment of grass or other vegetable growth.

Seed, Fertilizer and Mulch shall conform to the requirements as specified in the Current
Michigan Department of Transportation Standard Specifications for Highway Construction.

Sod shall conform to the requirements as specified in the current Michigan Department of
Transportation Standard Specifications for Construction.

The type of sod used shall depend upon the area disturbed - Class A for lawns and field sod
when applicable.

Miscellaneous materials such as shrubs, sprinklers, sprinkler pipe, fence, etc. shall be equal
to or better than the material being replaced and shall be approved by the Engineer.

Restoration:

Restoration of Lawns over Trenches -The work shall consist of the furnishing, placing and
grading of four (4) inches of top soil over the trench to conform to the grade prior to construction,
and the furnishing and placing of seed, fertilizer, mulch and additional top soil as required on all
disturbed lawn areas. At the option of the Contractor, or if called for in the Bid Form, sod shall be
used.

Hydro Mulch application will be allowed on slopes less steep than 1 on 3 and shall be
placed at a minimum rate of 1500 pounds per acre. The hydro mulch shall contain a minimum of
150 Ibs. of Class A Seed and 84 Ibs. of each of the three nutrients (12-12-12) per acre. The mulch
shall consist of virgin wood fibers or an approved equal material. Wood fiber shall have a moisture
content of not less than 7% or more than 13%, shall be no less than 98.4% organic matter, shall
have a pH not less than 4.3 nor more than 5.3, shall be dyed green to aid in visual metering during
application, and shall be mixed and applied in accordance with standard accepted procedures.
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22.03.02

22.03.03

22.03.04

22.03.05

22.03.06

It shall be the responsibility of the Contractor to produce a good catch of weed-free grass.
In the event that the grass contains weeds, the Contractor shall apply, or arrange to have applied,
weed killer no sooner than after the third mowing of the grass. The Contractor shall also issue an
informative instruction sheet or booklet to each adjacent property owner outlining the need for
water, weed killer, etc., and the Contractor shall take proper time to apply the same. Once a good
catch of weed-free grass has been achieved, the Contractor's responsibility in this matter shall have
ended. However, it is to be clearly understood that any failure on the part of the property owner to
properly care for the restored lawn area prior to achieving a good catch of weed-free grass shall in
no way relieve the Contractor of his/her responsibility as set forth above.

Construction methods and material quantities used shall be as specified in the current
Michigan Department of Transportation Standard Specifications for Construction.

Restoration of Ditches -Where work is located beside a ditch and/or where an existing ditch
is filled or disturbed in the Contractor's operations, the Contractor shall clean, repair or replace the
ditch with properly pitched bottom and side slopes and of sections and capacity not less than the
original section. The sides and bottom of the restored ditch shall be completely sodded with an
approved sod to the satisfaction of the Engineer. The Contractor may, if approved by the Engineer,
use top soil, seed, fertilizer and mulch as described herein with the understanding that if he/she is
unsuccessful in getting a satisfactory catch or growth of grass, he/she may be required to sod the
ditch at the discretion of the Engineer, and no additional compensation will be paid for the sod.

Restoration of Banks and Side Slopes Steeper than 1 on 3 -When a restoration item appears
on the Bid Form and the work disturbs an existing lawn or other established ground cover on a bank
or side slope greater than 1 on 3, the lawn or other established ground cover shall be restored as in
Paragraph 22.03.02.

Gravel Shoulder -The work shall consist of furnishing and placing six (6) inches of
compacted gravel for at least the full width of the shoulder disturbed. The restored shoulder shall
be a minimum of four (4) feet wide.

Pavement Trimming - When existing pavement has been removed and prior to restoration,
the pavement shall be neatly trimmed to a minimum depth of 3 inches. Bituminous pavements may
be trimmed by sawcutting or other approved methods. Concrete pavement trimming shall be done
by sawecutting. If trim lines are not neat, additional trimming must be done, and the Contractor shall
do so at no additional cost. Full depth sawcutting, where called for, will be paid for as a separate
item, as specified in Division 3.

Any areas of pavement which are undermined during excavation shall be removed and
replaced at the Contractor's cost.

Restoration of Surface - Type I - shall be complete restoration of surface; over a backfilled
trench in a concrete, bituminous, or brick pavement. Restoration shall include any aggregate
shoulder, curb, gutter, sidewalk, lawns, ditches, shrubs, drive, etc., disturbed by the construction.
Restoration of pavement shall be as specified below unless otherwise noted on the Drawings or in
the Special Specifications.

If the existing pavement is concrete, or bituminous on concrete, or bituminous on brick on
concrete, a 7-inch minimum concrete pavement or concrete base shall be restored unless the

22-3



22.03.07

22.03.08

22.03.09

22.03.10

existing pavement or base is of greater depth, in which case, the greater depth shall be used in
restoration. All concrete base course must be covered with a minimum of 3 inches of bituminous
concrete.

When the existing pavement is bituminous on aggregate base, the restoration shall include a
minimum of 5.25 inches of bituminous base course or 8-inch compacted aggregate base, 3 inches of
bituminous concrete pavement consisting of 1-1/2 inch leveling and 1-1/2 inch top courses. In the
event the existing pavement structure consists of greater depths than the above, the restoration shall
conform to said greater depths.

Bituminous base may be substituted in place of concrete base or aggregate base on all
pavements where the finish top course will be bituminous, unless otherwise required by the
Engineer. For the purposes of this specification, 1 inch of aggregate base shall be considered equal
to 0.65 inches of bituminous base and 1 inch of concrete or brick shall be considered equal to 1.25
inches of bituminous base.

Restoration of Surface - Type I-A shall be specified when the road is to be completely
resurfaced and shall be the same as Restoration Type | including the furnishing and placing of all
materials necessary to bring the roadway up to the existing surrounding pavement surface or the
elevation as required by the Engineer. The complete full width resurfacing will be done under a
separate Division 15 item as set forth in the Bid Form.

When the existing pavement is restored with concrete base, the restored concrete base shall
be placed so that the final roadway surface will have a minimum three (3) inch of bituminous top
course over the new base.

When the existing pavement is restored with aggregate or bituminous base, the new
restored base shall be placed so that the final roadway surface will have a minimum of three (3)
inches of bituminous top course over the new base.

Restoration of Surface - Type Il shall be complete restoration of the surface over a
backfilled trench in a bituminous seal coat pavement, and shall include 6-inch aggregate base and
bituminous prime and a single tar seal over trench, an additional tar seal over full width of
pavement, and the replacement of any aggregate shoulder, curb, gutter, lawns, ditches, shrubs,
drives, sidewalk, etc., disturbed by the construction. If pavement replacement is to be done after
September 1, "Restoration of Surface - Type V" shall be constructed in lieu of "Restoration of
Surface - Type I1."

Restoration of Surface - Type Il shall be complete restoration of surface over a backfilled
trench in a bituminous pavement, and shall include scarifying existing pavement, replacement of
gravel to make 6-inch compacted aggregate base, bituminous prime and double tar seal for full
width of pavement and replacement of any aggregate shoulder, curb, gutter, lawns, ditches, shrubs,
drives, sidewalk, etc., disturbed by the construction. If pavement replacement is to be done after
September 1, "Restoration of Surface - Type V" shall be constructed in lieu of "Restoration of
Surface - Type III."

Restoration of Surface - Type IV shall be complete restoration of surface over a backfilled
trench in a gravel roadway and shall include 8-inch compacted aggregate base, any aggregate
shoulder, curb, gutter, lawns, ditches, shrubs, drives, etc., disturbed by the construction.
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22.03.12

22.03.13

22.04

22.04.01

Restoration of Surface - Type V - shall be complete restoration of surface over a backfilled
trench in a bituminous pavement, and shall include replacement of aggregate in the trench to make
8-inch compacted aggregate base, placement of a 1-1/2-inch bituminous top course for full width of
pavement, and replacement of any aggregate shoulder, curb, gutter, bituminous valley gutter, lawns,
ditches, shrubs, drives, etc., disturbed by the construction.

Restoration of Surface - Type VI shall be complete restoration of surface over a backfilled
trench not in pavement, and shall include any aggregate shoulder, lawns, ditches, shrubs, drives,
pavement, curb, sidewalk, gutter, parkway, fences, etc., disturbed by the construction. Any
pavement disturbed shall be restored as specified under Restoration of Surface -Type 1.

Restoration of Surface - Type VII shall be complete restoration of surface over a backfilled
trench in an unimproved area; i.e., not in pavement, lawn, shoulder, ditches, drives, parking lots,
etc., disturbed by the construction. It shall include field grass, pasture land, rye grass, fences, etc.
All disturbed areas shall, as a minimum, be seeded and sufficiently fertilized so as to generate the
necessary "catch of grass" as required under the current soil erosion ordinance.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material including pavement trimming as specified for
performing the work complete.

Measurement shall be by linear feet along the centerline of each type of pipe over which

such restoration is actually accomplished. Where the water service and sewer lateral are in the same
trench, measurement and payment shall be on the basis of one trench.

Pay Item Pay Unit

Restoration of Surface, Type lin ft
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DIVISION 23

STREET RECONSTRUCTION AND RESURFACING

23.01 Description

23.02 Materials

23.03 Bituminous Pavements and Wedgings
23.04 Construction Methods

23.04.01
23.04.02
23.04.03
23.04.04
23.04.05
23.04.06
23.04.07
23.04.08
23.04.09
23.04.10
23.04.11
23.04.12

23.04.13

23.04.14
23.04.15
23.04.16
23.04.17
23.04.18
23.04.19
23.04.20
23.04.21
23.04.22
23.04.23

Adjusting Castings to Grade

Adjust Oversize Manhole to Grade

Furnish Manhole Castings and Oversize Manhole Castings

Rebuild Existing Manhole, Valve Chambers or Catch Basin

Remove Existing Catch Basin and Build New Basin, per Detail

Relocate Fire Hydrant

Relocate Meter Pit

Relocate Curb Stop and Box

Abandon Valve Chamber and Place Valve Box Per Detail P-23A

Sidewalk and Sidewalk Ramps, Concrete

Concrete Sidewalk and Driveway Approach - Additional Repair Work

Remove Concrete Curb or Concrete Curb with Separate Gutter, including Driveway and Alley
Returns and Remove Concrete curb and Gutter, including Driveway and Alley Returns

Remove Concrete Curb Constructed Integral with Concrete Pavement or Concrete Pavement
Base

Remove Concrete Driveway and Approach, Remove Concrete Alley and Approach

Joint Repair

Hand Patching

Subbase Underdrain

Removing of Existing Pavement

Remove Concrete Sidewalk

Restoration of Parkway

Salvage Stone Curb

Tree and Stump Removal

Clean and Remove Manhole, VValve Chamber or Catch Basin, Per Detail P-23B

23.05 Measurement and Payment
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23.01

23.02

23.03

23.04

23.04.01

DIVISION 23

STREET RECONSTRUCTION AND RESURFACING

Description:

The work shall consist of the removal of existing pavement, pavement base, curb and
gutter, driveway returns, straight curb, sidewalk, catch basins; the construction of pavement,
pavement base, curb and gutter, driveway returns, straight curb, sidewalk, catch basins, basin
connections, parkways; the relocation of existing fire hydrants, adjusting of existing castings; the
furnishing and placing of new castings; the rebuilding of existing manholes, catch basins, and valve
chambers; and the necessary removal of existing trees if called for on the Drawings or Bid Form
and all other work necessary and incidental thereto. It shall include the furnishing of all necessary
labor, equipment, material, excavation and backfill necessary to complete the work.

Materials:

The materials shall conform to the requirements as specified in the applicable division of
the Standard Specifications unless noted otherwise on the Bid Form.

The materials for subbase underdrain shall be in accordance with the current Michigan
Department of Transportation Standard Specifications for Construction, except as noted in this
Division.

The material for backfill shall be MDOT granular material, Class Il unless noted otherwise
on the Drawings or the Bid Form.

Bituminous Pavements and Wedqging:

The work shall consist of preparing the foundation upon which will be placed a bituminous
base course, leveling course and top course, all of varying thicknesses and composition as specified
on the Drawings and in the specifications.

The materials and equipment to be used and the construction requirements and
specifications shall be those specified for this work in Division 15 and the current Michigan
Department of Transportation Specifications for Construction except as modified herein in these
Standard Specifications.

Construction Methods:

Adjusting Castings to Grade -

In the prosecution of the work, the Contractor shall be required to adjust manhole, valve
chamber, catch basin and flat grate castings to the grade of the new work or as required by the
Engineer. At locations where the existing castings are not suitable as determined by the Engineer,
the Contractor shall furnish new castings. Old castings not suitable for reuse shall be disposed of by
the Contractor, unless the Drawings, Special Specifications, or Bid Form items specifically call for
them to be delivered to the City. The work of adjusting shall include the removal of or building up
of the top vertical foot of new masonry on the existing masonry or a combination of each. The
following work shall be included:
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23.04.02

23.04.03

23.04.04

1. The excavation or removal of existing unclassified materials, such as pavement,
pavement base, earth, etc. so that the work of adjusting the casting can be done.

2. The breaking out or removal of the existing casting from the manhole, valve chamber,
catch basin or other structures.

3. The tearing down or the building up of the top one foot of masonry, where necessary,
or a combination of each.

4. The setting of the existing casting or new casting in a full bed of mortar on top of the
masonry so that the surface of the manhole or valve chamber shall be 1/8 inch below the adjacent
finished pavement surface, or that the surface of the catch basin or flat grate castings shall be two
inches below the finished gutter grade.

5. The furnishing, placing and consolidating of sand backfill around the structure to
within nine inches of the casting surface. Furnishing and placing of concrete pavement base not
less than seven inches in thickness around the masonry and newly set casting and two inches below
the top of the casting.

6. The furnishing and placing of one inch of bituminous concrete binder course and bond
coat on the concrete base.

It shall be the responsibility of the Contractor to insure that casting elevations fit the
existing or proposed street pavement as noted in paragraph 4. The City will provide centerline
grade as per normal procedure, but the final fine adjustment of castings prior to final paving shall
be the sole responsibility of the Contractor. Failure on the part of the Contractor to properly adjust
said castings and the resulting inconvenience to the Engineer and the public shall be considered
sufficient cause to assess the Contractor for liquidated damages in the amount of Three Hundred
Dollars ($300) for each casting requiring readjustment.

Adjust Oversize Manhole to Grade

This item is for furnishing and adjusting oversize manhole casting to grade. The adjustment
of these oversize castings will be the same as described in the Standard Specifications and Standard
Details for the regular size castings.

Furnish Manhole Castings and Oversize Manhole Castings

This item is for furnishing manhole castings and oversize manhole castings. The castings
shall be as shown on the applicable Standard Details, S-13, S-13A and S-14 for water and sewer
structures and E-24 for signal and lighting structures.

Rebuild Existing Manhole, Valve Chambers or Catch Basin -

In the prosecution of the work, certain manholes, valve chambers and catch basins, because
of structural or other conditions, may require the tearing down or building up of more than one
vertical foot of masonry, in which case the structure shall be considered as being rebuilt. The
portion of the work which involves the tearing down or building up of the top vertical one foot of
masonry shall be paid for as described under Adjusting Castings to Grade.
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23.04.06

23.04.07

23.04.08

23.04.09

Remove Existing Catch Basin and Build New Basin, per Detail -

The Bid Form item, "Remove Catch Basin, and Build New Basin per Detail ;" shall
include the complete removal of the existing catch basin, and building a new catch basin in close
proximity to the existing catch basin using a new casting.

Relocate Fire Hydrant -

The work under this item, including hydrant extensions, shall be done in accordance with
Division 19. This item shall consist of furnishing all materials, labor, equipment and incidentals
necessary to relocate existing fire hydrants to new locations as shown on the Drawings or as
approved by the Engineer. It shall include all necessary excavation and MDOT Class Il backfill.

The Contractor shall excavate around, and carefully disconnect each fire hydrant from the
existing pipe and shall wire brush and thoroughly clean the joint. The Contractor shall remove and
salvage for re-use the existing hydrant pipe and fittings, and plug the existing tee, if necessary, and
install the hydrant to the proper grade and alignment in the new location.

Each hydrant shall stand plumb and have its nozzles parallel with or at right angles to the
curb, with the pumper nozzle pointing normal to the curb.

Relocate Meter Pit -

The Bid Form item "Relocate Meter Pit" shall consist of the complete removal of the
existing meter pit, building a new meter pit of proper size including the meter setting, piping,
valves, fittings, adaptors, etc., to replace the existing pit in a new location, reconnecting the water
service in the existing meter pit with the appropriate pipe, fittings and adpators, backfilling the
existing pit area and restoring the surface as necessary.

The City of Grand Rapids Water System will remove the meter from the existing meter pit
and reinstall the meter in the meter setting in the new meter pit. They will also control the turning
off or on of all valves necessary for the Contractor to relocate the meter pit as described above.

Relocate Curb Stop and Box -

The Bid Form item "Relocate Curb Stop and Box™ shall include the removal of the existing
box, furnishing and placing a new curb stop and box.

Abandon Valve Chamber and Place Valve Box Per Detail P-23A - In certain locations, the
Engineer will require that an existing manhole or valve chamber be removed and a new valve box
be placed and adjusted to grade. The contractor shall break the existing structure down to a point at
least three feet below the pavement elevation, clean out all rubble and sediment, and complete the
work by either of the following methods. The first method being to break the floor of the structure,
place a new valve box, adjust it to grade and backfill the area with compacted MDOT Class Il
material. The second method is to place a new valve box, adjust it to grade, backfill the structure
with pea stone and seal the structure with a concrete cap as per Standard Detail P-23A, and then
backfill the remaining area above the concrete cap with compacted MDOT Class Il material. The
Contractor will be required to use a vibrator to aid in the compaction of the pea stone.
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23.04.10

23.04.11

23.04.12

Sidewalk and Sidewalk Ramps, Concrete -

All sidewalk and ramp work under this section shall be performed in accordance with
Division 10

Concrete Sidewalk and Driveway Approach - Additional Repair Work

For certain projects, included in the quantities for items for 4-inch and 6-inch sidewalk and
6-inch driveway approach, when applicable, is an estimated amount of work which is the adjacent
property owner's responsibility to replace. It is anticipated that the City will enter into an agreement
with the property owners for the contractor to perform this additional repair work. The additional
repair work which the Contractor will perform will be marked out by the Engineer. The Contractor
will be paid for only the amounts of said additional repair work completed at the unit price bid
regardless of final quantities. No adjustment in price will be allowed for this additional repair work.

Remove Concrete Curb or Concrete Curb with Separate Gutter, including Driveway and
Alley Returns and Remove Concrete curb and Gutter, including Driveway and Alley Returns

For purposes of this specification, the concrete radius driveway return is defined as the
section of driveway abutting the street pavement and extending in from the face of the curb a
distance of four (4) feet measured in the transverse direction perpendicular to the sidewalk. Detail
P-2 shows a typical radius driveway return. Also for purposes of this specification, the concrete
radius alley return is defined as the section of alley abutting the street pavement and extending in
from the face of the curb a distance of seven (7) feet measured in the transverse direction
perpendicular to the sidewalk. Detail P-2A shows a typical radius alley return. Please note that any
portion of the drive return or alley return other than that defined herein is not included in this item
but will be included under the item "Remove Concrete Driveway and Approache,” or "Remove
Concrete Alley and Approach.”

The removal of straight curb, the removal of straight curb with a separate gutter pan, or the
removal of curb and gutter will include removal of all pavement necessary to set forms including all
pavement necessary to place a new curb, a new gutter pan, or new curb and gutter as specified on
the Drawings or in the Bid Form. Concrete base to be removed will be saw cut prior to removal.
Saw cutting in this case will be considered to have been included in the price bid for curb removal
items and will not be paid for separately.

The removal of any bituminous pavement over the concrete gutter pan will be considered to
have been included in the price bid for curb and gutter removal or curb and separate gutter pan
removal and will not be paid for separately.

