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SECTI ON 01100

SPECI AL PRQJECT PROCEDURES

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

U.S. GOVERNMENT CODE OF FEDERAL REGULATI ONS ( CFR)

33 CFR 320- 330 Ceneral Regulatory Policies, Permts,
Enf orcement and Definitions

40 CFR 233 State Program Regul ati ons
M CHI GAN DEPARTMENT OF TRANSPORTATI ON ( MDOT)

VDOT 1996 (1996) Standard Specifications for
Construction

St andard abbrevi ations shall be in accordance with Section 101.02 of the
MDOT St andard Specifications for Construction. Were such terns as

“Chai rman, " "Conmi ssion," "Engineer," or "Departnent are used, they shall
nmean "Contracting Oficer." Wenever the words "Extra Wrk" or simlar
phrase is used, it shall nean "Changes" as defined in the Section 000800
SPECI AL CLAUSES. References to nmeasurenent and paynent and pay itens
within these referenced sections will be considered as incidental to the
contract bid items and will not be neasured or paid for separately.

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals
Acci dent Prevention Plan
Contractor shall provide an accident prevention plan including an activity
hazard anal ysis to the Contracting Oficer within 15 cal endar days after
recei pt of award. Plan shall be in accordance with Contract C ause
entitled "ACCI DENT PREVENTI ON (NOV 1991) - ALTERNATE 1.

Payrol |l s and Basic Records

Contractor shall submt payrolls and basic records in accordance with the
CLAUSE entitled "PAYROLLS AND BASI C RECORDS (FEB 1988)".
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Progress Chart; G AOF

Contractor shall submt progress chart in accordance with the Contract
clause entitled "SCHEDULE FOR CONSTRUCTI ON CONTRACTS (APR 1984)".

Non-1isted, Non-Commercially Active Stone or Material Source; G ECD

If after award of a contract, the Contractor proposes to furnish stone, or
granul ar materials fromnon-listed, or non-comercially active sources, the
following informati on and data for each non-listed or non-comrercially
active source of stone, or granular material shall be furnished forty-five
(45) or nore cal endar days prior to the date the Contractor is scheduled to
obtain materials fromsuch source(s).

a. Nanme and address (Property Oaner).

b. Location, site map, and | egal description (or appropriate
substitute) of the area

c. Previous land use information.
d. A topographic map of the area.
e. Photographs showi ng the area proposed for use.

f. Witten perm ssion of the owners of the proposed non-listed or
non-comerci ally active sources(s).

g. Witten pernission of the owners of the access properties involved.

h. Al data required to assess potential environnental inpacts. This
information is required in order to determ ne the necessity for

envi ronnent al documentation for any non-commercially active, non-listed
source(s).

i. Docunentation of coordination of the use of proposed
non-comercially active, non-listed source(s) with Federal, State and

| ocal agencies having an interest and furnish witten approval of these
agenci es for use of such source(s).

(1) Field Supervisor, US. Fish and Wildlife Service, Ecologica
Services, 2651 Coolidge Road, East Lansing, M chigan 48823. Phone:
517- 351- 2555.

(2) Chief, Ofice of Strategic Environnmental Analysis, B 19J,,
U S. Environnental Protection Agency, 77 West Jackson Bl vd.
Chi cago, Illinois 60604-3590.

(3) Chief, Land and Water Mgnt. Division, Mchigan Departnent of
Envi ronmental Quality, P. O Box 30458, Lansing, M chigan 48909.

(4) State Historic Preservation Oficer, Mchigan Bureau of
H story, 717 W Allegan, Lansing, M chigan 48918-1800

j. The proposed reduction, if any, in the applicable unit or | unp-sum
prices the BIDDI NG SCHEDULE i f the request were to be approved by the
Gover nnent .

SECTI ON 01100 Page 4



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

Survey Note Format; G ACF.

Subnmit the proposed survey note format prior to perform ng any survey work
at the work site.

Vi deo Cassettes; G ACF.

Prior to the start of work, video recordings shall be delivered within
seven (7) cal endar days.

SD-07 Certificates
As-Built Technician's Qualifications

Subnmit the identity and qualifications of the persons assigned to prepare
the as-built information at |east 10 cal endar days in advance of preparing
t he draw ngs.

As-built Draw ngs; G ACF.

Wthin ten (10) cal endar days after the substantial conpletion date as
established by the Contracting O ficer, submt the as-built details of the
wor k performed under this contract on a set of blue-line prints of the
contract drawings marked in red. Follow ng review and approval by the
CGovernment, the Contractor shall prepare el ectronic and nylar copies of
as-built drawings for submttal within 15 cal endar days foll owi ng receipt
of coments fromthe Government. Electronic files shall be submitted in
M crostation 95 (.dgn) CADD file format, suitable for plotting with
Intergraph | PLOT Software. The electronic mediumfor file transfers shal
be agreed to prior to the tine of submittal and shall be conpatible with
current industry standards and hardware configurations.