Where sidewalk is immediately adjacent to curb or curb and gutter that is to be removed
and replaced, the Contractor will be paid separately for removal and replacement of sidewalk as
required by the Engineer under the appropriate sidewalk items. If the sidewalk is saw cut at the
request of the Engineer to save on removal and replacement, then the Contractor will be paid for
saw cutting separately under the appropriate item. If the sidewalk is removed and not replaced, the
Contractor will place topsoil, fertilizer and seed in these areas. Topsoil, seed, fertilizer and mulch
in these cases will be considered as having been included in the price bid for other items of work.
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23.04.13

23.04.14

23.04.15

23.04.16

Remove Concrete Curb Constructed Integral with Concrete Pavement or Concrete
Pavement Base

The work to be done shall consist of removing the curb section constructed integral with
concrete pavement or concrete pavement base by making a vertical cut in the gutter section or
pavement section or pavement base section at the bottom face of the curb. The curb shall be broken
away in such a manner so that the portions of pavement or base remaining shall be in suitable
condition to be used as required by the conditions of the work.

Remove Concrete Driveway and Approach, Remove Concrete Alley and Approach

Removal of driveway approaches which are in combination with the walk as referenced in
Detail P-3 shall include removing the combination walk and driveway approach from the back of
the walk to the back of the curb. Removal of driveway approaches where there is parkway between
the curb and walk as referenced in Detail P-3A shall include removing the approach from the front
of the walk to the back of the curb.

Removal of alley approaches which are in combination with the walk as referenced in
Detail P-4 shall include removing the combination walk and alley approach from the back of the
walk to the back of the curb. Removal of alley approaches where there is parkway between the curb
and walk as referenced in Detail P-4A shall include removing the approach from the front of the
walk to the back of the curb.

The removal of these items shall include the complete removal and disposal of the existing
concrete. If the concrete driveway or alley approach has been surfaced or capped with another
material, the entire structure shall be considered for the purpose of these specifications as being a
concrete approach. In addition to the above work, the work to be done shall include all necessary
unclassified excavation and refilling and preparation of subbase and subgrade for the new aggregate
pavement base or concrete pavement base, all necessary excavation and refilling and preparation of
subgrade for the new work specified, all necessary work so that existing top soil can be removed,
salvaged or stored and replacement of the salvaged top soil between the line of cutting and the back
of the new combined curb and gutter or curb. All of the above work shall be included in the price
bid and no additional payments will be made.

Joint Repair

Joint repair shall consist of repairing pavement joints, as shown in the applicable Standard
Details for the Bid Form items specified. The work shall consist of all necessary pavement removal,
including any saw cutting or chipping. The joints to be repaired will be marked in the field by the
Engineer.

The placement of the bond coat and bituminous leveling course or bituminous top course
materials to fill the joint shall be paid for under the item "Hand Patching."

Hand Patching

Hand patching shall consist of preparing the cleaned joints for resurfacing by placing a
bituminous bond coat on the cleaned surface and then filling the joint with bituminous concrete
leveling course or bituminous concrete top course material and compacting with a machine vibrator
or approved roller.
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23.04.17

23.04.18

23.04.19

23.04.20

Subbase Underdrain

Subbase underdrain shall be constructed according to the current Michigan Department of
Transportation's Standard Specifications for Construction except as modified herein.

This work shall consist of furnishing and installing geotextile wrapped subbase underdrain
and fittings, including excavation and backfilling as described herein. Underdrains shall not be
plowed in place unless shown on the Drawings or specified in the Bid Form or Special
Specifications.

The trench for a subbase underdrain shall be constructed as shown on the Standard Details
or Drawings. The trench shall be constructed after the subbase has been placed and compacted.

Metallic-coated pipe on which the zinc or aluminum coating has been damaged in
transporting, handling, or installing shall be repaired by thoroughly cleaning by wire brushing and
painting with 2 coats of zinc-rich paint.

Plastic pipe or geotextile wrapping which has deteriorated in storage or has been damaged
in placing will be rejected and shall be replaced.

Backfill materials shall be placed on sections of underdrain only after that section has been
approved by the Engineer for backfilling.

Subbase underdrain shall be backfilled with MDOT granular material Class Il as shown on
the Drawings to several inches above the top of the subbase and compacted such that the upper 6
inches of backfill shall be compacted to 95 percent of maximum unit weight.

All backfilling operations shall be carried on with such care that the underdrain is not
displaced from reasonably close conformity with the lines and grades required.

Removing of Existing Pavement -

Removing existing pavements shall be completed, measured, and paid for in accordance
with Division 3.

Remove Concrete Sidewalk

Remove existing sidewalk shall consist of removing concrete sidewalks when called for on
the Drawings, listed in the Bid Form, or when required by the Engineer. Where sidewalks are not to
be replaced, the Contractor shall place topsoil, seed, fertilizer, and mulch, which will be paid
separately under the appropriate item.

Restoration of Parkway

In the performance of the work some of the parkways will have to be regraded to conform
to the new line or grade. The Contractor shall be required to remove and salvage all top soil to four
inches below a line drawn from the top of the sidewalk to four inches below the top of the curb and
regrade the section as required and replace the salvaged top soil so that the completed condition
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23.04.21

23.04.22

23.04.23

23.05

23.05.01

will be comparable to Standard Detail on Sheet P-1A The Contractor shall also be required under
this item to seed, fertilize and mulch those areas of the parkway in which he has placed topsoil.

Payment for this work shall be included in the price bid for other items on the Bid Form
unless otherwise specified. The price bid for the other items shall be payment in full for all
parkway restoration, including all necessary excavation and refilling, salvaging of top soil as
directed and spreading or replacing of the salvaged top soil as required, furnishing and placing of
seed, fertilizer and mulch, disposing of all waste and surplus materials and all else required
therefore and incidental thereto.

Salvage Stone Curb

Where existing curbs are Medina or other stone, and the Drawings or Bid Form requires
that they be salvaged by the City, the Contractor shall notify the City Parks and Recreation
Department at least 24 hours in advance of the removal of such curb by the Contractor so that the
Park Department may arrange to pick up the curb stones. The removal, salvage and loading the
salvaged curb onto City trucks will not be paid for separately but will be included in the item for
removing existing curb or combined curb and gutter.

Tree and Stump Removal

Trees and stumps will be removed, measured and paid for in accordance with Division 2.

Clean and Remove Manhole, Valve Chamber or Catch Basin, per Detail P-23B -

This work shall be completed, measured, and paid for as specified under Division 3.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment, material, grading, excavation, backfill, surface restoration when not
paid for separately, disposal of the resulting materials, and for performing the work complete.

Pay Item Pay Unit
Remove concrete curb and gutter, including driveway and alley returns lin ft
Remove concrete curb, including driveway and alley returns lin ft
Remove concrete curb constructed integral with concrete pavement or lin ft
concrete pavement base
Remove concrete alley and approach sq ft
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Pay Item Pay Unit

Remove concrete driveway and approach sq ft
Remove bituminous driveway sq ft
Remove concrete sidewalk, driveway, and approach sq ft
Remove concrete sidewalk sq ft
Remove catch basin and build new basin per Detail each
Abandon valve chamber and place valve box, per Detail P-23A each
Adjust manhole or valve chamber casting to grade each
Furnish manhole or valve chamber casting each
Adjust oversize manhole casting to grade each
Furnish oversize manhole casting each
Adjust catch basin casting to grade each
Adjust catch basin casting to grade, including restoration of curb and each
parkway

Furnish catch basin casting per Detail each
Adjust valve box to grade each
Furnish Valve Box each
Adjust curb stop and box to grade each
Furnish Curb Box each
Relocate curb stop and box each
Rebuild existing manhole, valve chamber or catch basin vert ft
Relocate Meter Pit each
Relocate fire hydrant each
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23.05.02

23.05.03

23.05.04

23.05.05

23.05.06

23.05.07

Pay Item Pay Unit

Relocate fire hydrant, remove existing and place new 5" fire hydrant each
Remove fire hydrant, place new 5" hydrant each
Remove fire hydrant each
_____"Subbase Underdrain lin ft
Joint repair, Detail A, per Detail P-21 lin ft
Joint repair, Detail B, per Detail P-21 lin ft
Joint repair, Detail C, per Detail P-21 lin ft
Hand Patching ton

"Remove Concrete Curb, and Concrete Curb and Gutter, including Driveway and Alley
Returns” will be measured in lineal feet and paid for at the Contract unit price per lineal foot,
including preparation of subbase and subgrade.

The units to be paid for shall be as specified in the proposal and shall be based on a straight
measurement along the face of the curb line with the measurement carried across the driveway and
alley returns included in the straight measurement. No extra measurement or allowance will be
made for the reason that the driveway and alley returns extend in from the face of the curb.

"Remove Concrete Curb and Separate Gutter" will be paid for under the item "Remove
Curb and Guitter, including Driveways and Alley Return."

"Remove Concrete Alley and Approach,” "Remove Concrete Driveway and Approach,”
and "Remove Concrete Sidewalk, Driveway and Approach” will be measured in area by square foot
and paid for at the contract unit price per square foot.

"Remove Catch Basin and Build New Basin per Detail " will be measured as units and
will be paid for at the contract unit price each, including tearing down or breaking down of the
existing catch basin, and for building new catch basin including castings at the new location.

"Adjust Manhole or Valve Chamber Casting to Grade," and "Adjust Catch Basin Casting to
Grade" will be measured as units and will be paid for at the contract unit price each, including
removal of existing casting, pavement and pavement bases and the removal of old masonry, and
placing of new masonry so that the existing casting, or new casting can be set to the new grade,
using one vertical foot of new masonry or less, and the pavement around the castings.

"Relocate Curb Stop and Box™ will be measured as units, and will be paid for at the
contract unit price each, including furnishing and placing a new curb stop.
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23.05.08

23.05.09

23.05.10

23.05.11

23.05.12

23.05.13

"Relocate Meter Pit" will be measured as units and paid for at the contract unit price each,
including removing the existing meter pit, building a new meter pit, meter setting, piping, valves,
fittings, adaptors, and all else necessary and incidental thereto.

"Relocate Fire Hydrant, Remove Existing and Place New 5" Fire Hydrant" will be
measured as units and will be paid for at the contract unit price each. Necessary elevation
adjustment will be measured and paid for as specified under "Hydrant Extension" in Division 19.

"Remove Fire Hydrant, Place New 5" Fire Hydrant" will be measured as units and will be
paid for at the contract unit price each. Necessary elevation adjustment will be measured and paid
for as specified under the item "Hydrant Extension™ in Division 19.

"Subbase Underdrain” of the size or sizes shown will be measured in linear feet and paid
for at the contract unit price per linear foot. The exact locations and amounts of underdrains may be
adjusted by the Engineer and may be deleted in part or in its entirety if so determined by the
Engineer without adjustment to other unit prices.

"Joint Repair" will be measured by length in linear feet and paid for at the contract unit
price per linear foot according to Detail A, B, or C as noted on Detail P-21.

"Hand Patching” will be measured by weight in tons of materials actually placed and paid
for at the contract unit price per ton.
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24.01
24.02
24.02.01
24.02.02
24.03
24.04

DIVISION 24

BORE AND JACK

Description
Materials
Steel Casing Pipe
Carrier Pipe
Construction Methods
Measurement and Payment
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24.01

24.02

24.02.01

24.02.02

24.03

24.04

DIVISION 24
BORE AND JACK

Description:

The work shall consist of boring and jacking a casing pipe, or carrier pipe, as specified in the Bid
Form, and shall include the furnishing of all labor, materials and equipment necessary to complete
the work as specified herein.

Materials:

Steel Casing Pipe shall be 35,000 psi minimum yield strength and shall conform to ASTM
Designation A-139, Grade B or as indicated on the Drawings.

Carrier Pipe shall be as called for on the Bid Form.

Construction Methods:

Joints between adjacent sections of steel casing pipe shall be field welded.

Casing pipe shall be placed on an elevation so that the carrier pipe will be at the proper
elevation. Wood blocking shall be used as necessary to install the carrier pipe at the proper
elevation inside the casing pipe. Said blocking shall be securely fastened to the carrier pipe.

The carrier pipe shall be joined to form a continuous run through the casing.

The space between the carrier pipe and the casing pipe shall be completely filled with dry
sand, pea stone, or flowable fill.

Both ends of the casing pipe shall be sealed with Grade 35S concrete (MDOT) or as
indicated on the Drawings.

In constructing the jacking pit, the Contractor will be required to tight-sheet the front and
all sides of the pit as necessary to protect his operation and the adjacent property.

Measurement and Payment:

The completed work as measured for items in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for
furnishing all labor, equipment and material including excavation and backfill, necessary jacking
pits, connections to pipes on both ends of the boring and jacking, restoration, and all other work
necessary and incidental thereto for performing the work complete.

Pay Item Pay Unit
Bore and Jack " Diameter Steel Casing Pipe, Wall Thickness lin ft
", including " (carrier pipe)
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Bore and Jack ____ " Diameter Casing Pipe, Wall Thickness ___ " including ____ " (carrier
pipe) shall be measured in linear feet of the actual length of pipe bored and jacked into place. This
length shall not exceed that shown on the Bid Form except if additional length is specifically
authorized by the Engineer. No additional payment shall be made for the length beyond the Bid
Form amount except as authorized by the Engineer.
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25.01

25.02

25.02.01
25.02.02
25.02.03
25.02.04
25.02.05
25.02.06
25.02.07
25.02.08
25.02.09
25.02.10
25.02.11
25.02.12
25.02.13
25.02.14
25.03

25.03.01
25.03.02
25.03.03
25.03.04
25.03.05
25.03.06
25.04

DIVISION 25

STREET LIGHTING

Description
Materials

Light Poles, Concrete

Light Poles, Wood

Cross Arms, Wood

Light Poles, Fiberglass

Bolt-Down Base

Bracket Arm and Options

Luminaire

Secondary Circuit Controls

Overhead Line Hardware

Overhead Line Insulators

Overhead Line Conductors

Lightning Arrestor

Metal Enclosure, Pad and Electrical Equipment
Transformer Vault Electrical Equipment

Construction Methods

Light Poles
Bolt-Down Base
Overhead Line
Wood Cross Arms
Luminaires
Controls

Measurement and Payment
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25.01

25.02

25.02.01

DIVISION 25

STREET LIGHTING

Description:

This work shall consist of furnishing and/or installing the items described below and
includes, but is not limited to, all the necessary labor, materials, tools and equipment necessary to
give a finished installation.

Materials:

Light Poles, Concrete - Poles shall be prestressed concrete of the design and dimensions
shown on the Drawings, and shall be machine made in steel molds by the centrifugal process to
ensure maximum density, a smooth finish, proper embedment of the reinforcing steel and provide
that flexural cracking shall not occur during handling or under designed loads. The cross section
of the pole shall contain a raceway for cables, having a minimum opening of one and one-half
inches, and not more than two inches at the top of the pole. This raceway shall be produced by the
centrifugal process and shall extend throughout the length of the pole. (In the case of bolt-down
type of base, the raceway shall be enlarged to five and one-half inches at the base for each entrance
of the electrical wiring.) Cored holes for handholes or bracket openings shall be in accordance
with the location and sizes shown on the Drawings, and be free from sharp edges for passage of the
electrical wiring.

The material used in the manufacturer of these poles shall be as follows: All aggregates
shall be graded from three-eighth inch to #100 sieve, with not more than 5% passing the #100
sieve, unless otherwise specified. Aggregates shall be sound, durable and free from chert. A
minimum of 20% of the total aggregate shall be crushed black granite. At the request of the
Engineer, the Contractor may be required to furnish samples of the aggregate for approval of color
and texture.

The high early strength cement used in the manufacture of these standards shall conform to
current American Society for Testing Materials Specification C-150.

The water used shall be free from acids, alkalis, oil, or vegetable matter. The maximum
quantity of gallons of water per sack of cement shall be in the proportion required to produce a
concrete with a minimum 24-hour compressive strength of 3,500 psi, under steam curing as
specified, before prestressing is released.

The high tensile prestressing steel used shall have an ultimate strength of at least 250,000
psi, and shall be prestressed to not more than 70% of the ultimate strength. The primary
reinforcing shall be in accordance with ASTM Designation A416-57T or A421-58T. Spacer rings
with non-ferrous studs shall be securely attached to the reinforcement to ensure a minimum
coverage of one-half inch of concrete. Where the minimum coverage cannot be maintained next to
a cable entrance, handhole, or wire inlet, the reinforcing shall be protected by means of a non-
corrosive sleeve. Spiral wrapping of a diameter not less than .105 inches shall be spaced on two
and one-half inch pitch from the top of the pole for a distance of not less than five feet, and be
securely tied to the reinforcement by an approved method.

25-2



25.02.02

25.02.03

25.02.04

Following the casting operation, the concrete shall be cured with low temperature steam.
Following the steam curing, the standards shall be kept moist during the early days of curing and
shall not be subject to severe temperature changes during the curing period.

The poles shall be furnished with their original cement finish and all burrs and rough edges shall be
removed by grinding.

Bolt-down type poles shall have a cast steel anchor base of ASTM designation A27 Grade 70-36
which shall be secured to the primary reinforcement of the pole in such a manner as to develop
sufficient strength to transmit the required loads to the anchor bolts. The connection between the
bolt-down base and primary pole reinforcement shall be entirely embedded within the concrete
pole. The anchor base plate shall be hot-dipped galvanized.

Poles of the type to be set directly in the earth shall have a precast butt cast as an integral part of
the pole in the spinning process. Dimensions shall be in accordance with the Standard Details.

Light Poles, Wood - Wood poles shall be of the height, class and type specified in the Bid
Form and shall meet the requirements of Edison Electric Institute Specification TD-100.
Preservative shall meet AWPA Specification P-8.

Cross Arms, Wood - Cross arms for use with wood poles shall be the type and size
specified in the Bid Form and shall meet the requirements of Edison Electric Institute
Specifications. Preservation shall meet AWPA specifications P-8.

Light Poles, Fiberglass

Fiberglass direct embedded street lighting poles shall be round and hollow with a uniform
taper of .15 in. per ft. The butt end of the pole shall be enlarged and square. Wiring access and
entrance holes shall be reinforced. The color of the pole shall be contained in the resin and shall be
throughout the thickness of the pole.

The inner core of the pole shall be formed by wrapping glass filaments treated in a bonding
resin at a relatively wide angle (65° - 85°) to the longitudinal axis of the pole to form a number of
layers with alternate layers crossing one another in opposite directions. An outer core section of
greater weight than the inner section shall be formed by wrapping a number of relatively narrow
bands of filaments treated in a bonding resin at a relatively slight angle (3° - 15°) to the
longitudinal axis, with alternating bands of filaments crossing each other in opposite directions.
The pole shall be cured in an oven. The fiberglass and resin ratio of the pole shall contain at least
65% glass and the balance polyester resin.

A finish coating of pigmented urethane capable of withstanding exposure to ultraviolet,
chemicals, and extreme weather conditions shall be applied to a minimum dry film thickness of one
and one-half mils.

Poles shall be rated for 110 mph 30% gust factor AASHTO wind load areas.

This pole shall have no more than 5% deflection with a 200 Ib. top horizontal load and
shall withstand a 1200 Ib. top vertical load without failure.
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The manufacturer shall warranty the pole against structural failure from natural causes,
within the criteria of these specifications, for a period of 20 years.

Fiberglass pole to be or have the following:
Handhole with cover and wire entrance hole to be 2 in. by 5 in.
Handhole location to be 2 ft. above the ground line.
Two wire entrances to be opposite and located 18 in. below the ground line.
Finish to be smooth.

(@) Fiberglass Poles for Post Top Luminaire

Poles to be or have the following:

Total length - 18 ft.

14 ft. above ground, 4 ft. butt base

Total weight - 42 Ibs.

Pole top tenon to be 3 in. diameter x 2-1/2 in. long
Color to be black

(b) Fiberglass Pole for 28 ft. Mounting Height and 8 ft. Mast Arm

Fiberglass pole with mast arm to be or have the following:
Luminaire mounting height - 28 ft.

Mast Arm to be aluminum, 8 ft. span, 39 in. rise, 2 in. slip fitter and capable of
supporting a luminaire weighing 59 Ibs. with an effective projected area of 1.2 sq. ft.

Total length of pole to be 31 ft. including a 5 ft. butt base.
Color to be gray.

(c) Fiberglass Pole for 35 ft. Mounting Height and 10 ft. Mast Arm

Fiberglass pole with mast arm to be or have the following:
Luminaire mounting height - 35 ft.

Mast Arm to be aluminum, 10 ft. span, 39 in. rise, 2 in. slip fitter and capable of
supporting a luminaire weighing 59 Ibs. with an effective projected area of 1.2 sq. ft.

Total length of pole to be 37 ft. 6 in. including a 5 ft. butt base.

Color to be gray.
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25.02.05

25.02.06

25.02.07

(d) Fiberglass Pole for 35 ft. Mounting Height, 10 ft. Mast Arm, and Reinforced or Walk-Wait
Signal

Reinforced Fiberglass pole with mast arm to be or have the following:
Luminaire mounting Height - 35 ft.

Mast arm to be aluminum, 10 ft. span, 39 in. rise, 2 in. slip fitter and capable of
supporting a luminaire weighing 59 Ibs. with an effective projected area of 1.2 sq. ft.

Total length of pole to be 37 ft. 6 in. including a 5 ft. butt base.
Color to be gray.
Special reinforcing for installation of walk-wait pedestrian signal as follows:
48 in. of reinforced area centered 15 ft. 8 in. from the butt end.
Center point of this reinforced area shall be marked.

Bolt-Down Base - A Bolt-Down Base meeting the requirement of the Standard Details
shall be furnished as a part of the light pole for all bolt-down type poles.

Bracket Arm and Options - Bracket arms and other options for fiberglass and concrete
poles shall be as shown on the Standard Details unless otherwise called for on the Bid Form, the
Drawings or in the Special Specifications.

Bracket arms for wood pole installation shall be as indicated on the Drawings and shall be
the following:

(@) 30 inches long, General Electric #C622-G002, or approved equal.

(b) 8 feet long, General Electric #C623-G005, Fabricated Metals Corp. #P200S080, or
approved equal.

(c) 12 feet long, Fabricated Metals Corporation #D200S120, or approved equal.
(d) 20 feet long, Fabricated Metals Corporation #D200S200, or approved equal.

Luminaire - The luminaire shall be internally ballasted for high pressure sodium lamps.
There shall be no opening in the top of the housing except that to accept a photo-control receptacle

only if specified.

The optical system shall produce the IES Type Distribution and classification specified on
the Drawings.

The ballast shall be the regulator (constant wattage) type with high power factor (greater

than 90%) and shall be specially designed for use with the lamp of the type and wattage specified
on the Drawings from a 120 or 240 volt single phase 60 Hz. supply. Ballast shall be complete with
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25.02.08

25.02.09

600V fuse clip and 5A fuse. The starting aid shall be readily accessible. Ballast shall be multi-
tapped type. Ballast for lamps of 150 watts or less shall be for the 55 volt lamp.

The reflector shall be highly polished anodized specular aluminum.

The refractor shall be a prismatic heat-resistant borosilicate glass, unless otherwise
specified.

The Drawings shall indicate the type of luminaire (roadway or post top), the voltage, the
wattage, and the IES light distribution.

The luminaire shall be General Electric, Crouse-Hinds, McGraw Edison, American
Electric, ITT, or approved equal.

Secondary Circuit Controls - Secondary Circuit Control relays for street lighting control
shall be of the following as indicated on the Drawings:

@) RCOC relays to be 240/480 volts, 100 amperes, two poles, with 120 volts, 60 Hz coil,
480/120V control transformer, AUTO-OFF-HAND control switch, 100 amperes 600 volts
dual element fuses, lightning arrestors, and 120 volt photoelectric control socket mounted
on the enclosure. Enclosure shall be cast aluminum with hinged gasketed cover. Brackets
shall be included for direct pole mounting. All internal wiring shall be included. Contacts
shall be normally open. Relays shall be South Bend Current Controls, Inc. Type MR-DHE,
Spec 6465, or approved equal.

(b) RCOC relays to be 240/480 volts, 60 amperes, two poles, with 120 volts, 60 Hz caoil,
480/120V control transformer, AUTO-OFF-HAND control switch, 60 amperes 600 volts
dual element fuses, lightning arrestors, and 120 volt photoelectric control socket mounted
on the enclosure. Enclosure shall be cast aluminum with hinged gasketed cover. Bracket
shall be included for direct pole mounting. All internal wiring shall be included. Contacts
shall be normally open. Relays shall be South Bend Current Controls, Inc. Type MR-ZH,
Spec 6406, or approved equal.

Overhead Line Hardware - Material used in the construction of overhead lines shall be the
following:

(@) Machine bolts, Double Arming Bolts, and Steel Cross Arm Pins shall meet "American
National Standards for Galvanized Steel Bolts and Nuts for Overhead Line Construction™
(ANSI C135.1), and galvanized according to ASTM Specification A153.

Size Minimum Tensile
(inches) Load (pounds)

3/8 4,250

1/2 7,800

5/8 12,400

3/4 18,350

7/8 25,400

Steel insulator pins shall be 5/8" with square washer, nut, and lock nut, with 1" lead thread
to accept insulator.
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(b)

(©)

(d)

(€)

(f)

(9)

(h)

Lag Screws to be hot-dip galvanized, 1/2" x 4" with fetter-drive and pilot point.

Washers - Hot-dip galvanized in the following sizes

Washer Size Hole Dia. Bolt Size
3" x 3" x 1/4" Curved Square  11/16" 5/8"
3" x 3" x 1/4" Square 13/16" 3/4"
1-3/4" O.D. x 10 Ga. Round 11/16" 5/8"
2" 0.D. x 9 Ga. Round 13/16" 3/4"

One Wire Rack (Clevis), hot-dip galvanized shall have curved sides, 3-1/4" opening for
spool insulator, 4-inch clearance from back plate to center of spool insulator. Spool
insulator shall be 3" high, 3-1/8" wide, single groove of 11/16" radius, with sky gray glaze,
ANSI Class 53-2.

Cross Arm Braces shall be hot-dip galvanized 1-1/4" wide and 1/4" thick, with a 9/16" hole
at one end and a 7/16" hole at the opposite end. Distance between the centers of the holes
shall be 26 inches.

Extension strap shall be hot-dip galvanized, 1-1/4" wide and 5/16" thick, with 11/16" holes
at each end. Distance between the holes shall be 20".

Guying attachment shall be ductile iron grade 654512, ASTM 536, hot-dip galvanized per
ASTM 123, minimum ultimate strength 21,000 pounds, for two 3/4-inch machine bolts, for
a maximum of 1/2" cable installation, for use on flat or curved surfaces, for use with
standard fiberglass insulators, and for use with insulated or uninsulated guy strand.
Continental Electric Co. #UGA-66-4.

Guy strand shall be utilities grade, zinc coating as listed in ASTM A363, of the following
sizes:

5/16-inch, 3-wire at .145-inch diameter 6500 Ib., Grade 3.

3/8-inch, 7 wire at .120-inch diameter, 11,500 Ib., Grade 4.

A 20,000 Ib. capacity guy consists of 3/8" strand (11,500 Ib.) installed in a loop
configuration.

Overhead Line Insulators - Insulators shall be of the following type:

()

Pin type shall be the following:
Porcelain ANSI Class 55-4
Threaded for 1" diameter pin.
Radio-free interference type
Two-skirt construction
Leakage distance: 9"

Dry leakage distance: 5"
Cantilever Strength: 3,000 Ib.
Sky blue glaze: ANSI 70

CONoOR~wWNE
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(b)

()
(d)

(€)

(f)

Suspension - Dead end type shall be the following:
6-inch disk - porcelain

Clevis-tongue type

Ferrous cap and stud

ANSI Class: 52.1

Mechanical and Electrical Rating: 10,000 Ib.
Proof Test: 5,000 Ib.

Sky blue glaze: ANSI 70

NogakrowhE

Two suspension insulators are required for dead-ending on wood structures. Three
suspension insulators are required for dead-ending on steel structures.

Spool for one wire rack shall be porcelain, ANSI Class 53-2, with sky blue glaze, ANSI 70.

Guy strain shall be porcelain ANSI Class 54-3 with sky blue glaze, ANSI 70. Length =
5-1/2", Diameter = 3-3/8", for up to 5/8" strand.

Fiberglass guy strain shall have 54 inches of fiberglass rod, hot-dip galvanized malleable
iron fittings at each end, one of which shall have a roller. Minimum breaking strength shall
be 30,000 pounds. Joslyn #703-54, or approved equal.

Secondary cable spreader shall be designed to handle up to 4 conductors and shall be made
from gray, high density polyethylene and shall be made for rigid installation or for mid-
span tap. Hendrix #S-604, or approved equal.

Overhead Line Conductors - Conductors shall be as indicated on the Drawings and shall be

of the following:

()

(b)

#4 Triplex (#4Tx) code word "Welk."

1. Consisting of 2 - #4 solid aluminum phase conductors. Polyethylene insulated (one
of which shall have an identification such as a ridge on the insulation) and 1 - #4
ACSR (6/1) bare neutral messenger (Stranding: 6 aluminum, 1 steel).

2. Lay of the assembled conductors shall be 90 times the diameter of one insulated
conductor.
3. Common designation on Drawings can be "#4Tx" or "4-4(6/1)-4".

#1/0 Triplex [#1/0 TX] [#1/0(7) - #1/0(6/1) - #1/0(7)]. Code word "Neritina™.

1. Consisting of 2 - #1/0 aluminum conductors, 7 strands each, phase conductors,
polyethylene insulated (one of which shall have an identification such as a ridge on
the insulation), and 1 - #1/0 ACSR (6/1) bare neutral messenger (stranding: 6
aluminum, 1 steel) bare conductor.

2. Lay of the assembled conductors shall be 90 times the diameter of one insulated
conductor.
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(d)

(€)

(f)

(9)

(h)

(i)

25.02.12

()

(b)

3. Common designation on the Drawings can be "#1/0Tx" or "#1/0(7) - #1/0(6/1) -
#1/0(7)".

#4(6/1) ACSR code word "Swanate", ultimate strength 2245 Ib. Steel core to have Class B
zinc coating.

#2(7/1) ACSR code word "Sparate"”, ultimate strength 3385 Ib. Steel core to have Class B
zinc coating.

#1/0(6/1) ACSR code word "Raven”, ultimate strength 4140 Ib. Steel core to have Class B
zinc coating.

3/0 (6/1) ACSR code word "Pigeon™, ultimate strength 6135 Ibs. Steel core to have Class B
coating.

#2(7/1) ACSR code word "Beech", ultimate strength 3350 Ib., consisting of 7 strands of
aluminum, 1 strand of steel, and overall covering of polyethylene.

This conductor to be used for the primary neutral on 12470 volt "Y" where secondary does
not exist.

Insulated snap-on covers for insulating crimp splices and taps from or to the insulated
conductor of Triplex:

1. Burndy #CCD, for "D" die compression connectors, 2-3/4 inches long.

2. Burndy #CCO, for "O" die compression connectors, 2-1/2 inches long, used for #4
tap and #1/0 lamp lead taps.

3. Blackburn #C2 for 5/8" dies compression connectors, 2 inches long used for #4
butt and #4 lamp lead taps.

Lamp lead conductors shall be 2 conductor, "Figure 8," #10 copper 7 strands, PVC
insulated with a rib on the insulation of one conductor for conductor identification. IPCEA
Specification No. S-61-402. To be Cyprus Wire & Cable Co. or approved equal.

Lightning Arrestor - Arrestors shall be of the following type:

3 kV (for 2.4 kV Delta System) surge type

Distribution Class

Meet or exceed all requirements of ANSI Standard C62.1 - 1975
Non-external gap

With disconnector on ground lead

Supplied with EEI-NEMA cross arm mounting bracket
Standard sky blue glaze, ANSI 70

McGraw Edison Type ES #AVS 101M003, or approved equal.

NoakrowhE

8 kV (for 15 kV "Y" system) surge type
1. Distribution Class
2. Meet or exceed all requirements of ANSI Standard C62.1 - 1975
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25.02.14

25.03

25.03.01

25.03.02

25.03.03

Non-external gap

With disconnector on ground lead

Supplied with EEI-NEMA cross arm mounting bracket
Standard sky blue glaze, ANSI 70

McGraw Edison Type ES #AVS 101M010, or approved equal.

No oakow

(c) 9 kV (for 15 kV "Y" system) surge type
1. Intermediate Class
Metal-Oxide Varistor utilization
Non-external gap
Meet or exceed the following performance standards: ANSI/IEEE C62.1, IEC 99-1
including pressure relief
Porcelain top with connector
With cross arm mounting bracket
Standard sky blue glaze, ANSI 70
McGraw Edison Type AZF#AZF2A10, or approved equal.

Mo

NGO

Metal Enclosure, Pad and Electrical Equipment - The metal enclosure shall be of the
modular size and have the number of modules with the number of doors as shown on the Drawings.
The pad shall be reinforced concrete (Class A) of the size and have the number of openings shown
on the Drawings. Electrical equipment shall include all the electrical devices shown on the
Drawings for the proposed metal enclosure. It shall also include all the mounting rails,
transformers, conduit, wire, switches, controls and miscellaneous materials required to give a
finished installation.

Transformer Vault Electrical Equipment - Transformer vault electrical equipment shall
include all the electrical devices and utilization equipment specified for the existing or proposed
transformer vault. It shall also include all the conduit, wire and miscellaneous materials required
to give a finished installation.

Construction Methods -

Construction of items in this Division shall conform to these specifications, applicable
Standard Details, all applicable codes and regulations, and accepted industry standards and
practices.

Light Poles - Light poles of all types shall be installed plumb with the bracket arms at right
angles to the curb lines. The work shall include the excavation, furnishing and placing sand
backfill and disposal of surplus excavated material.

Bolt-Down Base - Bolt-down bases shall be constructed when and where shown on the
Drawings. Concrete shall be cast in place with the reinforcing steel, conduit elbows, and anchor
bolts accurately located and securely tied.

Overhead Line - Overhead line shall be installed as shown on the Drawings. Overhead line
construction shall not impose undue stress on the poles. Pole line shall remain parallel with the
right-of-way and poles shall not be bent or lean due to cable or guy tension. Exposed metal
materials shall be protected from corrosion by painting with a zinc-rich paint.
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25.03.05

25.03.06

25.04

Wood Cross Arms -

(@) All holes shall be drilled through the centerline of the faces, and shall not vary by more
than 1/32-inch from the diameters specified herein.

(b) Size 3-1/2" x 4-1/2" x 8 ft. (6 pin arm, double dead end to 1370#)

(1) Holes drilled in the 4-1/2" face shall be 11/16" diameter located at the center, and
42" each way from center, and 7/16" diameter located 19" each way from center (5 holes
total).

(2) Holes drilled in the 3-1/2" face shall be 11/16" diameter, located 15", 29-1/2", and
44" each way from the center (6 holes total).

(c) Size 3-1/2" x 4-1/2" x 10 ft. (3 phase switch arm)

(1) Holes drilled in the 4-1/2" face shall be 11/16" diameter located at the center, and
54" each way from center, and 7/16" diameter located 19" each way from center (5 holes
total).

(2) Holes drilled in the 3-1/2" face shall be 11/16" diameter, located 15" and 56" each
way from the center (4 holes total).

(d) Size 5-1/2" x 7-1/2" x 8 ft. (Single - Dead end to 2550#,double dead end to 4800#)

(1) Holes drilled in the 5-1/2" face shall be 11/16" diameter located at the center, and
42" each way from center, and 7/16"diameter located 19" each way from center (5 holes
total).

(2) Holes drilled in the 7-1/2" faces shall be 11/16" diameter, located 15", 29-1/2" and
44" each way from the center (6 holes total).

Luminaires - Luminaires shall be installed on the light pole bracket arm combination
furnished and installed under another item and shall include all the necessary wiring and
connections to produce a balanced load with the existing or proposed single-phase three wire
circuit with ground in accordance with the manufacturer's recommendations, to give a finished
installation.

Controls - The controls, including enclosure and photocell, shall be securely mounted in
location shown on the Drawings.

Measurement and Payment:

The completed work as measured for work in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The prices shall be payment in full for
furnishing all labor, equipment, and material, for any necessary grading, excavation, and backfill,
for restoration when not paid for separately, and for performing the work complete. In some
instances the City will provide all or part of the materials for work under this Division. In those
instances, the Bid Form will so indicate.
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Pay Item Pay Unit
____'concrete light pole with ____ " butt base per Detail E-5, including each
____ type bracketarm ____ 'long per Detail E-6
_____'Fiberglass light pole per Detail E-8, including bracket arm each
long, per Detail E-9
____'Fiberglass Light pole with pedestrian signal reinforcing per Detail each
E-8, including bracket arm ____ "long per Detail E-9
____"Wood pole, Class , (material), set per Detail E-15 including each
bracketarm ___ ' per Detail E-18
____'"Wood pole, Class , (material), set per Detail E-15 each
Bracket arm on wood pole, ' per Detail E-18 each
Cross arm, single, 3-1/2" x 4-1/2" x ' each
Cross arm, double, 3-1/2" x 4-1/2" x each
Cross arm, double, one 3-1/2" x 4-1/2" x 10" and one 3-1/2" x 4-1/2" x 8' each
Cross arm, single, 5-1/2" x 7-1/2" x 8' each
Cross arm, double, 5-1/2" x 7-1/2" x 8' each
One wire rack, bolted each
One wire rack, lagged each
Thimble eye-nut, bolted each
Steel pin and insulator each
Suspension, dead end, with two 6" disc insulators each
Suspension, dead end, with 20" extension strap and two 6" disc each
insulators
Secondary cable spreader bolted to pole each
____KVlightning arrestor, __ Class each
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Pay Item Pay Unit

Fused cutout, __ amperes each
Overhead line conductor, #4 triplex lin ft
Overhead line conductor, #1/0 triplex lin ft
Overhead line conductor, _ ACSR lin ft
Secondary Circuit Control Relay __ amperes each
18' Fiberglass street light pole, per Detail E-10 each
Luminaire, HPS, W, 120/240V, cobra head, with / / , each
IES light pattern

Luminaire, HPS, W, 120/240V, post top, per Detail E-10, with each

/ / IES light pattern

Cable secondary pedestal per Detail E-4B each
Guy installation for wood pole, per Detail E-16, K rating each
Guy installation for wood pole, per Detail E-16, _ K rating, each

including fiberglass guy strain insulation
Sidewalk guy installation for wood pole per Detail E-17, K rating each

Sidewalk guy installation for wood pole per Detail E-17, K rating, each
including fiberglass guy strain insulation

Guy installation pole to pole, K rating each

Guy installation pole to pole, K rating, including fiberglass guy each
strain insulation

Ground Assembly for Wood Pole, per Detail E-19 each
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26.01

26.02

26.02.01

26.02.02

26.02.03

26.02.04

26.02.05

DIVISION 26

ELECTRICAL - UNDERGROUND

Description:

This work shall consist of furnishing all labor, materials, tools and equipment necessary to
construct an underground electrical system as specified. All work shall meet State, Local and
National Codes.

Material:

Cable Duct - Cable duct is an assembly consisting of three (3) seven-strand, insulated,
copper conductors of the sizes specified, covered with Type USE, 600V insulation or as otherwise
specified, and one bare (uninsulated) seven-strand #6 A.W.G. copper USE green grounding
conductor. The conductors shall be in a flexible plastic (polyethylene) conduit of the size specified
in such a manner as to permit the ready replacement or addition of conductors should it become
desirable or necessary. Insulated conductors are to be color coded to provide reference for
connection of street lights to alternate conductors yielding a single-phase three-wire balanced load.

Polyethylene water pipe (ASTM B2837, D2104, 1.25 inches diameter, 100 psi) with
properly sized conductors may be used in lieu of cable duct when approved by the Engineer.

Direct Buried Conduit - Direct buried conduit shall be PVVC pipe, thickness as listed in the
Bid Form.

Concrete Encased Conduit - Conduit for concrete encasement shall be PVC pipe, thickness
as listed in the Bid Form.

All concrete for duct encasement shall be Grade A as specified in Division 7.
Steel Reinforcement shall be as specified in Division 7.
Primary Riser Conduit, Cable and Terminators - The Primary Riser Conduit shall be rigid,

galvanized steel conduit as listed in the Bid Form and shown on the Standard Details. Cable and
terminators shall be of an approved type as specified.

Primary Cable Installed in Conduit - Primary cable installed in conduit shall be an
approved medium voltage shielded primary copper conductor of the following size and type:

@) 15 kV with 133% EPR Insulation

1. Conductors shall be copper stranded.
a) Size shall be as specified (#2 - 7 strand, #2/0 - 19 strand)

2. Conductor shall have extruded shielding or a stress control layer.

3. EPR insulation shall be 220 mils, shall not contain any polyethylene, and shall
only contain up to a maximum of 72% ethylene.