Survey I nformation

Upon conpl etion of the contract work, the originals of all field notes,
sket ches, recordi ngs and conputati ons made by the Contractor in performng
the layout work shall be submitted in ring binders.

1.3 REGULATORY REQUI REMENTS
1.3.1 Addi ti onal Work Proposed and Not Authorized
1.3.1.1 Wrk Subject to 33 CFR 320-330

Any additional work (not specifically shown on the plans or delineated in
the specifications) proposed by the Contractor in or affecting navigable
wat ers, including wetlands (as defined in 33 CFR 320-330, published in the
Federal Register Vol.51, No. 219, Thursday, Novenber 13, 1986) shall not
be performed wi thout a Department of the Arnmy Permit. This requirenent
shal |l be applicable to all work, permanent or tenporary, and/or fill(s).
The Departnent of the Arny Pernmit shall be approved by the District

Engi neer or Deputy District Engineer in accordance with the |aws of the
United States and the regul ati ons promul gated thereunder, including, but
not limted to, the River and Harbor Act of 1899, the Cean Water Act and
the National Environmental Policy Act of 1969, as amended. Corps enpl oyees
(Contracting Oficer's Representatives (COR) or inspectors) are not

del egated authority to authorize such work. Information on nmaking
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application for such pernmit(s) nmay be obtai ned by contacting one of the
offices as listed hereinafter. When applying for information or a permt,
a copy of any correspondence should be directed to the Contracting Oficer
of this contract. |If a permt is not obtained, the additional work cannot
be acconplished. Any delay in processing the pernmit will not constitute
the basis of a claimunder this contract. The fact that the Contractor is
perform ng work under a Departnent of the Army Contract will give the
Contractor no greater rights than any other applicant for a Department of
the Arny Permt.

M CHI GAN- | NDI ANA

Regul at ory Branch

Engi neering and Technical Services D vision
U S. Arny Engineer District, Detroit

P. O Box 1027

Detroit, M 48231

Tel ephone: 313-226-6813

1.4 PRQIECT/ SI TE CONDI TI ONS
1.4.1 Condition and Use of Project Site

The drawi ngs indicate soundings and el evations at the project site as found
in condition surveys made as stated on the contract draw ngs. A
notification of at |east five (5) cal endar days shall be given to the
Contracting Oficer prior to bringing any construction equi pnent or

mat eri al upon the work site. The Contractor shall be responsible for
damages that may be suffered due to its operations. The Contractor shal
note CLAUSE titled "PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES,

EQUI PMENT, UTILITIES, AND | MPROVEMENTS. "

1.4.1.1 Physi cal Conditions

The physical conditions shown on the drawi ngs are indicative of those that
prevailed at the tinme of the site investigations and may be different than
those at the time of construction. Significant variations that woul d
require changes to the plans or specification shall be reported to the
Contracting Oficer imediately. The information shown on the |ogs of soi
borings on the contract drawings is fromborings |ocated within or near the
work areas. While the borings are representative of subsurface conditions
at their respective locations and for their respective vertical reaches,

| ocal i zed variations of characteristics of the subsurface materials of this
region are anticipated. Field |ogs of borings taken in the project area,
soi|l samples, and other subsurface infornmation obtained or prepared for
this contract are available for exam nation upon request at the Engi neering
& Construction Division, Design Branch, U S. Arny Corps of Engineers,
Detroit District, 477 Mchigan Avenue, Detroit, M 48226

1.4.1.2 Work and Storage Areas
Work and storage areas will be provided at the site and will be as
desi gnated and/or approved by the Contracting Oficer. Areas nade
available to the Contractor will be selected to nmininmize interference with
Gover nment operations and ot her contractors.

1.4.2 Exi sting Vegetation, Structures, Equiprment, Utilities & | nprovenents

General |ocations of applicable existing utilities, vegetation, structures,
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equi prrent and i nprovenents, based upon latest infornation available to the
CGover nent have been shown on the draw ngs. However, it is the
Contractor's obligation to establish the exact horizontal and vertica

| ocation and size of all existing utility Iines which are |ocated within
the required work area. The Contractor shall submit a utility |ocating

pl anfor locating existing utilities and a copy of its utility location
findings prior to commencing work on the site. Any utility lines which are
not found by the Contractor, but which are known to exist at the project
site, shall be reported to the Contracting Oficer imediately. The
Contracting Oficer will have the option of directing commencenent of work
at the site or requiring the Contractor to submt further plans for
locating the utility Iines. Once the utilities have been | ocated and

mar ked, the Contractor shall be deened to have the |ocation nade known to
it pursuant to CLAUSE titled "PROTECTI ON OF EXI STI NG VEGETATI ON
STRUCTURES, EQUI PMENT, UTILITIES, AND | MPROVEMENTS." |If the Contractor
damages any existing utility line, vegetation, structure, equipnent or

i nprovenent, a report thereof shall be nmade i Mmediately to the Contracting
Oficer. 1In any event, existing utility |lines, vegetation, structures,
equi prrent or inprovenents shall be protected from damage, and if danmaged,
shall be repaired by the Contractor at its own expense.