4. Semi-conductive layer over insulation.

5. Copper tape shielding, over semi-conductive layer, with at least 20% overlap.

6. Jacket shall be 80 mils of chlorosulfonated polyethylene (cable tray rated).
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26.02.06

26.03

26.03.01

26.03.02

26.03.03

(b) 5 kV with 133% EPR insulation or 8 kV with 100% EPR Insulation

1. Conductors shall be copper stranded
a) Size shall be as specified (#2 - 7 strand, #2/0 - 19 strand)

2. Conductor shall have extruded shielding or a stress control layer.

3. EPR insulation shall be 115 mils, shall not contain any polyethylene, and shall
only contain up to a maximum of 72% ethylene.

4. Semi-conductive layer over insulation.

5. Copper tape shielding, over semi-conductive layer, with at least 20% overlap.

6. Jacket shall be 80 mils of chlorosulfonated polyethylene (cable tray rated).

Primary cable materials shall be as manufactured by Kerite, Okonite, or approved equal.

Secondary Riser Conduit and Cable - The secondary riser conduit shall be rigid, galvanized
steel conduit as listed in the Bid Form and shown on the Standard Details. Cable shall be an
approved type as specified.

Construction Methods:

General - The location of underground utilities and other obstructions, if shown on the
Drawings, although plotted from the best information available may not be completely accurate.
Also underground obstructions may be encountered which are not shown on the Drawings or are
unknown at this time. Locations of conduit and/or cable duct runs shown on the Drawings may
have to be adjusted for the above conditions. Abandoned structures which may be encountered and
which would interfere with the conduit or cable duct run shall be removed sufficiently to permit the
installation or construction of the conduit or cable duct run. The cost of such removals shall be
considered as included in the price bid for the conduit.

Fire Hydrants shall be kept accessible for immediate use at all times.

Cable Duct - Cable duct shall be installed at the locations indicated on the Drawings in
continuous unspliced lengths, placed 24 in. below the finished grade.

The cable duct shall be laid as nearly as possible in a straight line between light poles or
other structures and shall be brought up into the light pole to the wiring handhole located
approximately 18 in. above the ground line. The Contractor shall furnish and install 5/8 in. x 8 ft.
sectional type Copperweld ground rods or approved equal at the end of each "leg" of cable duct
and make connection to the street lighting grounding conductor in the above grade wiring handhole
of the concrete pole with a non-ferrous bolting type clamp. Resistance to ground at such points
shall be not greater than 25 ohms.

Direct Buried Conduit and Concrete Encased Conduit

(a) General - Conduit for electric use may be either direct buried or concrete encased.
Such conduit shall be, insofar as possible, continuous with joints only as necessary and staggered
both horizontally and vertically in multiple conduit rows. The conduit shall be laid in a straight line
if possible and if bends are necessary, they shall be "long sweep™ type. All conduits shall be graded
S0 as to drain into handholes or manholes with no low spots between structures.
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Before acceptance of conduit by the Engineer the Contractor shall pull a cleaning device
through the conduit to remove any foreign material from the conduit.

Should any conduit be installed with "dead ends," i.e., not connected to structures at either
end, such "dead ends" shall be carefully plugged.

If available, standard bell sections shall be installed at all duct entrances to handholes,
manholes, etc.

(b) Direct Buried Conduit - Single or double conduits may be installed as direct bury.
They shall be installed with minimum cover of 36 inches in a roadway section and may be installed
with 24" cover if outside the roadway and if they are to be use with circuits rated for less than
600V.

(c) Concrete Encased Conduit - Such conduits shall have a minimum 24" cover over the
top of the encasement. The earth walls of the trench may be used to serve as forms for the concrete
encasement except at open excavation around manholes or other structures where special concrete
forms are necessary. All forms shall be securely braced to prevent spreading and shall be
constructed of structurally sound lumber placed to provide a 3" concrete envelope on all sides.

The duct shall be placed on base-type spacers and shimmed to get 3" of concrete below the
formation. Spacers are to be placed every 6 feet. Once the first layer or tier of ducts is laid,
intermediate spacers shall be used for succeeding tiers of duct until formation is complete. All
spacers are to be interlocked both horizontally and vertically with the spacer adjacent. Once duct
formation is complete, the entire assembly shall be securely tied together with wire anchored by
5/8" reinforcing rods to avoid movement during concrete pour.

The concrete shall be fluid enough to allow it to flow between the ducts to eliminate all
possible voids. Vibrate the concrete as it is poured. Neatly finish off and square the top of the
concrete at the proper grade making sure there is 3" of concrete over the top of the ducts.

In instances where obstructions are found which will interfere with the duct construction,
the Engineer may allow the formation of ducts to be modified to circumvent the obstruction by
installing ducts above, below or around the obstruction with a 1" separation between the concrete
encasement and the obstruction.

Primary Cables Installed in Conduit

Preparing Conduits and Manholes - A short time before the cable is to be installed, the
conduits shall be tested and cleaned of any obstructions or foreign matter unless the conduits were
installed very recently and it is definitely known that they were properly cleaned and inspected on
completion of installation. Where no end bells are provided, the ends of the conduits shall be
reamed to prevent damage to the cable during or after installation. Upon completion of inspection,
a pulling wire shall be left in each conduit in which a cable is to be installed, for later drawing-in of
the wire rope which will be used to pull in the cable.

Installation of cable involves considerable work in manholes where space is limited and
working conditions are imperfect at best. To provide suitable working conditions, especially for
the making up of cable joints which requires the utmost in cleanliness on the part of the workman,
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any accumulated water shall be pumped out, mud and litter should be removed and the manhole
made as clean as reasonably possible.

Care shall be taken by the Contractor when pulling the cable through the conduit so as not
to damage the cable in any way such as by excessive pulling tension or scoring of the sheath on
irregularities in the conduit. The Contractor will be permitted to lubricate the cable with a suitable
lubricant if he so desires.

If the cable is found to be defective while being installed or being energized, the defective
section of cable shall be removed and replaced by the Contractor, at his own expense.

Measurement and Payment:

The complete work as measured for work in this Division will be paid for at the contract
unit prices for the following contract items (pay items). The price shall be payment in full for all
labor, equipment, and material, for grading, excavation, and backfill, and for restoration when not
paid for separately, all duct, conduit, wire, cable, cable lubricant, ground rods, grounding,
removing underground obstructions, and other work necessary to provide a complete installation.

Pay Item Pay Unit

1-1/4" cable duct, # Cu with 600V USE insulation and 1#6 Cu lin ft
USE insul.
1-1/4" cable duct, # Cu with 600V USE insulation and 1#6 Cu lin ft
USE insul., per trench
1-1/4" cable duct, # Cu with 600V USE insulation and 1#6 Cu lin ft
USE insul., and 1-1/4" empty polyethylene conduit

" Direct buried conduit, PVC Schedule lin ft
- " - "and__ - " Direct buried conduit, PVC Schedule lin ft
40
- " - "and__ - " Direct buried conduit, PVC Schedule lin ft

- " Concrete encased conduit, PVC Schedule lin ft

" - " and - " concrete encased conduit, lin ft

PVC Schedule

Conductors, # Cu with 600V USE insulation and 1# Cu lin ft
USE insul. in existing or new conduit
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26.04.02

26.04.03

26.04.04

26.04.05

26.04.06

Pay Item Pay Unit

1 "rigid galvanized steel primary riser, per Detail E-22 lump sum

1 "rigid galvanized steel secondary riser, per Detail E-23 lump sum
- - ",and - " rigid galvanized steel riser, lump sum

per Detail

Conductors,  #  Cu with 600V THW insulation and 1#  Cu lump sum

USE insul. in riser conduit

single conductor(s) #  Cu stranded, w___ KV 133% EPR lump sum
insulation, shld & 1-#  Cu USE 600V insul. in riser conduit

Primary cable, single conductor(s) # ___ Cu stranded, w__ KV lump sum
133% EPR insulation, shld & 1-#  Cu USE 600V insul. in
new/existing conduit

Primary cable termination for 1 #2/0 Cu 15 KV rating, each
manufacturer, Catalog #

Primary cable termination for 1 #2 Cu 15 KV rating, each
manufacturer, Catalog #

Primary cable termination for 1 # Cu 15 KV rating, each
manufacturer, Catalog #
Cable Duct of number and sizes specified will be paid for at the contract unit price bid per

lineal foot.

Direct Buried Conduit and Concrete Encased Conduit of the numbers and size specified,
will be paid for at the contract unit price bid per lineal foot.

Primary Riser will be paid for at the contract unit price bid for each riser.

Primary Cable Installed in Conduit of numbers and sizes specified will be paid for at the
contract unit price bid per lineal foot.

Secondary Riser will be paid for at the contract unit price bid for each riser.

Conductors of the numbers and sizes specified will be paid for at the contract unit price bid
per lineal foot.
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DIVISION 27
INSPECTION BY CONSULTING ENGINEERS
Description
Requirements Prior to Construction
Service Connections Prior to Final Acceptance

Requirements for Final Acceptance
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27.02

27.03

DIVISION 27
INSPECTION BY CONSULTING ENGINEERS

Description:

From time to time, as may be approved by the City Manager, when constructing sanitary
sewer or water main facilities for inclusion into the Grand Rapids System outside the City of Grand
Rapids the construction engineering may be done by private consulting firms rather than the Grand
Rapids City Engineer. This specification is written to define the conditions and procedures under
which said construction engineering is to be done.

Requirements Prior to Construction:

Prior to commencing construction under this specification, the other governmental unit
shall furnish the following:

a. A statement agreeing that the project will be constructed according to the Drawings and
specifications approved by the City Engineer and the Standard Specifications and that should any
revisions be found to be necessary during construction, that they will be approved by the City
Engineer prior to installation.

b. The name of the registered engineer or firm who will undertake the construction
engineering.

c. A list of key employees of said firm who will be assigned to the project and their
respective duties.

d. A statement holding the City harmless from any and all claims resulting from incorrect
as-built measurements and other consultant or contractor errors. This requirement is separate from
the one year warranty required of the contractor by the Standard Specifications for defects in
materials and workmanship.

e. Upon completion of the project, provide a final total cost of all water main work and a
final total cost of all sanitary sewer work.

Service Connections Prior to Final Acceptance:

On certain projects, the City Engineer may allow service connections to water mains and
sanitary sewers prior to final acceptance of the utility. When such early service connections are
desired, the other community shall furnish the City Engineer with the following:

a. Water Main
1. Evidence of satisfactory pressure and chlorination tests performed by the City
of Grand Rapids Water System or other qualified persons or firms which may be approved by the

City Engineer on a project-by-project basis.

2. Preliminary as-built measurements, i.e., those recorded by the on-site inspector
or project engineer.
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3. Manufacturer's certification for all water pipe, fire hydrants, and valves stating
that these materials have been manufactured in accordance with all applicable specifications.

4. Properly issued and recorded tap permits when applicable.

5. A certification by the responsible registered engineer that the water main is
adequate for service and that the construction will be completed in accordance with the approved
Drawings and specifications.

b. Sanitary Sewer
1. Evidence of satisfactory infiltration or exfiltration tests.

2. Evidence of a satisfactory television inspection by the City of Grand Rapids
Sewer Maintenance Division or other persons or firms as may be approved by the City Engineer on
a project-by-project basis.

3. Test results signed by a qualified testing engineer showing that sewer pipe has
been manufactured and tested in accordance with all applicable specifications and in accordance
with Division 18 of these specifications, but at no cost to the City. All sewer pipe delivered to the
project shall be clearly marked by the Manufacturer or consulting firm undertaking the testing prior
to installation.

4. A certification by the responsible registered engineer that the sanitary sewer is
adequate for service and that the construction will be completed in accordance with the approved
Drawings and specifications.

Requirements for Final Acceptance:

Prior to the final acceptance by the City of Grand Rapids for incorporation in its sanitary or
water systems, the other governmental unit shall furnish the City Engineer with the following no
later than six months after service connections had been allowed:

a. As-built Drawings in accordance with the Grand Rapids normal procedures, i.e., utilize
the Standard Grand Rapids format, inspectors measurements recorded during the construction and
final survey party pick-up measurements taken upon completion of the project.

b. A statement by the responsible registered professional engineer that the project has
been constructed in accordance with the Drawings as approved by the City Engineer and the
Standard Specifications.

c. A statement agreeing that prior to the expiration of the one year warranty period
required under the General Conditions of these Standard Specifications that their consultant will
once again inspect all structures included in the project. Said inspection will be done at such a time
as to insure that adequate notice can be given to the Contractor to make any necessary repairs under
the warranty. Further, that the responsibility for said repairs shall rest with the other governmental
unit. Said inspection shall include a television inspection check if so requested by the City
Engineer.

d. A final total cost of all watermain work and a final total cost of all sanitary sewer work.
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TRENCH CUTS AND RESTORATION IN PUBLIC STREETS
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28.01

28.02

28.02.01

28.02.02

28.02.03

28.02.04

28.02.05

28.03

28.04

28.04.01

DIVISION 28

TRENCH CUTS AND RESTORATION IN PUBLIC STREETS

Description:

This specification applies to the work of all parties who cut utility trenches in streets within
the City of Grand Rapids. It shall include City Departments and contractors employed by City
Departments, public utilities, contractors, and any other entities or individuals who excavate in
public rights-of-way. The term "Contractor” used in this Division refers to those engaged in these
activities. The main focus of this Division is the temporary and permanent repair of said trenches.

Materials and Construction Methods:

Backfill and Sub-Base - Backfill shall conform to Division 17, and sub-base shall conform
to Division 6.

Aggregate Base - Aggregate base shall conform to Division 14.
Concrete - Concrete used under this specification shall conform to Divisions 7 and 12.

Bituminous - Materials and placement of bituminous pavement, base courses and
temporary patches shall conform to Division 15, except as specified herein.

Cold Patch - Cold patch materials shall be CP-3 or CP-5 as specified in the current
Michigan Department of Transportation Standard Specifications for Construction.

Preparation of Trench Area Prior to Restoration:

When existing pavement has been removed and prior to restoration, the pavement shall be
neatly trimmed to a minimum depth of 3 inches. Bituminous pavements may be trimmed by
sawcutting or other approved methods. Concrete pavement trimming shall be done by sawcutting. If
trim lines are not neat, additional trimming must be done and the Contractor shall do so at no
additional cost. Full depth sawcutting, where called for, will be paid for as a separate item, as
specified in Division 3.

Any areas of pavement which are undermined during excavation shall be removed and
replaced at the Contractor's cost.

If it is impractical at the time of excavation to place hot bituminous material, the backfill
must be placed as specified and temporary pavement placed as described in this Division.

Restoration:
Restoration shall be as specified below. However, temporary repairs utilizing cold patch of

a thickness as required by the Engineer over a 6-inch aggregate base may be used if approved by
the Engineer for periods of up to 72 hours, prior to the placement of the permanent trench repair.
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28.04.02

28.04.03

28.04.04

28.04.05

28.05

State Trunklines - Restoration of pavement areas, where there is an existing bituminous
surface with a concrete base, shall consist of eight inches of concrete pavement and 1-1/2 inches of
bituminous leveling course and 1-1/2 inches of bituminous top course.

Restoration of pavement areas, where there is an existing bituminous surface with a gravel
base or bituminous base, shall consist of seven inches of bituminous base course and 1-1/2 inches
of bituminous leveling course and 1-1/2 inches of top course.

Restoration of pavement areas, where there is an existing concrete surface, shall consist of
9 inches of concrete pavement.

Major Streets - Restoration of pavement areas, where there is an existing bituminous
surface on the street, shall consist of 7 inches of bituminous base course, 1-1/2 inches of
bituminous leveling course and 1-1/2 inches of bituminous top course.

Restoration of pavement areas, where there is an existing concrete surface, shall consist of
eight inches of concrete pavement.

Local Streets - Restoration of pavement areas, where there is an existing bituminous
surface on a concrete base or black base, shall consist of 5 inches of bituminous base course and 1-
1/2 inches of bituminous leveling course and 1-1/2 inches of bituminous top course.

Restoration of pavement areas, where there is an existing bituminous surface on a
aggregate base, shall consist of 8 inches of aggregate base and 1-1/2 inches of bituminous leveling
course and 1-1/2 inches of bituminous top course. The Contractor may substitute 5 inches of
bituminous base for eight inches of aggregate base if he/she chooses.

Restoration of pavement areas, where there is an existing concrete surface, shall consist of
six inches of concrete pavement.

Brick Streets - There is a list of streets where, due to historical significance, the bricks must
be replaced. Where the brick is to be replaced, the restoration shall consist of six inches of
concrete base, one inch of sand and Portland cement grouted brick pavement in accordance with
Division 16. The Contractor shall salvage and reuse any bricks available to make the repair. If
additional bricks are required, Contractor shall furnish them at no additional cost. Should the street
not require the replacement of brick as approved by the Engineer, the Contractor shall remove the
loose brick and make repairs as specified previously.

Correction of Deficiencies:

The permanent patch placed by the Contractor shall be guaranteed for a period of 18
months. During this period should deficiencies appear the Contractor shall be responsible to make
repairs as outlined. Such deficiencies shall include, but not be limited to, settled or raised
pavement, deterioration of material, or separation of joints. The Contractor shall meet with the
Engineer to decide upon a corrective method of repair. This method may be: 1) a total removal
and replacement of the patched area and recompaction of the backfill, sub-base and base, if
necessary; 2) providing additional material and use of an infra-red method to reheat the whole patch
and recompact the area; or 3) use of the infra-red method, or other method approved by the
Engineer, to mend joints with the adjacent pavement. The Contractor shall make repairs in a timely
manner. Should weather limitations be in force at the time, the Contractor shall make temporary
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28.06

28.06.01

28.06.02

28.07

repairs and be expected to make permanent repairs when weather permits, regardless of whether the
18-month guarantee period has expired at that point.

Weather Limitations:

Should the Contractor desire to cut a trench between November 15 and April 15, he/she will
be required to make temporary repairs to the pavement as follows, unless otherwise approved by
the Engineer:

Major Streets and Trunklines - On major streets and State trunklines, the Contractor shall
prepare sub-base as outlined and in lieu of the base and surface courses place a temporary section
consisting of 8 inches aggregate and 6 inches concrete with the concrete placed flush with the
adjacent pavement. This section shall then be removed and a permanent patch installed by June 1,
or earlier if weather permits.

Local Streets - On local streets, the Contractor shall prepare the subbase and in lieu of the
base and surface courses, the Contractor may place a temporary section consisting of 6 inches of
aggregate base and 6 inches of concrete with the concrete placed flush with the adjacent pavement.
This temporary section shall then be removed and a permanent patch installed by June 1, or earlier
if weather permits. If approved by the Engineer, temporary repairs consisting of 6 inches aggregate
base and 3 inches of cold patch may be used on local streets.

The Contractor shall periodically inspect and maintain the temporary repairs.

Other Requirements:

The following items shall be provided as required in the Standard Specifications.

Insurance

Performance and Lien Bonds

Prequalification of Contractor

Notification and Coordination with City Engineer prior to Start of Work
Soil Erosion Control

Inspection by the City Engineer

Public Safety, Convenience, and Maintaining Traffic

Protection of Existing Utilities
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PAvEMENK..

NO SCALE

SECTION A;&\%
%)

R.C.W. LINE

s

fi ¢ APPROX.

|!/FULL DEPTH JOINT

7

SECTION B-B

NO SCALE

GRADE A CONCRETE TO BE USED.

CONCRETE ALLEY APPROACHES LESS
THAN 127 WIDE, FULL DEPTH JOINT

AT CENTERLINE

CONCRETE ALLEY APPROACHES 12
WIDE OR OVER ARE TO BE DIVIDED

INTO THREE EQUAL SECTIONS
WITH FULL DEPTH JOINTS

\“- FULL DEPTH JOINT
1\4"R

1\2" EXP
JOINT

COMBINED

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTIMENT OF PUBLIC SERMICE
DIVISION OF ENGINEERING

DUB-DOWN ALLEY

APPROACH AND SIDEWALK
DETAILS

APPEROVE]

} CiTY ENGINEER

3[22/75

P.M.H.