1.4.3 Vehi cul ar Access

Thr oughout the period of work on this contract, the Contractor shal

mai ntain an all-weather roadway through or around its work area when work
therein woul d ot herwi se bl ock an existing roadway. Such permanent or
tenmporary roadways shall be kept open for use by energency vehicles, as
wel |l as residential and commercial traffic at all tinmes.

1.4.4 Uility Services
1.4.4.1 Contractor-Furnished Utility Services

The Contractor shall furnish, all water, electric current and ot her
utilities required for its use.

1.4.5 Protecti on and Mai ntenance of Traffic
1.4.5.1 Haul Roads

The Contractor shall, at its own expense, construct access and haul roads
necessary for proper prosecution of the work under this contract. Haul
roads shall be constructed with suitable grades and wi dths; sharp curves,
blind corners, and dangerous cross traffic shall be avoided. The
Contractor shall provide necessary lighting, signs, barricades, and
distinctive markings for safe novenent of traffic. The nethod of dust
control shall be adequate to ensure safe operation at all tinmes. Location,
grade, width, and alignnment of construction and hauling roads shall be

subj ect to approval by the Contracting Oficer. Lighting shall be adequate
to assure full and clear visibility for full width of haul road and work
areas during any night work operations. Upon conpletion of the work, haul
roads shall be renoved unl ess ot herw se approved by the Contracting
Oficer. Any dirt or nud which is tracked onto paved or surfaced roadways
shal |l be promptly cl eaned away.

1.4.5.2 Barri cades

The Contractor shall erect and nmmintain tenporary barricades to limt
public access to hazardous areas. Such barricades shall be required
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whenever safe and public access to paved areas such as roads, parking areas
or sidewal ks is prevented by construction activities or as otherw se
necessary to ensure the safety of both pedestrian and vehicular traffic.
Barricades shall be securely placed, clearly visible with adequate
illumnation to provide sufficient visual warning of the hazard during both
day and ni ght.

1.4.6 Contract Supervision and Representation

The Contractor's local representative shall be available to Governnent
representatives during duty hours, 8 aam to 4:30 p.m, on nornmal working
days and shall be avail able by tel ephone at other tines. The nane of the
Contractor's representative and the contact tel ephone nunber shall be
furnished to the Governnent.

1.4.7 Quantity Surveys

The CLAUSE titled "QUANTITY SURVEYS' is applicable other than for
neasurenent of quantities of work performed for stone construction
utilizing new stone. Measurement and paynent for stone construction is as
specified in SECTION 01270A, "MEASUREMENT AND PAYMENT".

1.4.8 Layout of Wbrk and Surveys
1.4.8.1 Layout of Wbrk

The following requirements are in addition to the requirements of CLAUSE
titled "LAYQUT OF WORK." The Government has established bench marks and
hori zontal control points at the site of the work. Horizontal and Vertica
control points are shown on the drawi ngs. The el evations of bench narks
are referred to mean water level (IGD 1955).

1.4.8.2 Surveyor Requiremnents

From t hese control points and bench nmarks, the Contractor shall lay out the
work by establishing all lines, grades, range markers and gauges at the
site as necessary to control the work. Al survey information shall be
recorded in accordance with standard and approved nmethods and in the survey
note format approved by the Contracting Oficer. Al field notes,

sket ches, recordi ngs and conputations made by the Contractor in performng
the layout work shall be available at all times during the progress of the
work for ready exami nation by the Contracting O ficer or his or her duly
aut hori zed representative and upon conpl etion of the contract work the
originals shall be turned over to the Contracting Oficer in ring binders.

1.4.8.3 Suspensi on

The Contracting Oficer may require that work be suspended at any tinme when
location and Iimt marks established by the Contractor are not reasonably
adequate to pernmt checking the work. Such suspension will be w thdrawn
upon satisfactory replacenent of location and |limt marks. Such suspension
shall be at no additional cost to the Governnment and shall not entitle the
Contractor to an extension of tinme for conpleting the work.

1.4.8.4 Verification
The Government may nmake checks as the work progresses to verify |lines and

grades established by the Contractor and to determ ne the confornmance of
the conpleted work as it progresses with the requirenents of contract
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speci fications and drawi ngs. Such checking by the Contracting O ficer or
his or her representative shall not relieve the Contractor of its
responsibility to performall work in accordance with the contract draw ngs
and specifications and the |ines and grades given therein.