CHELCKED R J 8




107 MIN. OR TO CONFORM

WITH ALLEY WIDTH ~ BACK OF WALK
47 SIDEWALK 7" CONCRETE SIDEWALK 4" SIDEWALK
-~ FRONTIOF WALK
1727 EXP JOINT —
B
© ) PARKWAY
C}\ ot
=N
(Qo J?
/ ) Qo‘o VARIABLE
7" CONCRETE OR 47 BITUMINDUS CONCRETE | CONSTRUCTION BACK OF
O 8" COMPACTED GRAVEL BASE A JONT CURB A
B r
FULL DEPTH JOINT i a5t 4
™~ > ]
7
| A , b
__PLAN GUTTER PAN - 7-6" | 20 &
NO SCALE i | FACE OF CURS
I-6"MIN. 9B MAX N FULL DEPTH JOINT
— B

| SYMMETRICAL aBOUT §

BACK OF WALK N

FRONT OF WALK ¥

CONSTRUCTION

/ I-6TMIN. | 9'—6"MAX, |
VARIABLE 2'-0" |
Lo \ i
77 CONC. OR 4" BITUMINOUS CONC N
ON B” COMPACTED GRAVEL BASE SE%EZ?SE A-A

‘—iau_"tj“ ; VARIABLE l
2" R *

T e e

~ m—

PAVEMENT
= e FUiL, DEPTH JOINT
1R
SECTION B-B
NO SCALE CITY OF GRAND RAPIDS, MICHIGAN

DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

GRADE A CONCRETE TO BE USED
FOR SIDEWALK AND ALLEY APPROACH STANDARD

CONCRETE ALLEY APPROACHES LESS DUB-DOWN ALLEY

THAN $2' WIDE, FULL DEPTH JOINT
AT CENTERLINE APPROACH DETAILS

CONCRETE ALLEY APPROACHES 127 R

WIDE OR OVER ARE TC BE DIVIDED
INTO THREE EQUAL SECTIONS p ""*@»«n W 3/23/ 73
= DATE

WITH FULL DEPTH JOINTS CI EHGNEER

4A DRAWH CHECKED
P.M.H., R.J.B.




| e 6" 1 8“

VARIABLE

%1%l CURB EXPOSURE

DETAIL A
TNO SCALE

6”"X 20" CURB AND SEPARATE GUTTER

12"R _
1'-0" ﬁ 1'-0" PROPOSED

'R / CURB GRADE

1

21/2"

93/41;

DETAIL B
NO SCALE

ROLL CURB AND GUTTER

—

5 1/4"

S« [ S

' CITY QF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISICN OF ENGINEERING
DETAIL C CURB AND SEPARATE GUTTER,
NO SCALE ROLL CURB AND GUTTER,

COMBINED CURB AND GUTTER
COMBINED CURB AND GUTTER DETAILS

£
p | P Rnteck s I /s
i\ CiTY ERCINEER DATE

DRA¥M CHECKED
5 P.M.H. V.Uu.




TYPICAL 3'-0" +
VARIES WiTH C.B. ELEVATION

1°

GRAVEL

—] 8"

COMPACTED
M D.0.T. GRANULAR
MATERIAL CLASS |l

UNDERDRAINS TO BE CONNECTED TO
CATCH BASINS OR STORM MANHOLES
AS SHOWN ON DETAIL S-12

UNDERDRAIN WITH GEOTEXTILE SOCK

CiTY OF GRAND RAFIDS, MICHIGAN
DEFARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

SUBBASE
UNDERDRAIN
f— /
P APP\ :::: Em:,mzm im/ =3 /?é
6 [ormwm CHECKED

P H R.J.B.




EDGE OF GUTTER

TYPICAL CATCH BASIN ——x

rd
- /EDGE OF GUTTER
/! et kY
[/ 77\ \\ goFcCB
(Y
\

i
0ot

/

/
)
W\

COMPACTED M.D.O.T.
GRANULAR MATERIAL CLASS 1)

PLAN VIEW OF SPECIAL UNDERDRAIN

TYPICAL CURB AND GUYTER
GRAVEL BASE
CURB GRADE\ R

% ——— s LT =

TYPICAL 4"¢ UNDERDRAIN
WITH GEOTEXTILE SOCK

COMPACTED M.D.OT.
GRANULAR MATERIAL CLASS i

TYPICAL CATCH BASIN

Me — —
(T
i
ML

SECTION A-A

NOTES:

1. THIS SPECIAL UNDERDRAIN iS5 DESIGNED FOR USE N
CLAY SOIL AT LOW POINT N GRADE LINE OF STREET

CiTY OF GRAND RAPIDS, MICHIGAN

2 UNTIL THE BASE COURSE HAS BEEN PLACED THE DEPARTHMENT OF PUBLIC SERVICE

CONTRACTOR SHALL MAINTAIN THE SPECIAL UNDERDRAIN DIVISION OF ENGINEERING

BY KEEPING THE SURFACE REASONABLY FREE OF

CLAY AND SILT, SPECIAL
3 UNDERDORAINS TO BE CONNECTED TO CATCH BASING

OR STORM MANHOLES AS SHOWN ON DETAIL S-132 UNDERDRAIN

N /
p AW&% FIOMfnch 3/23 /93
\ C1TY ENGIMEER DATE
7 BERAWL CrHECRED

P.M.H. R.J.B.




TAPER GUTTER LINE TO MATCH CASTING
(5" EACH WAY FROM BASIN — MIN)

PAVT 1/47 ABOVE GUTTER

EAST JORDAN [RON WORKS
NO. 7065 OR APPROVED EQUAL

SET IN FULL BED OF MORTAR

2’0 |
BACK OF CURB \
0 1/4"
i o —
VARIES

ADJUSTING RINGS

CATCH BASIN CASTING SET IN PLACE IN ROLL CURB & GUTTER

EAST JORDAN IRON WORKS
#7020 TYPE # BACK, TYPE M2 GRATE OR
NEENAH R—3031A OR APPROVED EQUAL

PAVT 1/47 ABOVE GUTTER

BACK OF CURB 6 19" GUTTER
CURB GRADE
iy /
=] r7 f I.
HOOD OR CURB —i 37 5.3/4
SECTION 1S o} CUTTER =
ADJUSTABLE -
751
i VARIES i
1

ONLY IF DIRECTED BY ENGINEER

CATCH BASIN CASTING
SET IN PLACE IN STANDARD
CURB AND GUTTER

L CASTING TO BE SET IN FULL BED

OF MORTAR

LOWER CASTING BELCW GUTTER GRADE

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERWICE
DIMSION OF ENGINEERING

CATCH BASIN DETAILS

W 3/»3/? 3

CiTY ENGINEER

("’@7‘

DRAMT CHECKED




" 4’| CONCRETE SIDEWALK ~—~—__
< | 30" 5_g 5o <
1 /2" EXPANS&ON’JOINT— B 4—
™
TOE OF SLOPE CONCRETE TOE OF SLOPE
PAVED TOP OF SLOPE TOP OF SLOPE
PARKWAY VARIABLE
A —0" MIN
PAVED BACK OF CURB
| 4 4 PARKWAY %
T i = i 1
gL FACE OF CURE — | GUTTER paN > CONSTHUCTION JOINT i
1
| o
B < DUB-DOWN
1'-0 — P

PLAN
NO SCALE

EOGE OF WALK —\

A

SECTION B-B

NG SCALE

NOTE:

WHEN SIDEWALK RAMPS ARE TO BE

INSTALLED, THE SIDEWALK SHALL
BE 8" THICK FROM THE CURE TO
THE FIRST JOINT (5° MINIMUM)

CONSTRUCTON JOINT

CiTY OF GRAND RAPIDS, MiCHiGAN
DEPARTMENT OF PUBLIC SERVICE
DIiSION OF ENGINEERING

SIDEWALK RAMP
IN

PAVED PARKWAY

{%W 3/7,3/4 7 2

CiTY ERCINEER
DRAWN

e ) rUB.




“——_1 4" CONCRETE [SIDEWALK ~—]
-
= o | s =~
1/2" ExFANSION [JoINT—_ B
N
=3 CONCRETE | =
PARKWAY Y Trave | EEE PARKWAY
~B 3’/"%— VARIABLE BACK
A TEY A T 5~0" MIN OF CURB
L5 0 = P
A __,—ﬁ "““: A 2 5’/-‘6— i
1 7 . ™~ T~
-
FACE OF GURB — / GUTTER PAN CONSTRUCTION JOINT - \
E o
B <4
ouB P
PLAN
N SCALE DOWN
s AND' RESTO KWAY

EDGE OF WALK —\j

J
i

1 ON 12 MAXIMUM GRADE

£

SECTION B-B

NQ SCALE

NOTE:

WHEN SIDEWALK RAMPS ARE TO BE
INSTALLED, THE SIDEWALK SHALL
BE 6" THICK FROM THE CURB TO

THE FIRST JOINT (5" MINIMUM)

1/2" EXPANSION JOINT

UN

CiTY OF GRAND RAPIDS, MiCHIGAN
DEPARTMENT OF PUBLIC SERWVICE
DIVISION OF ENGINEERING

SIDEWALK RAMP

IN
PAVED PARKWAY

A=

o fnbacto 3/23/33

CITY ENGIHEER DATE

AN

9A

P.M.H.

CHECKED

R.J.B.




DETAIL A - TWO RAMPS

USE IF LENGTH OF CURB RETURN
IS GREATER THAN 24 FT

24
A
o 10

FULL CURZ\ :

SEE NOTE A -
i

DETAIL A
SCALE: 1"=10’

DETAIL B - ONE RAMP

USE IF UNABLE TO MAINTAIN A 4

FULL—-CURB SECTION BETWLEN A
TWO—~RAMP LAYOUT, AND/OR IF

CURB RETURN LENGTH IS 24' OR LESS

i

NOTE A:

FOR UNPAVED PARKWAYS, SLOPE~DOWNS
ARE 24" WIDE AT CURB, AND ARE UNPAVED
FOR PAVED PARKWAYS, SLOPE-DOWNS

ARE 36" WIDE AT CURB, AND ARE PAVED

*

RAMPS TO BE 5 LONG, OR
AS NEEDED, 50 AS NOT TO
EXCEED MAX

1 ON 12 SLOPE

DETAIL B
SCALE: 1"=10'

L.

o :
&
} | 24" 50" K
] FIRST STONE TO BE 6" THICK |
ROLL. CURB SECTION
NO SCALE
+
e

CITY OF GRAND RAPIDS, MICHIGAN

I FIRST STONE TG BE 6" THICK

STANDARD CURB SECTION

NO SCALE

1 DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

LOCATION
OF
SIDEWALK RAMPS
AT
INTERSECTIONS

Jam
APERIT KPS ect. 3/23/%3
CITY £NGIMEER DATE
CHECKED

V..

DRAW
P.M.H.

9B




> \/— VARIES

™~

I35 -5 PLAN
B < SCALE: 1"=5'

EXIST MCNOLITHIC CURB AND SIDEWALK

2" BREAK OUT EXIST. CONC. 2" FROM
P 7 PROPOSED TOP OF SLOPE (MIM.)

i * ﬂ‘ |/ «—?osorsmpgl

GUTTERLINE T R

1.2 ] [ ] L 3 ‘ [ ] ] ]

]

SECTION A-A

TIE EXIST. BARS TQ PROP BARS

X — CURB EXPOSURE VARIES
Y — PARKWAY SLOPE VARIES
Z ~ RAMP SLOPE: 1 ON 12 MAX

NO SCALE
46 @ 5" EACH WAY ——
Fy = 40 KSi
FULL DEPTH JOINT \ VARIABLE ! 1
e _ [N h i ~a- l ki

T ROW UNE —+f
OR BLOG. LINE

—
e —

REPLACE WITH
STRAIGHT CURB — |

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

SIDEWALK RAMP

IN
SECN;riS\S B-B REINFORCED CONCRETE
OVER AREAWAYS

NOTE:
BARS MAY BE STOPPED AT 207
OUTSIDE OF EXIST AREAWAY WALL

CHECKED

(T~ N / . ya .
Q@WLW% 343
p 79\'( 7 /77
MH.

CITY ENGINEER
gC DRAWN o

R.J.B.




TOP SOIL 4" THICK

CENTER OF WALK: R= 46.5

CENTER OF TOP SQIl. R = 3978

35'R.
FACE CURB
y 282°49'10"
8 1/2 7
%
L
6(5?'“ 9371050\
CENTER OF TOP SOIL:
. = 4025
al CENTER OF WALK:
\‘ 0 = 335
S . f GO-
) ' L] + n.?-
27 45'R. 41°24'35
FACE CURB | {
s | o | 15
R
60’ 60’
CONSTRUCTION_ITEMS
2378 LFT COMBINED CURB AND GUTTER
INCLUDING DRIVEWAY RETURNS.
4741 SYDS PAVEMENT.
154 4 S, YDS. CONCRETE WALK
4" AND 6" THICK, 5' WIDE
CiTY OF GRAND RAPIDS, MICHIGAN
33.4 C.YDS. TOP SOIL, 4" THICK, INCLUDING DEPARTMENT OF (bl SERVICE
25% FOR SHRINKAGE, NO DEDUCTION FOR
DRIVEWAY RETURNS CUL-DE-SAC
60’ R.OW. — 30°&50’ RADII
p AP W 3/;,_3/?3
LI1TY ENGIHEER DATE
10 1" smn. |™° rus.




TOP SOIL 4" THICK \‘

2487

480 3
1527

332

e
2 36° 52'12°
1

CONSRUCTION ITEMS

L.FT. COMBINED CURB AND GUTTER INCLUDING

DRIVEWAY RETURNS.
SG YDS. PAVEMENT

SQ. YDS. CONCRETE WALK,
4" AND 6" THICK, B WIDE

CU. YDS. TOP S0IL, 4" THICK
INCLUDING 25% FOR SHRINKAGE,
NO DEDUCTION FOR DRIVEWAY RETURNS

CITY OF GRAND RAPIDS, MICHIGAN
DEFARIMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

CUL-DE-SAC
FOR
’RO W ~ 50’& 50’ RADII

11

DRAW?

W 3/1—3/; 3

CITY ENGINEER

CHECKED

P.M H. RJB.




eo
"y
- &/ A AL, \* :
8.5 G wER NS\ 5
G 4" il s \
% ) 15
TOP SOW. 47 THICK N s )
BETK o T iw » !
AY 6‘
a * 0-
Qg" 87 13 10 4?
Sq
S,
.
03

95.4'

CONSRUCTION ITEMS

250.2 LFT. COMBINED CURB AND GUTTER INCLUDING
DRIVEWAY RETURNS.
504.6 SQ. YDS PAVEMENT

161 4 SQ YDS. CONCRETE WALK,
4" AND 6" THICK, 5" WIDE

331 CU. YDS. TOP SOIL., 4" THICK
INCLUDING 25% FOR SHRINKAGE,
NO DEDUCTION FOR DRIVEWAY RETURNS.

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

CUL-DE-SAC
FOR
50’ R.OW. - 50’& 50’ RADII

12

CiTY ENGIHELR

p M ﬂém 3/.’,3‘/4 2,

DATE

BRAWH

P.MH.

CHECKED

R.J.B.




8.5

5)
,/
% 12
TOPSOIL 4" THICK 24 -
0 101
@ c, | w
<0 < 0
) Ty} 3o+
0 S s »
335473924
ERILEES L 6 35’ [ 15
S 3311 500 |
18 | 3
|

23067

4683.5

1468

33.7

CONSRUCTION ITEMS

LFT COMBINED CURB AND GUTTER INCLUDING

DRIVEWAY RETURNS.
SQ. YDS PAVEMENT

SQ. YDS CONGCRETE WALK,
4" AND 8" THICK, 5 WIDE

CU. YDS. TOP SOilL, 4" THICK
INCLUDING 25% FOR SHRINKAGE,
NO DEDUCTION FOR DRIVEWAY RETURNS

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
CIVISION OF ENGINEERING

CUL-DE-SAC
FOR
66’R.OW.- 650'& 50’ RADII
N

13

FAW / A L FA
i a2 YOV N

CIEY ENCINEER

ORAVI—"
P.M.H.

LHECKED

RJB




2630

3331

1661

363

240

35R.T0 F.C. |0 15
20’
Qv
° .
, Ll
§
—~| {=— 5" CONCRETE SIDEWALK
o
N .
o 8.5
@
o N7 Al TOPSOIL: 47 THiCK
R 5,6?"
&
60"
15' 30' 15
30 60’

CONSRUCTION ITEMS

LFT COMBINED CUREB AND GUTTER INCLUDING

DRIVEWAY RETURNS
5Q. YDS. PAVEMENT

SQ. YDS. CONCRETE WALK,
4" AND 8" THICK, 5 WIDE

CU. YDS TOP SOIL, 4" THICK
INCLUDING 25% FOR SHRINKAGE,
NG DEDUCTION FOR DRIVEWAY RETURNS

CITY OF GRAND RAPIDS, MICHIGAN
BEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

UNSYMMETRICAL
CUL-DE-SAC
FOR
60’ ROW - 30 &50’ RADII

14

A?P@, WM@;&;/;&

CRAwH CHECKED

P.MH. R.J.B.




198.0

3496
121 3

246°25'26"
I 30°RY TO F.C.

‘ 15"

5 CONCRETE SIDEWALK

3.5 TOPSOIL: 47 THICK

&
O
v\ -
[t}
[s 4]
u-i —
0
66'25'26" AORY
,lml l l 15
TR 1
0] 30
o | M sy
i
R
L1

CONSRUCTION ITEMS

L.FT COMBINED CURB AND GUTTER INCLUDING

DRIVEWAY RETURNS.
SQ YDS PAVEMENT

S YDS CONCRETE WALK,
4" AND 6" THICK, 5 WIDE

CU. YDS. TOP SOIL, 4" THICK
INCLUDING 25% FOR SHRINKAGE,
NO DERUCTION FOR DRIVEWAY RETURNS

CITY OF GRAND RAPIDS, MICHIGAN
DEFARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

UNSYMMETRICAL
CUL-DE-SAC
FOR

50’ R.OW. - 10’ & 40’ RADII
N

A
ARROVE ' 2 /
\/“’\?ﬂ-"jk Lt tocd 3 /2 72,

CiTY ENGHEER DATE

15

DRAWN CHECKED

RJ8B.

P.M.H.




4" THICK TOPSOCIL

7.5

et 5' CONC SIDEWALK
3

2359

4720

146 9

33

CONSRUCTION ITEMS

LFT COMBINED CURB AND GUTTER INCLUDING
DRIVEWAY RETURNS.

SQ. YDS. PAVEMENT

S0 YDS. CONCRETE WALK,
4" AND 6" THICK. 5 WIDE

CU. YDS TOP SOIL, 4" THICK
INCLUDING 253% FOR SHRINKAGE,
NG DEDUCTION FOR DRIVEWAY RETURNS

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERWICE
DIVISION OF ENGINEERING

CUL-DE-SAC
FOR

/&QH.O.W. - 50’& 50’ RADII

p | Bt —tfonaei 3/23 /13

1 6 DRAW e CHECKED

P.M.H. R.J.B.