1.5 SEQUENCI NG AND SCHEDULI NG
1.5.1 Excl usi on of Period in Computing Conpl eti on Schedul es

No work will be required during the period between 01 Decenber and 15 Apri
inclusive and the days in this period will not be counted when conputing
the required conpletion date. The Contractor nmay perform work, unless

ot herwi se prohibited, during all or any part of this period upon giving
prior witten notice to the Contracting O ficer.

1.5.2 Construction Period and Ot her Restrictions

a. Unless otherw se approved by the Contracting Oficer's
Representative, all work including final paving; in either the
US-2 or M28 MDOT right of ways, as well as all other streets
di sturbed, shall be conpleted in a single construction season

b. Unless otherw se approved by the Contracting Oficer's
Representative, sewer and lateral installation shall be conpleted
on a bl ock-by-block basis. Al work on a block, up to placenent
of the gravel base shall be conpleted before proceeding to the
next block. |If nmore than one crew is used for sewer installtion
this restriction shall apply to each crew

c. Access to a driveway, side street or alley shall not be

obstructed for nore than 24 hours, unless prior arrangenents are
made.

d. Unless otherw se approved by the Contracting Oficer's
Representative, street restoration (except paving), inlcuding curb
and gutter, sidewal ks and driveways shall be conpleted within the
30 wor ki ng days of the conpletion of the work on each street.

e. Base course paving shall be conpeted at intervals such that no
streets in the city are unpaved for nore than 60 days.

1.5.3 Sunday, Holiday' N ght and Extended Hours of Operations
When the Contractor elects to work nore than 8 hours per day, Monday
through Friday or on Saturdays, Sundays, holidays or nights when not
prohi bited herein, notice of its intention to do so shall be given to the
Contracting Oficer not less than forty-eight (48) hours in advance
thereof. Adequate lighting for thorough inspection of night operations
shal |l be provided by the Contractor at its expense.

1.5.4 Work Period Restrictions
No work is allowed at the project sites during the follow ng periods:

c. Holiday periods as foll ows:
(1) 6 pm 28 May to 6 a.m 1 June 2004

(2) 6 pm 2 July to 6 am 6 July 2004
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(3) 6 pm 3 Septenber to 6 a.m 7 Septenber 2004
(4) 6 p.m 24 Novenber to 6 a.m 29 Novenber 2004
(5) 6 p.m 23 Decenber to 6 a.m 3 January 2005
(6) 6 pm 27 May to 6 a.m 31 May 2005

(7) 6 pm 1 July to 6 am 5 July 2005

(8) 6 pm 2 Septenber to 6 a.m 6 Septenber 2005
(9) 6 p.m 23 Novenber to 6 a.m 28 Novenmber 2005

The above-stated no-work periods, as applicable, are included in the nunber
of cal endar days within which the Contractor is required to conplete the
work as established in CLAUSE titled "COVMVENCEMENT, PROSECUTI ON, AND
COVPLETI ON OF WORK" and therefore the above-stated no-work periods will not
entitle the Contractor to additional time for conpleting the work.

1.5.5 Start Wrk

Evi dence that the Contractor has started procurenent of materials,
preparati on and subm ssion of shop draw ngs, preparation of subcontracts,
and other preparatory work will satisfy the requirenent that work comence
within ten (10) cal endar days after receipt of Notice to Proceed. (See
Clause titled COMVENCEMENT, PROSECUTI ON, AND COVPLETI ON OF WORK, FAR
52.212-0003.)

1.6 ACCOMMODATI ONS FOR | NSPECTORS

The Contractor shall, prior to the start of work, furnish a tenmporary field
office for Governnent personnel, physically and acoustically separated from
the Contractor's offices, located near the site of the work, as approved by
the Contracting Oficer. The Contractor shall have the option of providing
the field office facility in an existing or new building, or a trailer.

Al utilities as specified or required shall be hooked up and in working
order prior to the start of work and shall be maintained during the entire
contract period. The entire cost to the Contractor for furnishing,

equi ppi ng and nai ntai ni ng the accomvodati ons shall be included in the

contract price. |If the Contractor fails to neet these requirenents, the
facilities will be secured by the Contracting Oficer and the cost thereof
wi |l be deducted frompayments to the Contractor. All facilities provided

for the use of CGovernnent personnel under this Paragraph shall remain the
property of the Contractor.

1.6.1 Field Ofice

The tenporary field office shall have approxi mtely 200 square feet of

fl oor space and a m ni mum of seven (7) feet of headroom An eight (8) foot
by thirty (30) foot office trailer may be nade available in lieu of the
building. The field office or trailer shall be provided with a work table,
two (2) |ockable desks, and five (5) chairs. It shall be weatherproof and
be supplied with heat in season, a m ni numof one (1) door, electric
lights, a tel ephone answering device with handset, a facsiml|e nmachine, a
medi um production rate plain paper copier with sorter and paper supplies, a
sufficient nunmber of adjustable wi ndows for adequate |ight and ventilation,
toilet facilities with a wash basin with unheated water, and water cool er
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with approved drinking water. Tel ephone service to the Government's field
office will be provided by the Contractor. Exterior portable toilet
facilities without wash basin may be provided in lieu of interior toilet
facilities. The wi ndows shall be screened and provided wth | ocking

devi ces, arranged to open and be securely fastened fromthe inside. In

war m weat her, air conditioning shall be furnished which will maintain the
office at 50 percent relative humdity and a roomtenperature of 75 degrees
F, or 20 degrees bel ow the outside tenperature when the outside tenmperature
is 95 degrees F or higher. 1In addition to the above requirements, the
Government field office or trailer shall be provided with the foll ow ng:

1.6.1.1 Door Locks
Each exterior door shall be provided with an approved deadbolt | ock in the
door, key operated from both sides and tanperproof heavy duty hasp bolted
to the door. Each lock shall be provided with two (2) keys.

1.6.1.2 Security W ndow CGuards
Al'l exterior w ndow openings and gl azed panel s of exterior doors shall be
provided with security wi ndow guards. As a minimm they shall be round
frane stationary w ndow guards consisting of 1-1/2 inch dianond nmesh No. 10
W& Mgage wire, clinched to 3/8 inch round rod frames, secured to the
building or trailer with tanperproof fastenings and shall cover the entire
gl azed openi ng.

1.6.1.3 Li ghti ng

A light shall be installed over each exterior door and shall be kept
lighted at night, including Saturdays, Sundays and holi days.

1.6.1.4 St orage C oset
The field office building or trailer shall have a closet for storage of
pil ferabl e equi pnment. The closet shall be at |east three (3) foot by three
(3) foot, floor to ceiling height, and have one (1) upper shelf. The door
to the closet shall have an approved deadbolt |ock or a hasp with an
approved padl ock. The hasp shall be installed with tanperproof type
fastenings. Two (2) keys shall be provided for the deadbolt |ock or
padl ock. Leaves of door hinges shall be unexposed.
1.6.1.5 C eani ng
The Contractor shall clean the office facility once each work week, or as
directed. deaning shall include, but not be linmted to, sweeping the
floor, dusting furniture, collecting trash, floor scrubbing, w ndow washing
and toilet facility cleaning.
1.6.1.6 Conput er Equi pnent
a. Hardware
Har dwar e
(1) IBMconpatible PCwth 500 MHz Pentium or hi gher processor
(2) 128+ MB RAM for workstation / 256+ MB RAM for server

(3) 1 GB hard drive disk space for sole use by the QCS system
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(4) 3 1/2 inch high-density floppy drive

(5) Conpact disk (CD) Reader 8x speed or higher

(6) SVGA or higher resolution nmonitor (1024 x 768, 256 colors)
(7) Mouse or other pointing device

(8) Wndows conpatible printer (Laser printer conpatible nust have
4 MB+ of RAM

(9) Connection to the Internet, mininum 56k BPS
Sof t war e
(1) MB Wndows 98, Mg, NT, or 2000
(2) Word Processing software conpatible with MS Word 97 or newer

(3) Latest version of: Netscape Navigator, Mcrosoft |nternet
Expl orer, or other browser that supports HTM. 4.0 or higher

(4) Electronic mail (E-nail) MAPI conpatible
(5) The Contractor's conputer systemshall be protected by virus
protection software that is regularly upgraded with all issued
manuf acturer's updates throughout the life of the contract.
1.7 REPORT REQUI REMENTS
1.7.1 Acci dent Prevention Pl an
Contractor shall provide an accident prevention plan including an activity
hazard anal ysis to the Contracting O ficer within 15 cal endar days after
recei pt of award. Plan shall be in accordance with Contract C ause
entitled "ACCI DENT PREVENTI ON (NOV 1991) - ALTERNATE 1.

1.7.2 Payrol | s and Basi c Records

Contractor shall submt payrolls and basic records in accordance with the
CLAUSE entitled "PAYROLLS AND BASI C RECORDS (FEB 1988)".

1.7.3 Progress Chart

Contractor shall submt progress chart in accordance with the Contract
clause entitled "SCHEDULE FOR CONSTRUCTI ON CONTRACTS ( APR 1984)".

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Use of Materials from Non-Listed, Non-Commercially Active Sources
If after award of the contract, the Contractor proposes to use soil,
granul ar or aggregate materials for fill froma non-comrercially active

source or sources, the Contractor shall submt data as required in the
Par agraph entitled "SUBM TTALS". The data shall be acconpanied by a
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request for approval. Non-listed, non-comrercially active stone or

mat eri al sources shall not be used unless the proposal and use of the
source(s) are approved by the Contracting O ficer in accordance wth
appl i cabl e provisions of the contract. Al expenses incurred by the
CGovernment and the Contractor in connection with the Contractor's request
for approval for the use of materials fromnon-listed, non-comrercially
active sources shall be borne by the Contractor and all use of such
materials and all operations in connection therewith shall be at the
Contractor's risk. No extension of the time for conpletion of the work
will be granted as the result of disapproval or approval of the
Contractor's request to use a non-listed, non-comrercially active source or
sources. |f not approved, the Contractor shall use materials fromthe
applicable listed or conmercially active source(s).