PLANE OF WEAKNESS JOINTS
TO BE 15 FEET APART, AND
THEY SHALL BE SET AT A
DEPTH OF 1/3 OF THE
THICKNESS OF THE PAVEMENT 15 4

-3

1/2" EXPANSION JOINTS EVERY 100 FT -

10°
PLAN
R.O.W. VARIES
!
6" GRAVEL AT DRIVES,
& ALLEY 4" TOPSOIL, SEED, FERTILIZER
AND MULCH IN BETWEEN
o DRIVES (BOTH SIDES)
VARIES —a -

31 BACKSLOPE

311 BACKSLOPE

GRADE UINE '\

HOULDER GRAVEL 6"
SHOULDER GRAVEL 6" THICK SHOUL L 8" THICK
GRADE "A”" CONCRETE 7" THICK

MDOT GRANULAR MATERIAL CLASS Il
SECTION A-A
NO SCALE

CITY OF GRAND RAPIDS, MICHIGAR
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

ALLEY PAVEMENT

1

b | A - Rl 3123/ 23

LITY ENGINEER DATE

17 DR'A%'H- CHECKED 248




1" GALVANIZED OR PLASTIC PIPE WEEP HOLES PLANE—OF ~WEAKNESS JOINTS
EVERY 20 FT. WITH 1/2"

ON 15" CENTERS OR AS REQUIRED BY THE ENGINEER
EXPANSION JOINTS EVERY 60 FT
A

|
e | D RE77777

o / A < FULL| JoINT
2, #] CONCRETE 2,

CONCRETE| SIDEWALK

1 PLAN
SCALE: 1"=5
| Iy
ol 13
[z
] 8,

[Fh]
Z  TOP OF GROUND e
£ — 1" CONC CAP ES
\; 307 MAX ]
::-:} } | OB OF GROUND
: fxg\@mmﬁwmfA
> L i 3“;““"

R.O.W. LINE

!
S

378" MIN
GROUT o
REQUIRED o
07 MAX $
EXIST. WALK L BACKFILL WiTH COMPACTED
12 MDOT GRANULAR MATERIAL CLASS I e 3O
—— 17 GALVANIZED OR PLASTIC - 10" 20 MAX
PIPE WEEP HOLE WRAPPED AT 3" CLR :
C [ END WITH GEOTEXTLE FABRIC
12" 4" CONCRETE
i EXIST WALK
4" CONC. —
REQUIRED
57 127 18"
! | 1
2°X 47KEY
GROUTED RIP-RAP WALL " WITH FODTING ONLY
} } 3 46 CONTINUOUS
TYPICAL SECTION A-A g 3 #6 ON 5 FT CENTERS

CONCRETE FOOTING AND
REINFORCING RODS REQUIRED
ON ALL CONCRETE WALLS OVER 1" 8" HIGH

POURED CONCRETE WALL
TYPICAL SECTION A-A

NOTES:
1. THIS SPECIFICATION GOVERNS THE CONSTRUCTION OF
RETAINING WALLS UP TO 3 FT HiGH. MEASURED FROM A R oo MICHIEAN
THE TOP OF SIDEWALK DIVISION OF ENGINEERING
TO CONSTRUCT WALLS HIGHER THAN 3 FT. A DRAWING
MUST BE SUBMITTED TO CITY ENGINEER FOR APPROVAL. TYPICAL
2 ALL NEW RETAINING WALLS SHALL BE BUILT ON PRIVATE
PROPERTY. RETAINING WALLS
REPAIR OF EXISTING WALLS DOES NOT REQUIRE
RELOCATION. ( MAXiMU}’I 3'0” HIGH)
3 ALL CONCRETE TO BE GRADE A CONCRETE -
p d%ﬁ%d%a(j?&m@g
HGIHZER DATE
18 DRW CHECKED
P.M.H




ALL EXPOSED

EDGES OF CURE

'r_ 6" § T0 BE CHAMFERED 3/4”
I \ ;\/\/\
A I I I I i A
12" 0o ! 12" .
4 + ' + 12
| t | APPROACH
| §2n ; 12" % 12"
o 5
i | l | | g
4'- 0" = = e s e o
1 1 1 } 1 rd o
| | | | | s &
| { I | i N H
| | | | l = 5
| | | | | N
| I | | l >
! | ! ]
L %)\/
.
PLAN ROW
12"
1 7a®
_— SLOPE EACH TREAD 1/4
57 MIN. 2 3/8" OR 1/2" RADIUS EACH STEP
—— I? CURE LINE
_: 6"-8" RISERS
(5% EuGEeR
5 4 R'BAR — T VARIES
@ 12" 0C 12" TREADS
I
7
24"R
.
~ SLOPE 1/4"
EXIST
44 R'BAR SIDEWALK
SECTION A-A . I
24 R 1 "
VARIES 12 12
APPROACH
NOTES

THE NUMBER OF STEPS iN EACH SET OF STEPS SHALL BE AS SHOWN
ON THE DRAWINGS, OR AS DIRECTED BY THE ENGINEER. BUT NOT MORE
THAHN SIX. NOR LESS THAN THREE STEPS $HALL BE CONSTRUCTED
ACCORDING TD THIS DESIGN

STEPS SHALL BE CONSTRUCTED OF GRADE "A" CONCRETE
APPROX. SLOPE 1S 1.76 TO 1 THE BANK SHALL BE TRIMMED
TO FIT THE SLORE OF THE STEPS FOR A DISTANCE OF NOT LESS
THAN 10 FT EACH SiDE GF THE STEPS

THE FREADS AND TOP OF CURB SHALL BE BRUSH—FINISHED
AS REQUIRED FOR SIDEWALK. THE RISERS AND FACE OF

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

CONCRETE STEPS

CURBS SHALL BE RUBBED TO REMOVE FORM MARKS
AND Fiti THE PORES

N !
P % . W 3/25/73
- CIY ERGNERR DATE
19 ot I;MH. CHECKED VU




RESERVED

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERMICE
DIVISION OF ENGINEERING

20

APPROVED

CITY ERGHEER

DATE

DBRAY

CHECKED




BREAKOUT EXIST. CONC PAVEMENT REPLACE WITH | et | SSSDG%‘ATSO Y.
BIT. MIX NO 1300T,20AAA, OR BIT. MIX. NO 1300L 20AAA V6”1 B eatAL)

COMPLETELY FILL AS SHOWN AND COMPACT WITH AN ] ot

APPROVED WHEELED OR VIBRATORY EQUIPMENT

DETAIL A - EXISTING PAVEMENT JOINT

PREPARE JOINT FOR RESURFACING BY PLACING BITUMINOUS BOND COAY ON
CLEANED SURFACE AND FILL WITH BITUMINCUS MATERIAL OF THE SAME TYPE
AS USED IN THE RESURFACING COURSE OR USE BIT MIX NO. 1300T,20AAA
IF APPROVED BY THE ENGINEER  THE BITUMINOUS MATERIAL SHALL BE
COMPACTED WITH A MACHINE VIBRATOR OR APPROVED ROLLER. 7

EXISTING PAVEMENT 1" MIN,
WITH BITUMINOUS CAP/ /

P AR e i /

t 1" MIN.

TS~ EXISTING PAVEMENT JOINT —

REMOVE ASPHALT SURFACING AND LOOSE
SPALLED CONCRETE AROUND JOINT AND CLEAN IT. DETAIL B

I 7’6"t BITUMINOUS CAP REMOVAL
!_n“ l'+
EXISTING SAW CUT OR {6 T
BITUMINQUS CHISELED CUT " A SAW CUT OR
CAP ™. / gE. 3-0% CHISELED CUT
: S WA oy e A g ) 7

__A N‘“‘ 015 GAL SQ.YD

STRIP OFF EXIST. BiT CAP AND REPLACE WITH
BIT. MIX, NO.1300T,20AAA, OR BIT. MIX. NO1300L,20AAA CITY OF GRAND RAPIDS, MICHIGAN

AND COMPACT WITH AN APPROVED ROLLER D T o iaBLIC SERVICE
BREAKOUT EXIST. CONC PAVEMENT REPLACE WITH

BIT MIX. NO 1300T,20AAA, OR BIT. MiX. NO 1300L,20AAA JOINT AND CRACK
COMPLETELY FILL AS SHOWN AND COMPACT WITH AN REPAIR

APPRCOVED WHEELED OR VIBRATCRY EQUIPMENT

DETAIL C AP{W 2 /p
P Ty EndiEER %/;3‘433

21 DR W CHECKED 2B




BIT AMIKTUCE 70 SOUESE)
752 MIN. FOB MALIOE AND LOCAL S TEEET=

BIT: MIXTURE (LEVELING Course)
L V2 AN, EOR AMAIOR AND LOCAL STEREETS

BIT BASE MIXTUFE 7" MIM.
GLAVEL (AMAIJOL STEEET) I127A1/M,
GEAVEL (CLOCAL STEEET) & At/N.

EXIST FPAVEMENT,

EXISTT BASE.

SAW T O MNEATLY TEIM EDGE.
EX/S 7 AANAHIE CAKSTING,

[ r 1

\ B | i
- ' ?} FULL BED OF S T
7 1N /
— - | WY S U

, T AAKX : i \
/S \ :\ CHIMNE Y
\ CEOALdX)

/ [ @EBUILD AS) “Back
| NECESSARY  RISERS OF \ \
(INCIDENTAL) — PRECAST
CONCRETE \/~>
ADIUSTING
£ING'S.

¥ CONTRBACTIOE 70 USE MHIGH EALLY
STEENGTH MIETAR AT HIS/HER
SOST WHEN PEQUIPED BY
CONSTEUCTION SCHEDULE.

CITY OF GRAND RAPIDS ,MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

ADJUS;’MENT
MANHOLE CASTING

TN BI7 BASE AND TOP COURSE)

A )
s S/zz
P 5 m /bnr/?"a

29 DHAWH SJD CHEGKED




E/7 ALINTURE (TOP COURLSE)
P AN, FOB MAIOR AND LOCAL STREETS

BT MIXTURE ([ EvELNG Course)
S L2 MIN. £OL AMAIOE AND LOCAL STREETS.

EXIST PAVEMENT —_
EXIST BASE,

SAW CUT TE AMEATLY.
TEIM EOGE.

EX/STT MANHOLE CAST/NG.

SONCEETE (GEADE 4)
; S AN,

e A1 ‘ ‘ F2 MR
i N e p_al‘rw.z. 8D a.r_m‘; / ‘?
_,..‘“1: A MORT7AR [N RO e e
3 . A ‘
N 74 e :
T — - / A
/ // \ CHIMNEY
/) \\ \ (20 wrAx)
L / EESU/ILD AS BLIC& \\)
J NECESSAZYy — RISERS OF
AV DEN 74L ) PEECAST
CPETE
244 BARS CENTECELD j‘g‘_jj U‘i, 7.;: G
JN COMNCCETE AEDUND vl
AANHOLE, -
# CONTRACTOR 70 USE HIGH EARLY
STRENGTH MORTAR AT HIS/HEL
COST WHEN BEQUIBED BY
CONSTLUETION SCHEDULE.
CITY OF GRAND RAPIDS , MIGHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING
ADJUSTMENT

OF
MANHOLE CASTING

CWITH CONC. BASE AND
T TOPACIURSE) |
PP

3 = s 3 >
p B ittt 225 5

22A DR“NS’.J.D. CHECKED I




CONCRETE FGLADE A)

2H 4 BAES CENTEEED /N CONCEETE
AROUND At ANHOLE .,

EXI ST PAVEMENT.

EX/STT BASE.
EXIST MAfwmz_m
ol

i A}bﬂ ;J! P‘; UL BED OF ’ﬁl \ o
'T"._:- -:‘;;J AMOEL7AE .\}.._. fs.
.;\ * i i .ae. b
™y AN AN
A\
CHIMNEY
N\ (FoTmAax)
L\//Esgwa Das' Berck exs&es\\_)
NECESSARY  0& PRESAST
CNCIOENTAL)  CONCRETE
DIUSTING
SAW CuT o0& pivtviieil
NEATL Y 7/ )
EDCE
* CONTRACTOR 70 USE HIGH EAEBLY
STRENGTH MOETAR AT HIS/HER
COST WHEN BEQAU/IRPED BY
CONSTEUCTION SCHEDULE,
CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBL!G SERVICE
DIVISION OF ENGINEERING
ADJUSTMENT

OF
MANHOLE CASTING

(WiTH FULL DEPTH CONC FAVEMENT)

‘“P’@wai, LIibrcll 3,723,
P ( \ Ccm' ENGI NEER /DATE 72

228 DRRW?!"S:J.Q CHECKED




BITUM. MIXTURE (TOP COURSE)
/% "MIN. FOR MAJOR £ LOCAL STREETS.

BITUM. MIXTURE (LEVELinG Course)
15" MIN. FOR MAWDEE LOCAL STREET,

AW OR NEATLY TE/M EDGE
WITH AI& HAMMERE /A A
CIRZCLE ARZOUND FHALVE BOX.

T
=\ 12 MIN. /2" N, 12
\ 1 Ty
EXIST. H 5}?" - %! é»
e, g T H z_] NEé “] = A1O"MIN.
. il el g N AL /
4K LTRSS P A l 1;‘4"4“"“;]4'
. T "a i
Y N ~
%\} 4 A AN s /\
&EX/8T
BasE
COWNCRETE (GRADE A) CONCEETE
7 AN TWO-¥¢ Bars cenTeERES (GRADE 4)
IN COMNCRETE AROUND
VaLlvE BoOX.
CITY OF GRAND RAPIDS  MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DiVISION OF ENGINEERING
ADJUSTMENT
OF
VALVE & BOX
AN ' P )
APERO W&ﬁ{ 5/Z3
P (g\&ﬁ%ﬁcm’ £ NG| NEER unz-:/%
23 DREWﬁz‘P CHECKED




BT AN TVEE

( WEAR /KT Couzs&’)
L LETALIN. FOR At IO AND LOCAL <STREETS.

BIT MIXTURE (1 EVELING COURSE)
L2 A FOR MAIORL AND LOCAL STEEETS,

BI77 BASE MXTULE TYAMIN. .
CLAVEL FOR LOCAL STREETS &7 ALIM.
GRAVEL FOL MAIOE STREEETS /182 AN

CONCELETE 7" AL/IAL

SAW O NEATLY TEM EDGE.
!

MDOT GRANULAR MATERIAL CLASS IL. Nl

W

EXIST PAVEAMEN T
”EX/SZ‘ BASE.

SEE DETAIL A IF.
FAVEMENT /5

| - 11

dad 1§

A 4 i
-F

fr

4
rd ]

{

)

£E-
STORED WiTH £
CONCRETE FULL
DEPTH.

THIS SHEET

CONCRETE (FULL
DEPTH) DEPTH
SAME THICKNESS
AS EXIST, FAVEMENT
(1O AMIN.)

O VALVE JHAMBEE.
VALVE §80X AND CovEZ

; WITH PEA STOAME
/
wm s ViIBRATED AAND
CONCEETE EING PER DETAI ] a COMPAOTED A FPLACE.

FPLACE EEINFOCOED SJA/CCETE Al
CAP 70 SEAL OFF MA/W{0¢7 * .

L3
A "
W e

E-#E BAES BOTH WAys

%
t\i EANYA - 23

G MIN /AU
EXISTING MANHILE,

FUL ABANDONED VALVE
CHAMEBER 08 MANHOLE

HOLE AEOUND MANHOLE 7O BE U7
MECHAMICALLY 7O ATRUE CIPCLE AT
LEAST THRU THE ASFPHALT FAVEMENT.
CONCRETE BASE 70 BE SAWED O
NEATLY TEIMMED WITH AIL HAMMER.,

Nd
FOB PLACEMENT OF
CONCREETE /NG SEE
LETAIL W/ o

EXIST. PAVEMENT,
LEJX/ﬁi'T BAsSE.

P
/'.’“- b1 - T T

vt NN
" 4 AN M
n - L,
v LI
) ey o

DETAIL A (FOR FULL DEPTH CONCEETE)

5!’

A

Z2-#3 BAES

) é-.cba
““..‘:"-{ -

9

LT
.

4 s

SECTION 4-4

VAMETER 70 BE
As NEEDED FUZ
A sp2ZE OF rAaLveE
BOX BASE L/<SED
(VL £OL2 TYLEP
OB SEPIES
# o BASE)

VALVE BOX BASE
70 BE CEMNTELED
ON COMCRETE
LING.

CONCRETE FING DETAIL

ANOTE!

MAMNHILE O VALVE CHAMBER
MAY BE BEOKEN DOWN 3 BE-
LOW GEADE AND BACKEF/ILLED
WITH COMFPACTED MOAT GEANY-
LAK MATERIAL CLASST /N
LIEY OF BACKEFILLING WrTH PEA
STONE AND SEALING W/TH THE
LEINFORCED COMNCRETE CAF

CITY OF GRAND RAPIDS ,MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

ABANDON
VALVE CHAMBER
AND PLACE VALVE BOX

N

23A

75 ‘ rl v 3 zg /I
(p\ CITY ENGI NEER 41‘5 73
DR .JD. CHECKED




.

BITUM. MIXTURE Jwéa\zwa CoURSE)
TUAMIN. EOR LOCAL STREETS. ~
PEMIN. FORZ MAIOE STEEETS.

BITUM. MIXTUCE (LEVELING CORSE)
LIAIN. FOR LOCAL STREETS.

BITUM. BASE MIXTULE T "Mind. MLOT GLEANIEAE
GRAVEL FOR LOCAL STREETS 8" M/ AATERIAL CLASS I
GRAVEL FOR MAIOR STREETS 2 MIN.

SAW O MEATLY
EXIST PAVEMENT. TEIM EDGE.

EXIST WEDGING.
EX/ST. BASE.

i !
L b

4 !

SEE NMOTE /. BELOW FOE

|G AN UM,
THIS PORTION /F /N A

CONCRETE BASE J& CON- s EX S TIANG AL ANHOLE,
OPETE SURFACE S7TEEETN

| L ABANDONED cATSH
PLACE REINFORCED CON- - BASIN, YALVE CHAMBEES
CRETE CARP 7O sSEAL OFF O AMANHILE KITH FPEA

AMANHOLE, VALVE SHAA-
BEE OF CATCH BAS/A. L

BEEAL CONCEETE FZ'.OOE‘/
70 ALLOW DEA/INAGE.

STONE WIBRATED AND
| eostrpac7en w Peacs

NOTES:

[ IF EXIST PAVEMENT /S JONCEETE,

DELETE BITUMINOUS
AND GRAVEL AND PLACE

CONCEETE AT SAME THICKNESS AS
THE EXISTING PAVEMENT 7 “Al/AL).
I EXIST BASE IS CONCRETE,
DELETE BITUMINOUS
AN PLACE COMNCRETE BASE AT
SAME THICKENESS AS THE EXISTING
BASE (7°M/N) LEAVE BASE DIWN
2 V2  CAMIN) BELOW EXISTING SUEFALE.

2 MANHOLE, CATCH BASIN O VALVE
CHAMBEE MAY BE BEOEEN DOWN 3°
BELOWN GEADE AND BACKEL/LLED
WITH COMPACTED AL DOT GEANUEAL

GCITY OF GRAND RAPIDS,MICHIGAN

MNATEELIAL L A4S K. OF THESE DEPARTMENT OF PUBLIC SERVIGE
:5'7'?‘/(7'”5’5’5’ MA}/ =L EEM&VED DIVISION OF ENGINEERING
ENTTBELY AND BACKEILLED WiITH

ca’z‘;/fadc'rfa MOOT SEANULAE CLEAN AND REMOVE
MATESIAL CLASS I, /N LIEY OF

BACEFILLING WITH PEA STONE AND MANHOLE ,VALVE CHAMBER

SBSEALING WITH THE LEINFOLLED

CONCEETE CAP OR CATCH BASIN

f—\ ) f L
P SW({:—I‘TY ENGINEER fﬁ\{s 3%

238 DRKWI‘TS Ja CHECKED
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NOTE:

REFER TO DRAWINGS FOR
LAYOUT OF PAVEMENT
MARKINGS FOR EACH
PARTICULAR PROJECT

TYPICAL DASHED STRIPING

WIDTH AS CALLED FOR ON
DRAWINGS — USUALLY 12"
AT INTERSECTIONS AND 247
AT RAILROAD CROSSINGS

WHITE
e

TYPICAL STOP LINE

(FOR PAVEMENT WORD AND SYMBOL MARKINGS
REFER TO M.D.OT. MANUAL OF UNIFORM
TRAFFIC CONTROL DEVICES — SEC 3B-17)

ARROWS AND LETTERS

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVIZION OF ENGINEERING

TYPICAL PAVEMENT
MARKING DIMENSIONS

24

S / ‘
W Atk 3/23/7 5,
> \\.\ CiTY ENGIHEER DATE

BRAWH CHECRED

P.aLH. RJB




STANDARD GRAND RAPIDS

TYPE HEIGHT IN FT.
CONE {C} 2,34 & 5

MiN, 1'4". MAX B'0"
BARREL, (L) AT INCREMENTS OF 14"

SECTION DIMENSION

STEPS MAY BE
STAGGERED OR STRAIGHT

PRECAST GRADE

NOTES:

1 MANHOLES MAY BE CONSTRUCTED OF ANY COMBINATION OF THE
ABOVE NOTED SECTIONS, PROVIDED HOWEVER, THAT YHE TOTAL

“A" CONCRETE BASE A

NUMBER OF SECTIONS ARE KEPT TO A MINIMUM

2 Ly. Lo AND C SECTION

0 BE USED

1N COMBINATION SO THAT 20" 15 THE

MAXIMUM DIMENSION BETWEEN THE
TOP OF CONE AND FINISHED GRADE

TYPICAL CHANNEIL PLAN

MANHOLE CASTING AND i\ SURFACE OF GROUND OR STREET \
COVER §—13; USE 5-13A ST
AND 5-14 WHEN SPECIFIED . iAx%%’ L RIRIRATNIE
OR SHOWN ON DRAWINGS: .
WHEN S—13A IS REQUIRED. i - f=eer PORTLAND CEMENT BRICK OR
ADJUST CONE ACCCRDINGLY | BLOCK OR CO&C(RE:TESPRECASTED
ADJUSTING RING(S) AS REQUIR
N
SET IN A FULL  mom”] r:'
BED OF MORTAR c | ot TOP VIEW
1 ,
%w ASTM (478
MANHOLE STEPS TO BE 4 5 RISER SECTION WITH 57 WALL
HERCULES #PS~1. Ny A
%A INDUSTRIES ] &
#PS-1 — PF, OR \f:' ' am
APPROVED EQUAL —4 i
T ] g 220" | g L
!
Lo " 7 :., < ASTM
ALL JOINTS BETWEEN TN ‘ 16" !:’ - N\ C-478
SECTIONS SHALL BE OF 12"(TYP )\ ToP
THE "O"-RING, BUTYL jE - C ! SECTION
RUBBER GASKETS NG T T T = e N\
CONFORMING TO ASTM vt . 8"
ity S (R I I Vetont st -
. —
KENT SEAL, A
Eo»\g;”gggk. i 15" 40 TYPICAL CONE
R A VED EQUAL _.{ (FOR S—13 AND S—14 CASTING AND COVER)
TYPE JOINT |
Ly '
| 34 |
PORTLAND CEMENT MORTAR —
DR GRADE A CONCRETZ"MIN e u “__{ gr 2.0 [ & L_
— [ e X
5" W M
I 2 OR S 42) 44 BARS

TYPICAL ADJUSTING RING

ALL OPENINGS FOR PIPE UP TO AND INCLUDING
24" DIAMETER SHALL HAVE FLEXIBLE MANMOLE
CONNECTIONS:

(KOR—N-SEAL BY NATIONAL POLLUTION CONTROL
SYSTEMS INC; PSX OR PRESS WEDGE Il BY
PRESS SEAL CASKET CORPORATION; LOCK JOINT
FLEXIBLE MANHOLE SLEEVE BY INTERPACE CORP
OR A-LOK, OR APPROVED EQUAL).