.2 AS- BUI LT DRAW NGS

The as-built drawing details shall be accurate and of professional quality
prepared those with adequate as-built technician's qualifications.

PART 3 EXECUTI ON

3.

1 VI DEO RECORDS

Prior to commencing any work at the project site, the Contractor shal
produce vi deo tape recordings of the conditions which exist at the project
site. After the required work has been conpleted, a tape of the conditions
at the project site shall also be produced. The physical features to be

vi deo taped shall be as indicated by the Contracting Oficer's
Representative at the site. Such physical features shall also include, but
are not limted to, the exterior condition of all private property within
100 feet of the boundary of the required work area. The Contractor shal
make every effort to obtain perm ssion fromeach adjacent property owner,
whose property may be affected by the construction, to enter upon the

prem ses to nmake cl ose-up video tape recordings of the exterior and
interior of all structures, and upon receiving such permn ssion shal

proceed with video taping in accordance therewith. Video tape for the
recordi ng shall be of the standard full-size VHS type and shall be run at
the standard or normal speed. |Inmage recording shall be clear and provide
sharp details. Every segnent of tape footage shall be completely
identified with either markers or title cards in the scenes, voice-over on
the tape or witten notes to be submtted with the tape to the Contracting
Oficer. Video cassettes, G shall be nmarked with the project nane, nunber,
date and general description of the footage.

-- End of Section --
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SECTI ON 01101

REAL ESTATE

PART 1 GENERAL

1

1 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES

SD-01 Preconstruction Submittals
Addi tional Property Agreements; G RED.

Copi es of any agreenents for Contractor-acquired real estate rights for
this project shall be furnished before entering thereon.

.2 REGULATORY REQUI REMENTS

2.1 Real Estate Rights

Ri ghts for the use of the Governnent-furnished work and storage areas have
been obtained and the general limts of the areas are shown on the

drawi ngs. Copies of instrunents conveying rights for use of the work and
storage areas shown on the drawi ngs and specified herein are avail able for
inspection in the Engineering & Construction Division, Design Branch, U S.
Arnmy Corps of Engineers, Detroit District, 477 M chi gan Avenue, MNanmara
Buil ding, Detroit, Mchigan. Conformance to all applicable requirenments of
the instrunments conveying rights is required. Two (2) copies of each
instrument will be furnished to the Contractor. Al real estate |akeward
of the Ordinary Hi gh Water Mark is under Federal jurisdiction and no rea
estate permt or agreenents are necessary for work therein.

. 2.2 Addi ti onal Real Estate Rights

Any additional property agreenents and/or real estate rights desired by the
Contractor shall be obtained by the Contractor at its own expense. Such
agreenments shall clearly relieve the Government of any responsibility for
damages or liability resulting fromthe Contractor's use of such grounds.

.3 PRQIECT/ SI TE CONDI Tl ONS

.3.1 Location and Verification

It shall be the Contractor's responsibility to accurately locate the limts
of all lands utilized under the contract. The corner and angl e points of
each area for which rights have been obtained shall be marked with

sem permanent nmarkers except where there is an approved existing property
marker. Temporary markers shall be placed at points on alignhment. The

poi nts on alignnent shall be marked at stations so that intervals between
poi nts do not exceed 200 feet.
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1

3.2 Survey Markers

Al markers shall be installed in an area prior to its use and they shal
be available for reference during and upon conpletion of use of the area.
Where approved existing property nmarkers are found, a w tness stake, as
speci fied i n Subparagraph, "Seni pernmanent Markers" bel ow, shall be
provided. |f the types of markers specified hereinafter cannot be used,
ot her types, as approved by the Contracting O ficer, shall be provided.

.3.2.1 Sem per nanent Markers

The markers shall be a steel rod one-half inch in dianeter and four (4)
feet long. The steel rod shall be driven vertically into the ground so
that the top is flush with the finished ground surface. Each marker shal
be witnessed by a 2" x 2" yell ow stake extending two (2) feet above the
ground surface and driven into the ground until stable, with not |ess than
one (1) foot penetration.

.3.2.2 Tenporary Markers

Mar kers shall be 2" x 2", red-colored, wood hub stakes driven into the
ground until stable (not |ess than one (1) foot penetration) with two (2)
feet projecting above the ground surface. |If the period in which tenporary
nmarkers are to be in place exceeds one (1) construction season, a nore

per manent type of marker, as approved, shall be provided.