ON PVC TRUSS AND SOLID WALL SEWERS OR
LATERALS, ALL OPENINGS {REGARDLESS OF SIZE}
SHALL HAVE FLEXIBLE MANHOLE CONNECTIONS

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERMCE
DIVISION OF ENGINEERING

STANDARD
PRECAST MANHOLE

[N 4
S o < el B 4375
( CITY ENGIEER DATE
1 DRA¥ CRECKED
P.M.H, V.U,




NOTES

. DROP CONNECTIONS ON PVC TRUSS PIPE OR PVC
SOLD WALL PIPE SHALL NOT BE ENCASED iN
CONCRETE

. ALL INLET $INVERTS GREATER THAN 2'—0" ABOVE
THE OUTLET INVERT WILL REQUIRE A DROP
CONNECTION CONSTRUCTED PER THIS DETAIL.

ON PVC TRUSS AND SOLID WALL SEWERS OR
LATERALS, ALL OPENINGS (REGARDLESS OF SIZE)
SHALL HAVE FLEXIBLE MANHOLE CONNECTIONS
(SEE STANDARD DETAIL S~1 FOR TYPE).

OPENINGS FOR CONCRETE AND CLAY SEWERS OR
LATERALS UP TO AND INCLUDING 24" SHALL
HAVE FLEXIBLE MANHOLE CONNECTIONS (SEE
STANDARD DETAWL S~1 FOR TYPE)

SECTIONAL PLAN

TEE IN LATERAL SEWER
ENCASED IN CONCRET

=

‘i —: — INLET INVERT
2 —\ ru

SEE TABLE A —
FOR SiZE ;
5" ] : SEE NOTE #2
G | QUTLET INVERT
SECTION A-A o
N SCAE GRADE "A” CONCRETE
TABLE A
CITY OF GRAND RAPIDS, MICHIGAN
SIZE OF SEWER (DROP CONNECTION DEPARTMENT OF PUBLIC SERMVIGE
8" Bn OIMSION OF ENGINEERING
o 5
o &
s i DROP CONNECTION
21" - 12
24" 12"
L2 1 ~ / ‘
0 TE S AR QWMB/ZB /?3
367 15" ( CITY ENGINEER DATE
1 A DRAWN CRECKED
P.MH. V.U,




STANDARD GRAND RAPIDS MANHOLE
CASTING AND COVER 5—13, USE
3-13A AND S-i14 WHEN SPECIFIED
OR SHOWN ON DRAWINGS; WHEN
S—13A 15 REQUIRED, ADJUST CONE

ACCORDINGLY

RSy
24" MAX

SURFACE OF GROUND OR STREET

CASTING SET N A FULL BED OF MORTAR
ON BRICK RISERS OR PRECAST CONCRETE

R ADJUSTING RINGS {AS REQUIRED)

20" MAX

WALL TO BE PLASTERED 1/2" THICK
" WHMEN CONSTRUCTED OF BRICK OR BLOCK

CONE

{ 8" FOR CONCRETE BRICK

{ 8" FOR CONCRETE BLOCK

PORTLAND CEMENT MORTAR
OR GRADE "A" CONCRETE

= NOTE: WHERE SEWER STUBS OR HOUSE CONNEGTIONS

ARE CALLED FOR, STANDARD CHANNEL SHALL

BE CONSTRUGCTED IN BOTTOM OF MANHOLE,
IN SAME MANNER AS FOR INTERSECTING SEWER

FLEXIBLE MANHOLE
CONNECTIONS (TYP )

FOR BRICK MANHOLE | 'PRECAST GRADE "A" CONCRETE BASE
SECTION AA
NO SCALE NOTES

1 BELOW 15" DEPTH, MEASURED FROM PROPQOSED
GROUND SURFACE. MANHOLE WALLS SHALL BE
12" THICK AND DIAMETER OF BASE SHALL BE
74"

2 OPENINGS FOR CONGRETE AND CLAY SEWERS OR
LATERALS UP TO AND INCLUDING 24" DIAMETER
SHALL HAVE FLEXIBLE MANHOLE CONNECTIONS
(SEE STANDARD DETAIL S—1 FOR TYPE)

3 ON PVC TRUSS AND SOUD WALL SEWERS OR
tATERALS, ALL OPENINGS (REGARDLESS OF SiZE)
SHALL HAVE FLEXIBLE MANHOLE CONNECTIONS
{SEE STANDARD DETAIL 5-% FOR TYPE)

BRICK OR BLOCK MANHOLES WILL ONLY
BE CONSTRUCTED WHEN SPECIFICALLY
CALLED FOR ON THE DRAWING OR WHEN
APPROVED BY THE ENGINEER.

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

SECTION BB BRICK OR BLOCK

MANHOLE STEPS {SEE DETAIL S-—1 FOR MANHOLE

LOCATION AND TYPE)

~
S P fnthah 3/23 Jz

i\ CITY £NGINEER DATE

2 DM./F;. M CHECKED V.U




STANDARD GRAND RAPIDS
MANHOLE FRAME AND COVER
SEE DETAIL S—13A

SURFACE OF GROUND OR STREET
CASTING SET IN A FULL BED OF MORTAR ON

.~ BRICK RISERS OR PRECAST CONCRETE ADJUSTING

RINGS (AS REQUIRED)

N A R R P e R e N S R RS R
70" MAX ),.«.(j’)_ e "EL\*—"/}« 207 MaxX
—'i : —— ]
) WALL TO BE PLASTERED 1/2" THICK ON
20 SANITARY OR COMBINED SEWER MANMOLES
WHEN CONSTRUCTED OF BRICK OR BLOCK
&0
12" (TYP) 8" FOR BRICK
IN CONE 5" FOR CONCRETE BLOCK
P ' 57 FOR PRECAST REINFORCED CONC. PIPE
A i .—-;

"

GRADE "A
CONCRETE

MANHOLE STEPS (SEE DETAIL $-—1%

GRADE "A" CONCRETE, CONCRETE
BRICK, CONCRETE BLOCK OR PRECAST
REINFORCED CONCRETE PIPE AT OPTION
OF CONTRACTOR

NOTES

1 BELOW 15 DEPTH. MEASURED FROM PROPOSED
GROUND SURFACE, MANHOLE WALLS SHALL BE
127 THICK FOR BRICK AND BLOCK WALL AND THE
DIAMETER OF THE BASE SHALL BE 7'-47

OPENINGS FOR CONCRETE AND CLAY SEWERS
OR LATERALS UP TO AND INCLUDING 247
DIAMETER SHALL HAVE FLEXIBLE MANHOLE
CONNECTIONS {SEE STANDARD DETAIL S~1
FOR TYPE)

ON PVC TRUSS AND SOUD WaLL SEWERS COR
LATERALS, ALL OPENINGS (REGARDLESS OF SIZE)
SHALL HAVE FLEXIBLE MANHOLE CONNECTIONS
(SEE STANDARD DETAIL S—1 FOR TYPE)

FOR LOCATION AND TYPE)

SECTION A-A

r—->>

/,

ANHOLE STERPS MAY BE
STAGGERED OR STRAIGHT

SECTION B-B

NO SCALE

KO SCALE

EXTRA REINFORCING IN PIPE
AROUND OPENING. #4 BARS

A

1

FOR INFORMATION ONLY: NOT FOR CONSTRUCTICN
UNLESS SPECIFICALLY CALLED FOR ON DRAWINGS
OR SPECIFICATIONS

CiTY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DiVISION OF EMGINEERING

MANHOLE
FOR LARGE
_DIAMETER SEWER

FO e Kk 377373

CITY EHGINEER DATE
DRART CHECKED
P.M.H.

2A

V.U,




STANDARD GRAND RAPIDS MANHOLE
CASTING AND COVER 5-13; USE
3—-13A AND S-14 WHEN SPECIFIED
OR SHOWN ON DRAWINGS; WHEN
S—13A IS REQUIRED. ADJUST

CONE ACCORDINGLY

SURFACE OF GROUND OR STREET

CASTING SET IN A FULL BED COF MORTAR
ON BRICK RISERS OR PRECAST CONCRETE
ADJUSTING RINGS (AS REQUIRED)

207 MAX ﬂ"‘"____

A A S S

WALL TO BE PLASTERED 1/2" THICK ON

WHEN CONSTRUCTED OF BRICK OR BLOCK

i
1 \ " SANITARY OR COMBINED SEWER MANHOLES
1

8" FOR CONCRETE BRICK

6" FOR CONCRETE BLOCK

DIAMETER OF SEWER PLUS 2'—4"

5" FOR PRECAST REINFORCED CONC PIPE

GRADE "A" CONCRETE, CONCRETE
B BRICK, CONCRETE BLOCK OR PRECAST
REINFORCED CONCRETE PIPE AT OPTION
OF CONTRACTOR.

GRADE "A" CONCRETE

NOTES

BELOW 15 DEPTH. MEASURED FROM PROPOSED
GROUND SURFACE, MANHOLE WALLS SHALL BE
12" THICK FOR BRICK AND BLOCK WALL AND THE
DIAMETER OF THE BASE SHALL BE 7'-4"

2 OPENINGS FOR CONCRETE AND CLAY SEWERS

SECTION AA

NG SCALE

SECTION BB

MANHOLE STEPS (SEE DETAIL S-—1
FOR LOCATION AND TYPE)

OR LATERALS UP TO AND INCLUDING 24"
DIAMETER SHALL HAVE FLEXIBLE MANHOLE
CONNECTIONS (SEE STANDARD DETAIL 5-1
FOR TYPE)

ON PVC TRUSS AND SOUID WALL SEWERS OR
LATERALS, ALL OPENINGS (REGARDLESS OF SIZE}
SHALL HAVE FLEXIBLE MANHOLE CONNECTIONS
{SEE STANDARD DETAIL S—1 FOR TYPE).

FOR INFORMATION OMLY: NOT FOR CONSTRUCTION
UNLESS SPECIFICALLY CALLED FOR ON DRAWINGS
OR SPECIFICATIONS

CITY CF GRAND RAPIDS, MICHIGAN
CEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

STANDARD MANHOLE
ON

/E%ISTING/ SEWER

S e P« RInfeell 7eslg

N 1TY ENGINEER DATE

DRAWH CHECKED

£.M.H,




FOR CATCH BASIN CASTING IN ROLL
CURB, USE E.4LW #7065, OR
APPROVED EQUAL

FOR CATCH BASIN CASTING IN STANDARD
g CURB, USE E JILW #7020, TYPE #1 BACK
TYPE M2 GRATE OR NEENAH R-3031A, OR

APPROVED EQUAL

;mi/SET IN A FULL BED OF MORTAR

N ADJUSTING RINGS (AS REQUIRED)

e

5* PRECAST CONCRETE —
(ASTM C—478)

B" BRICK OR 6" CONCRETE 6
BLOCK MAY BE useD N Y .
LIEU OF PRECAST

CONCRETE ONLY WHEN
SPECIFICALLY CALLED FOR
ON THE DRAWINGS OR

WHEN APPROVED BY THE
ENGINEER

™
D

&

LRI |y

24" {BUT ABOVE BASIN CONNECTION)
24" OR 36" > TILE BLEEDER
UNDERDRAIN AS SHOWN ~—.__ | (SEF STANDARD DETAIL §-12)

ON DRAWINGS OR WHEN

DIRECTED BY ENGINEER ™
{SEE STANDARD DETAIL
§-12 FOR CONNECTIONS)

WALLS YO BE PLASTERED < 4’0"
1/2" THICK WHEN 2 — CAST IRON HOOKS
CONSTRUCTED GF BRICK L
OR BLOCK EJIW #5954-10 ——sm] ; &
OR —12, NEENAH " — r\ 0" OR 12" PIPE
R-3701. OR APPROVED | 1
EQUAL - ) (BASIN CONNECTION)
NoTE: VARIES ) AS CALLED FOR ON

ALl JOINTS BETWEEN SECTIONS
SHALL BE OF THE ™07 RING,
BUTYL RUBBER GASKETS 30" SUMP (MIN)
CONFORMING TO ASTM C-443
SUCH AS: RUBBER NECK.
KENT SEAL. EASY STICK,
FORSHEDA, DR APPROVED -l "
EQUAL TYPE JOINT

\ DRAWINGS
OPENINGS FOR ALL PIPE UP TO AND

/ INCLUDING 24” DIAMETER SHALL HAVE
/ FLEXIBLE MANHOLE CONNECTIONS
|t ASTM C—478 /
RISER SECTION /
WiTH 5" WALL /

(KOR—N—-SEAL BY NATIONAL POLLUTION
COMTROL SYSTEMS INC,; PSX OR
PRESS WEDGE 1l BY PRESS SEAL
GASKET CORP.; LOCK JOINT FLEXIBLE

AR

' A .

6" ’ . a A : MANHOLE SLEEVE BY INTERPACE CORP
I PR : \ 2 : OR A-LOK. OR APPROVED EQUAL)
J— — PRECAST GRADE "A" CONCRETE BASE

NC SCALE

L/

STANDARD
CONCRETE CURB ——

NOTE:

FLAT TOP CATCH BASIN AS SHOWN IN STANDARD
DETAIL S—4 MAY BE USED WITH S5—3 CASTING IN
LIEU OF THE 5~3 BASIN WHEN APPROVED BY
THE ENGINEER

CITY OF GRAND RAPIDS, MICHIGAN

DEPARIMENT OF PUBLIC SERVICE
w\J DIVISION OF ENGINEERING
1/2" EXPANSION JOINT TO B‘Eir\ész’\ﬁzo STANDARD PRECAST
ANSION ALL :
AT CLOSEST JOINT ON EiTHER SIDE OF BASIN CATCH BASIN IN
CLOSEST JOINT NOT TO EXCEED 107 MAX STANDARD OR ROLL

~—\__GURB

PLAN —
_EAlY A Ruﬁégzl r W’f ﬁ‘:_g‘( 3/23/
NG SCALE S i/\ CITY ENGIHEER DATE 4:3

R T




FOR CATCH BASIN CASTING IN STANDARD
CURB, USE E JIW #7030-M3, NEENAH

R-3067. OR APPROVED EQUAL'\
51 &

UNDERDRAIN AS SHOWN —
ON DRAWINGS OR WHEN
DIRECTED BY ENGINEER
(SEE STANDARD DETAIL
5—-12 FOR CONNECTION)

5" PRECAST CONCRETE

(ASTM C-a78) B BRICK
CR B” COMNCRETE BLOCK

MAY BE USED ONLY WHEN
SPECIFIED ON DRAVENGS

OR WHEN APPROVED BY

THE ENGINEER. WALLS TO

BE PLASTERED (INSIDE

AND OUTSIDE) 1/2" THICK

WHEN CONSTRUCTED OF 5"

BRICK OR BLOCK

f g
1'-0" ]
{

—
-
>3

SET IN A FULL. BED OF MORTAR

PRECAST ADJUSTING RINGS
(AS REQUIRED)

TILE BLEEDER

{SEE STANDARD DETAIL 5-12)

g
\
\

BASIN CONNECTION
VARIES )

I

—12. NEENAH R-3701.
CR APPROVED EQUAL

I-0"% (BUT AE!OWZ’X
1
/ =
i
ELIW §5954-10 OR e

/___,__,..-—-—- 2—-CAST IRON HOOKS

o, w

10" OR 127 PPE
(BASIN CONNECTION)

3-0"

% AS CALLED FOR ON
DRAWINGS

%\m OPENINGS FOR ALL PIPE UP 7O

/ AND INCLUDING 24" DIAMETER
SHALL HAVE FLEXIBLE MANHOLE

CONNECTIONS (SEE STANDARD

AN

T T

% DETAIL, S-3 FOR TYPE}

1 ON PRECAST CATCH BASINS, ALL JOINTS
BETWEEN SECTIONS SHALL BE "O"—RING,
BUTYL RUBBER GASKETS CONFORMING TO
ASTM C-443, SUCH AS:

RUBBER NECK, KENT SEAL, EASY STICK.
FORSHEDA, OR APPROVED EQUAL TYPE JOINT

2. THIS FLAT-TOP CATCH BASIN CAN BE
USED WITH S—-3 CASTINGS WHEN SPECIFIED
OR APPROVED BY THE ENGINEER

o N\
— PRECAST GRADE "A" CONCRETE BASE
SECTION A-A
NO SCALE NOTES:

A~ P CURB LINE

/

e

.
/
{
!
\

N
~
\
\
gl

'4€XPANS%ON JOINT TO BE INSTALLED

AT CLOSEST JOINT ON EITHER SiE OF BASIN
CLOSEST JOINT NOT TO EXCEED 107 MAX.

CiTY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
ISION OF ENGINEERING

STANDARD PRECAST
DOUBLE
CATCH BASIN

SECTION B-B S

NO SCALE 4

L
DA Tt3ﬁ3 /43

BRAWT™ CHECKED
P.M.H

P
] E 5‘7.5! (_:[ !A
dm
\\ CITY ENGAIEER
U




RESERVED

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC BERWICE
CHSIDN OF ENGINEERING

APPROVED

CITY ENGINEER DATE

DRAWH LHECKED




NORMAL GUTTER GRADE E.JIW #7020, TYPE # BACK, TYPE

M2 GRATE, OR NEENAH R—-3031A, OR
VARIABLE APPROVED EQUAL

l NOT LESS THAN 3'-6"

NMLLJL.J*E: f ﬂ N WSET N FULL BED OF MORTAR

| _i
20"
N 3
BRICK OR BLOCK WALL | : — APPROX. 08 CU. YDS
/710 BE PLASTERED i 1| GRADE "A" CONCRETE
- 12" CUT CURVE VITRIFIED
VARIES \ CLAY OR CONCRETE
STANDARD CATCH BASIN ,
55 ATTIOLE ONE 2 1/2 FT LENGTH OF 12" PIPE
5] | —— OPENINGS FOR ALL PIPE UP TO AND
" INCLUDING 24" DIAMETER SHALL HAVE
FLEXBLE MANHOLE CONNECTIONS
(SEE STANDARD DETAIL S-3 FOR TYPE)
SECTION A-A
NO SCALE
A A

o

FACE OF CURB

12" QUTLET TO SEWER

1/27 EXPANSION JOINT TO BE
INSTALLED AT CLOSEST JOINT

ON EiTHER SIDE OF BASIN

CITY OF GRAND RAPIDS, MICHIGAN
CLOSEST JOINT NOT TO EXCEED 2

DEPARTMENT OF PUBLIC SERWICE

10" MAX DIVISION OF ENGINEERING
oL AN STANDARD DROP
s INLET TO CATCH

%SIN OR MANHOLE

S ’W}AP” Wsﬁf 173

6 nm! 1 CHECKED




FOR CATCH BASIN
CURB, USE EJILW
APPROVED EQUAL

CASTING N ROLL
#7065, OR

FGR CATCH BASIN CASTING IN STANDARD
CURB, USE EJIW #7020, TYPE #1 BACK,
TYPE M2 GRATE, NEENAH R~3031A, OR

e

APPROVED EQUAL

WSET IN A FULL BED OF MORTAR
H

Wk

24" é

PRECAST REINFCRCED —]

CONCRETE STRUCTURE

PRECAST ADJUSTING RINGS
(AS REQUIRED)

2'~0" MIN

= 10" OR 12" PIFE TO CATCH
o BASIN OR MANHOLE

(ASTM C—478)

NEN
B ‘ o

‘ H . : / gt
PRECAST GRADE "A" CONCRETE BASE

SECTION A-A

NC SCALE

-——CURB LINE

N

Y

L — ]

STANDARD
CONCRETE CURB oo

\\\\\\tb
1/2" EXPANSION JOINT TC BE INSTALLED -

AT CLOSEST JOINT ON EITHER SIDE OF BASIN
CLOSEST JOINT WOT TO EXCEED 18" MAX

“‘:\- OPENINGS FOR ALL PIPE UP TO AND

INCLUDING 247 DIAMETER SHALL HAVE
FLEXIBLE MANHOLE CONNECTIONS
(SEE STANDARD DETAIL S-3 FOR TYPE)

CiTY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERWICE
DIVISION OF ENGINEERING

STANDARD DROP
INLET TO CATCH
BASIN OR MANHOLE

AN /

PLAN

NO SCALE S

o ¢ Stk 32z

\ \\ 177 EHGINEER DATE B

6A

CHECKED

P.M.H.