PART 2 PRCDUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON  (NOT APPL| CABLE)

-- End of Section --
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SECTI ON 01130
ENVI RONMVENTAL PROTECTI ON
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

CODE OF FEDERAL REGULATI ONS ( CFR)

40 CFR 261 Identification and listing of Hazardous
Wast e

ENG NEERI NG MANUALS (EM

EM 385-1-1 (3 Sept. 1996) U.S. Arny Corps of
Engi neers Safety and Health Requirenents
Manual

M CHI GAN DEPARTMENT OF TRANSPORTATI ON ( MDOT)

VDOT 1996 (1996) Standard Specifications for
Construction

1.2 DEFI NI TI ONS

Envi ronnmental pollution and damage is defined as the presence of chenical,
physical, or biological elenments or agents that adversely affect human
health or wel fare; unfavorably alter ecol ogi cal bal ances of plant or aninal
communities; or degrade the environnent from an aesthetic, cultural or

hi storic perspective. Environnmental protection is the prevention/contro
of pollution and habitat disruption that may occur during construction.

The control of environnental pollution and damage requires consideration of
air, water, land, biological and cultural resources (archaeol ogical and

hi storic resources); and includes nmanagenent of visual aesthetics; noise;
solid, chemical, gaseous, and |liquid waste; radiant energy and radi oactive
materials; and other pollutants.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES

SD-01 Preconstruction Subnittals
Envi ronmental Protection Plan; G ACF.
Submit in witing an Environnental Protection Plan within ten (10) cal endar
days after receipt of Notice to Proceed. See Article titled ENVI RONVENTAL
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PROTECTI ON PLAN for details.
1.4 ENVI RONVENTAL PROTECTI ON REQUI REMENTS

The Contractor shall be know edgeabl e of and conply with all applicable
Federal, State, and local |aws, regulations, pernmits and |icenses
concerni ng environnental protection, pollution control and abatenent that
are applicable to the Contractor's proposed operations. Note any uni que
requirenments for this contract in the environmental pollution control plan.
Al so see Causes titled "CLEAN AIR AND WATER' and "PERM TS AND
RESPONSI BI LI TIES." The Contractor shall provide environmental protective
neasures and procedures to prevent and control pollution, lint habitat

di sruption, and correct environnmental danage that occurs during
construction.

1.4.1 Protecti on of Features

Thi s section supplenents the Contract C ause PROTECTI ON OF EXI STI NG
VECGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND | MPROVEMENTS. The
Contractor shall prepare a list of features requiring protection under the
provi sions of the contract clause which are not specially identified on the
drawi ngs as environnental features requiring protection. The Contractor
shall confine its activities to areas defined by the draw ngs and
specifications. The Contractor shall protect those environnmental features,
i ndi cated specially on the drawings or in the specifications, in spite of
interference which their preservation my cause to the Contractor's work
under the contract.

1.4.2 Permts

The Contractor shall obtain any necessary permts and |icenses that have
not been obtained by the Governnent. This section supplenents the
Contractor's responsibility under the contract clause PERM TS AND
RESPONSI BILITIES to the extent that the Governnent has al ready obtained
environnmental permts.

1.4.3 Envi ronnent al Assessnent of Contract Devi ations

The Contract specifications have been prepared to conply with the specia
conditions and mtigation neasures of an environnental nature which were
establ i shed during the planning and devel opnent of this project. The
Contractor is advised that deviations fromthe draw ngs or specifications
(e.g., proposed alternate borrow areas, disposal areas, staging areas,
alternate access routes, etc.) could result in the requirement for the
CGovernment to reanal yze the project from an environnental standpoint.

Devi ati ons fromthe construction nmethods and procedures indicated by the

pl ans and specifications which may have an environnental inpact will
require a extended review, processing, and approval tinme by the Governnent.
The Contracting O ficer reserves the right to di sapprove alternate nethods,
even if they are nore cost effective, if the Contracting Oficer determ nes
that the proposed alternate method will have an adverse environnenta

i npact.

1.5 ENVI RONVENTAL PROTECTI ON PLAN
The Contractor shall submt an Environnental Protection Plan for review and
acceptance by the Contracting Oficer. The Government will consider an

interimplan for the first 30 days of operations. However, the Contractor
shal |l furnish an acceptable final plan not |ater than 30 cal endar days
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after receipt of the Notice to Proceed. Acceptance is conditional and is
predi cat ed upon satisfactory performance during construction. The
CGovernment reserves the right to require the Contractor to nake changes in
the Environnental Protection Plan or operations if the Contracting O ficer
determ nes that environnmental protection requirenents are not being net.
The plan shall detail the actions which the Contractor shall take to conply
with all applicable Federal, State, and |local |aws and regul ations
concerni ng environnmental protection and pollution control and abatement, as
well as the additional specific requirenents of this contract. The
Contractor shall refer to the applicable existing environnenta
docunentation to ensure that the natural, historic, and cultural resources
specific or unique to this project are protected. Any necessary

coordi nation with and/or notices to all interested agencies and the public
have been nmade by the Governnent for environnental docunentation prepared
by the Government. Copies of the docunents are avail able for review at the
offices of the Detroit District, Engineering & Construction Division,

Envi ronnental Anal ysis Branch, 7th Floor, 477 M chi gan Avenue, Detroit, M
48226. No physical work at the site shall begin prior to acceptance of the
Contractor's plan or an interimplan covering the work to be perforned.