UNDERDRAIN AS SHOWN ON DRAWNGS

OR WHEN DIRECTED BY ENGINEER
(SEE STANDARD DETAH. S-12 FOR

CONNECTIONS) —\

EJiW #5105 NEENAH R—3036-A

OR APPRCOVED EQUAL

30"k (BUT ABOVE
BASIN CONNECTION)

SET IN A FULL BED OF MORTAR
4 / PRECAST ADJUSTING RINGS
- — — = —f> / (AS REQUIRED)
[

TILE BLEEDER
/SEE STANDARD DETAIL $-12)

ot W 10" OR 12" PIPE
(BASIN CONNECTION)
fl AS CALLED FOR ON
- DRAWINGS

o)\
A .
! 20 1/8"
2'-0" 24"
Zi
VARIES Z
‘ / TELIW #5954-10 OR
|
VARIES é 30
BRICK OR BLOCK / 3'-0" MIN
WALL TO 8F / SUMP
PLASTERED (TYP } ’l é
. 4

BLOCK MAY BE USED
WHEN SPECIFIED ON
DRAWINGS OR APPROVED

5" FOR PRECAST
REINFORCED CONCRETE
PIPE (ASTM C—478)
8" BRICK OR 8" CONCRETE
Z BY THE ENGINEER

A

PRECAST GRADE "A" CONCRETE BASE /

NOTE:
ON PRECAST CATCH BASING,
ALL JOINTS BETWEEN SECTIONS
SHALL BE OF THE "0" RING,
BUTYL RUBBER GASKETS CONFORMING
TO ASTM C—443 SUCH AS:

RUBBER NECK, KENT SEAL, EASY STICK.
FORSHEDA, OR APPROVED FQUAL

TYPE JOINT

SECTION A-A
NO SCALE

PLAN
NO SCALE

\’ OPEMNINGS FOR ALL PIPE UP TO AND
INCLUDING 24" DIAMETER SHALL HAVE
FLEXIBLE MANHOLE CONNECTIONS

(SEE STANDARD DETAIL S5-3 FOR TYPE)

ClTY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT QF PUBLIC SERWICE
DIVISION OF ENGINEERING

STANDARD PRECAST

ALLEY BASIN
v

CITY *ENLINEER

DRAWN £HECKED
P.M.H.

N [
R
V.U




BEEHIVE CASTING
EJIW #6508, NEENAH R~4340-A,
OR APPROVED EQUAL

e e N
SNy S

/ 24" /)~ ASTH C=76 CLASS Il PIPE
Z 7
7 %
/ AR RN
é _ wygles
VARIES f 12" MAX
é MORTAR S
7 1=1/2" THICK 4 o MAX
% % -
N ;’/ T
7 %
2 %

\ 36" DIAMETER PRECAST OR POURED

IN PLACE FOOTING 6" THICK
SECTION A-A GRADE "A" CONCRETE

NG SCALE

CITY OF GRAND RAPIDS, MICHIGAN
PLAN DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

NG SCALE

DITCH BASIN

/“-\ ™ / / /
wfotay Lt 3 /23
S N, \w LTy ENGIHEER GAIE fj
8 DRAw P:VM " CRECKED




INCLINED EXTENTION

| FOR CLEANOUT
% SIDEWALK T 2,
SEWER N -*{ ‘-'* A
F 3
~ | ! T
CURB & GUTTER =~
I T T s
PLAN
SCALE: 1"=20"

TOP OF STRUCTURE TO BE

Cl COVER PLACED AS DIRECTED AT
NEENAH R-4055 OR CQUAL ELEVATION AS DIRECTED
TOP OF CURB OR PROPOSED GRADE

LONG RADIUS CURVE 45° BEND

VARIABLE

VARIABLE
!
$  VARES L
! ! ST N LONG RADIUS CURVE 45° BEND
f_... END OF SEWER
(SEE NOTE #1)
VERTICAL SECTION A-A
NO SCALE
NOTES
THE TILE OR PIPE FOR THE INCLINED EXTENTION CITY OF GRAND RAPIDS, MICHIGAN
FOR CLEANOUT SHALL BE 8" DIAMETER. IF THE PP AISION. OF ENGINEERING
SEWER 1S LARGER THAN 8" A REDUCER SHALL BE
INSTALLED BETWEEN THE END OF SEWER AND
THE LONG RADIUS CURVE.
JOINTS SHALL BE THE SAME AS SPECIFIED SEWER CLEANOUT
FOR SEWER CONSTUCTION IN DIVISION 18
CLEANOUT COVER MUST BE METAL EVEN _
IF PVC PIPE IS USED IN ORDER TO A— A =z .
LOCATE WITH A METAL DETEGTOR S ¥ W /7/3/%3
Cl ENGINEER DATE
9 DRAVA CHECKED
P.M.H. R.J.B,




RESERVED

CITY OF GRAND RAPIDS, MiCHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

10

APRROVED

CITY ENGINEER

DATE

DRAWH

CHECKED




STANDARD CAST IRON
LAMP HCLE RING AND COVER

SURFACE OF PAVEMENT

______ A
91 2é
- PAVEMENT }
N %
7 SET IN FULL BED OF MORTAR
N
\ 2
N ]
_m__s—\q/’““'ﬁ
127 ITILE
/e
¢
2 STANDARD 12" ELBOW
% Z RADIUS OR CUT ELBOW ARE PERMITTED.
?’m T ~
4 4
STANDARD REDUCER
12" TO SIZE GF SEWER
s
AIRS
’ TIPS I VISP IS
{
| 12" | || DIAMETER OF SEWER
| §
‘ R
EES I
NOTE:
NOTES FOR INFORMATION ONLY:
NOT FOR CONSTRUCTION UNLESS
EITHER CLAY TILE OR CONCRETE PIPE SPECIFICALLY CALLED FOR ON
WAS PERMITTED IN THIS STRUCTURE DRAWING OR SPECIEICATIONS.
CAST IRON LAMP HOLE RING AND COVER
SHALL BE NEENAH #R—1973~1, US. CAST IRON PIPE

AND FOUNDRY CO. NO 307, OR APPROVED EQUAL

ALL JOINTS SHALL BE MADE AS SPECIFIED
SEWER JOINTS THE PIPE BELL CONTAINING

CAST {RON RING SHALL BE COMPLETELY FILLED WITH
THE JOINTING MATERIALS AS SHOWN IN DRAWING.

WHEN EXISTING LAMP HOLES ARE FOURND,
THE DESIRED METHCD OF ABANDONMENT
IS TO PLACE A STANDARD MANHOLE AS
A REPLACEMENT

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
CiVISION OF ENGINEERING

FOR
THE

LAMP HOLE

4
A tack. 563172

CITY EHGINEER DATE

Ll

CHECKED

R JB.




FOR CATCH BASINS,
3—0"x {BUT ABOVE
BASIN CONNECTION) -=—‘|

STANDARD PRECAST MANHGCLE OR CATCH BASIN

1/4" CUYD. MDOT GRANULAR
MATERIAL CLASS # (TYP)

UNDERDRAIN OR 4" TILE
BLEEDER WITH GEOTEXTILE

A

SOCK (IN CATCH BASIN)

FOR MANHOLES,
LOCATION TO BE
ABOVE STORM
SEWER

"]

UNDERDRAIN OR 4" TiLE
BLEEDER WITH GEOTEXTILE
SOCK (N MANHOLE)

PLUG (TYP)

SECTION A-A

NG SCALE

=

——- FLEXIBLE MANHOLE CONNECTION (TYP.)
(SEE STANDARD DETAIL S~% FOR TYPE)

1/4 CU YD MDOT GRANULAR MATERIAL
CLASS i

e PLUG

UNDERDRAIN OR 4" TILE BLEEDER WiTH
GEQTEXTILE SOCK

SECTION B-B

NOTE:

JILE BLEEDERS ARE REQUIRED FOR ALL
CATCH BASINS AND STORM MANHOLES
UNLESS UNDERDRAIN 1S PROVIDED PER
STANDARD DETAIL P-6

mm}‘ ]
) A

CiTY OF GRAND RAPIDS, MICHIGAN
DEPARTMENY OF PUBLIC SERMICE
DIVISION OF ENGINEERING

TILE IIBLEEDEH

N
STORM OlglANHOLE
CATCH BASIN

o~ Z
s | Rt 30

DRAWN GHECKED

CITY ENGINEER DATE
12 R.J.B.

P.M.H.




3\4” HOLE
(2 REQUIRED)

?
AN
o

i 2"; NS

AT TOP
BOTTOM| AT,

o L

BOTTOM CQVER
"S" IS FOR SEWE QD
"W IS FOR WATE%_ %
" / "
3 - _ Q M
24" DIA, 7\
: - 5\8"

~—1%\4" DRAFT IN &"

—— —— 354" MIN. WALL
INSIDE FACE MAY BE ———= THICKNESS
PARALLEL, TG QUTSIDE %
FACE OR MORE VERTICAL

HALF SIZE SEAT DETAIL

NOTE:
USE EAST JORDAN #1120 TYPE C
OR NEENAH #R 1764 OR APPROVED EQUAL

. 25 1\2"
TN g N CITY OF GRAND RAPIOS, MICHIGAN
7N\B" P 7\8 g DEPARTMENT OF PUBLIC SERVICE
) DIVISION OF ENGINEERING
i
N TN % 4= 1 _f 24
_j | SEE DETAL \1‘" 4 7N8 |
skl L E Y MANHOLE
5 1\2" ~I e —H 5 1| s
| S N CASTING
- g—\ ‘ 7 /
| I APPROVED (__WM 3 29
FRAME SECTION A-A S Nea e
1 3 DRAWN CHECKED
P_M.H.




3\4" HOLE
(2 REQUIRED)

\@\ "S" IS FOR SEWER AND

TOP COVER "W" IS FOR WATER MH

35" |MIN.

|
| i
1 1N2" MIN. %N\;\\\\\\\\\\\%T\}\\\\\\\\\%\ 5" MIN

| M %/ IR

33" MIN,
48" MAX,

COVER SECTION

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERWICE
NOTES: DIVISION OF ENGINEERING
1 EAST JORDAN #1330A, NEENAH #R—1251 35"
OR APFROVED EQUAL MANHOLE
2 PLACE MANUFACTURER'S NAME
ON BACK SIDE CF COVER CASTlNG
TN Z y: /
= APl 5123 [7
S " CITY ENGINEER DATE 3
1 3 A mw.u/P MH CHECKED V.U




HOLE FOR 1" BRONZE
CAP SCREW (6 LOCATIONS)

g
O @;@

-

TAP FCR 1" BRO
CAP SCREW

(6 LOCATIC@

3\4" HOLE
(2 REQUIRED)

t

% L) |

T

{6” T0 9
f

6" MIN.|

AN

DRILL. HOLE AND SET ANCHOR
BOLT IN NON—SHRINK GROUT

SECTION A-A

FOOT ABOVE
PLAIN AREAS

PN
COVER TO EXTENM
GRADE | QO

S

1" BRONZE
CAP SCREW

HALF SIZE
SEAT DETAIL

MIN. OF 3 BRONZE CAP SCREWS
REQUIRED FOR EACH CASTING

ALL OTHER DETAILS AND DIMENSIONS
ARE SHOWN ON DRAWING FOR STANDARD
24" MANHOLE CASTINGS.

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT CF PUBLIC SERWVICE
DIVISION OF ENGINEERING

MANHOLE CASTING
BOLT DOWN COVER

> KJ{W "/
e A 3/23/
S (—@k CITY ENGINEER DAT;; @
14 [ ERVET B ~IE -




VO

O >

Wouu

=

UNSTABLE SOIL REMOVAL
PAY AREA

= L(X+D)D /27

LENGTH QF THE UNSUITABLE AREA (IN FEET)

WIDTH OF TRENCH + 2(1 5+DIA OF PIPE) (IN FEET)

DEPTH FROM INVERT OF PIPE TO THE SUITABLE FOUNDATION
LESS 8" (IN FEET)

WIDTH OF TRENCH

OR 10" MINIMUM WHEN
ACCESS ROAD IS REQUIRED

P L L R R 7 AR o A TR
TRE

EXISTING GROUND LINE
NVEE S SO SO A O AT S IR I T

COMPACTED MDOT

GRANULAR MATERIAL

NON~PAY AREA

CLASS 1I REPLACING EXCAVATED
MATERIAL 1S ALLOWABLE
A7 AN AN AN AN AN AN AN ANANE AN AN AN TAVAN

SUITABLE FOUNDATION MATERIAL

CITY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

UNSTABLE
SOIL REMOVAL
FOR UTILITY

~ .

15

DRAWN

CHECKED

M.H. RJB




RESERVED

CiTY OF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBUIC SERWICE
DIVISION OF ENGINEERING

16

APPROVED

CITY ENGINEER QATE

DRAWK

CHEGHED




PROPERTY LINE —™

~6" TO

STREET GRADE

—¢&

;

g
1% MiN. GRADE

" ¢ GRADE OR GROUND LINE 7

Y

S

6" PLUG -/

\

1'—0" OR AS
NOTED ON THE

N g | L)

J3HONG ALID

<Y £2/z prapuecshls e

GINIZHD

a0y

N

/ ¥

AVHALV
HLOYN3IHLS VHIX3

OMNARNEING 40 NOISING
A0IAM3S ONENd &40 LNINEEY LG

NYOIHOIN "SOidvd GNYYHD 40 ALID

1\8 BEND

NOTE:

1. THE "TEE" BRANCH SHALL SE DIRECTED

UPWARD ON A 45°ANGLE.

2. THE SEWER SHALL BE FULLY ENCASED
IN 6 INCHES OF GRADE "B” CONCRETE,
EXTENDING ONE FOOT IN £ACH DIRECTION
FROM THE "TEE" ALONG THE SEWER MAIN.

/\/

13°—0"
NORMAL STRENGTH PIFE

g — 1

SEWER MAIN ¢

. BELOW 13'-0"
EXTRA STRENGTH PIPE

BELOW 16 F7. ENCASE
EXTRA STRENGTH
LATERAL IN CONCRETE

CONCRETE ENCASEMENT
NEITHER REQUIRED,
NOR PERMITTED,

WHEN PVC OR TRUSS
PIPE 15 USED FOR

THE MAIN SEWER.

6" CONCRETE ENCASEMENT




5—-13 MANHOLE CASTING
UNLESS OTHERWISE SPECIFIED
OR SHOWN ON DRAWINGS

CASTING SET IN A FULL
BED OF MORTAR

BACK FLUSHING HOSE

QUICK DISCONNECT COUPLING

2" SHUT-OFF VALVE ~—___ ]
2" COUPLING STOP — |

FORCEMAIN ——u |

PORTLAND CEMENT BRICK OR
BLOCK OR CONCRETE PRECAST
ADJUSTING RING(S) AS REQUIRED

STANDARD PRECAST MANHOLE

WITH CONCENTRIC CONE

— 1/2" SHUT~OFF VALVE

2" #400 APCO SEWAGE VALVE
2

= WITH ACCLSSORIES; OR #48 SWA

VAL-MATIC OR APPROVED EQUAL

BLOW—OFF VALVE
/

—— 1/2"X 10" WIDE EXPANSION JOINT

| OF A FIBER OR CELLULAR MATERIAL

ASPHALT SEALED WITH BITUMINCOUS
MATERIAL

CITY CF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERVICE
DIVISION OF ENGINEERING

AIR RELIEF VALVE
AND CHAMBER

_ Z
gl 3/23/4
\ \ CiTY ENGIHEER DATE ¢—5
DAY CHECKED

18

RJB




S~13 MANHOLE CASTING CASTING SET IN A
UNLESS OTHERWISE SPECHIED
OR SHOWN ON DRAWINGS FULL BED OF MORTAR

NN T LT E A oo e o
A | [ 28— )| RGRGRRR
127 IMAX CONCRETE PRECAST

ADJUSTING RING(S)
AS REQUIRED

5" PRECAST MANHOLE
ASTM C—478 RISER SECTION

MJ PLUG

MIN. CLR.

5"

1 e
VARIES f
CLEANOUT TO BE THE ~-
SAME SIZE AS FORCEMAIN
TIE M.d Cl. PIPE WITH o m,
3/4" TE RODS
(SEE W—15 FOR NUMBER REQUIRED)
MJ TEE
5 SANITARY FORCEMAIN &
B L

CITY OF GRAND RAPIDS, MICRIGAN
DEPARTMENTY CF PUBLIC SERVICE
DIVISION OF ENGINEERING

FORCEMAIN
CLEANOUT DETAIL

Al
S DATE
1 9 LT CHECKED

RJB

N
S AN : :;Y ENGINEER 3@/?'3
P.MH.




B €+ ASTM D-1866 RUBBER
O—RING CEMENTED IN PLACE
PLAN VIEW

CAST IRON SADDLE SHALL CONFORM TO ASTM S D—— Z
SPEC A-48 CLASS 3% AND COVERED WITH N ==§
BLACK ASPHALTUM TYPE PAINT 7
7
\_\—’//%
4" OR 6" |
DIA LATERAL

DS
I
.
{ o
)
=

FORGED SILICON BRONZE T-BOLT, WASHER
AND HEX NUT

IZE AS
LATERAL "
24 GA STAINLESS STEEL STRAP 2 1/2" WIDE

NOTE: FOR CLAY AND CONCRETE PIPE

CiTY OF GRAND RARIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERMICE
DIVISION OF EMGINEERING

SEWEl;o%ADDLE
12” DIA. OR LESS

~. SE)‘JER

SPOT WELD

I = f ]
SECT!ON B_B S Q{ZIA:TY EHGINEER sﬁj/fj

20 DRAYH P H. CHECKED R.UE.




MANHOLE COVER

£ —

| 5' MIN. GRADE @ MANHOLE
1%

RO R,

SPRING-—LOADED
,B/ VACUUM

RELEF VALVE

NORMAL GRADE

) 4 CLEAR OPENING \
SPRING-1.OADED GAS a

> MANHOLE
47" CASTING

MODEL MEC—4 WATERTIGHT ¢
RELIEF VALVE _ @] MANHOLE INSERT AS MANUFACTURED | 4 ',
4 8Y PRECO INDUSTRIES, LD -
MANHOLE o OR APPROVED EQUAL 4 4
4 a4 L d
B . " q B
4 4 R
" a EE:
a a0
é, ° i
SR A \ Al

CiTY QF GRAND RAPIDS, MICHIGAN
DEPARTMENT OF PUBLIC SERWICE
PIVISION OF ENGINEERING

WATERTIGHT MANHOLE

|NSERT
S ’k@ CITY ENGINEER %f/f;
21 15 i 19 2 s,
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2-xr

CORNER SANRS

IS®E5L T LOVERED WITH
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