The environnental protection plan shall include, but not be linmted to, the
fol | owi ng:

1.5.1 Federal, State and Local Laws and Regul ati ons

The Contractor shall be know edgeabl e of all Federal, State and |oca
environmental |aws and regul ati ons which apply to the construction
operations under the Contract and shall |ist any unique requirenents
applicable to this contract as part of the Environnental Protection Plan.

1.5.2 Spill Control Plan

The Contractor shall include as part of the Environnental Protection Plan,
a Spill Control Plan. The plan shall include the procedures, instructions,
and reports to be used in the event of an unforeseen spill of a substance
regul ated by the Energency Response and Conmunity Ri ght-to-Know Act or

regul ated under State or local |aws or regulations. The Spill Control Plan
suppl enents the requirenments of EM 385-1-1. This plan shall include as a
m ni mum

a. The name of the individual who will be responsible for inplenenting
and supervising the containment and cl eanup

b. Training requirenents for Contractor's personnel and methods of
acconpl i shing the training.

c. Alist of materials and equi pnent to be i mediately avail able at
the job site, tailored to cleanup work of the potential hazard(s)
i dentified.

d. The names and | ocations of suppliers of containnent materials and
| ocations of additional fuel oil recovery, cleanup, restoration, and
mat eri al - pl acenent equi pnent avail able in case of an unforeseen spil
emer gency.

e. The methods and procedures to be used for expeditious contani nant
cl eanup.

f. The nane of the individual who will report any spills or hazardous
substance rel eases and who will follow up with conpl ete docunentation
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Thi s individual shall imrediately notify the Contracting Oficer in
addition to the legally required Federal, State, and |ocal reporting
channel s (including the National Response Center 1-800-424-8802) if a
reportable quantity spill occurs. The plan shall contain a |ist of the
required reporting channels and tel ephone nunbers.

1.5.3 Recycling and Waste M ninization Plan

The Contractor shall submt a Recycling and Waste M nim zation Plan as a
part of the Environmental Protection Plan. The plan shall detail the
Contractor's actions to conply with the follow ng recycling and waste

m ni m zation requirenents:

a. The Contractor shall participate in State and | ocal governnent
sponsored recycling programs to reduce the volume of solid waste
materials at the source.

1.5. 4 Cont am nant Prevention Plan

As a part of the Environnental Protection Plan, the Contractor shal
prepare a contani nant prevention statenent identifying potentially

hazar dous substances to be used on the job site and intended actions to
prevent accidental or intentional introduction of such materials into the
air, water, or ground. The Contractor shall detail provisions to be taken
to neet Federal, State, and local |aws and regul ati ons regarding the
storage and handling of these nmaterials.

1.5.5 Envi ronnental Monitoring

The Contractor shall include in the plan the details of environnenta
noni toring requirenents under the | aws and regul ati ons and a description of
how this nmonitoring will be acconplished, including, but not limted to,

nmonitoring of land, air, and water resources, including noise, odors and
vi brations.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.1 SPECI AL ENVI RONMENTAL PROTECTI ON REQUI REMENTS
3.1.1 Wrk Area Limts

Prior to any construction, the Contractor shall mark the areas where the
work is to be performed under this contract. |solated areas within the
general work area which are to be saved and protected shall also be marked
or fenced. Mnunents and nmarkers shall be protected before construction
operations commence. Were construction operations are to be conducted
during darkness, the markers shall be visible during darkness. The
Contractor shall convey to its personnel the purpose of marking and/or
protection of all necessary objects.

3.1.2 Protecti on of Landscape

Trees, shrubs, vines, grasses, land forns and other |andscape features to
be preserved, indicated and defined on the drawi ngs submitted by the
Contractor as a part of the Environnental Protection Plan shall be clearly
identified by marking, fencing, or wapping with boards, or any other
approved techni ques. Vegetated soil surfaces disturbed by construction
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activities shall be re-vegetated as soon as practicable after conpleting
operations in the disturbed area.

3.1. 2.1 Tree Protection

No ropes, cables, or guys shall be fastened to or attached to any tree(s)
for anchorage unl ess specifically authorized by the Contracting O ficer.
Where such special use is permtted, the Contractor shall provide effective
protection to prevent damage to the tree and other | and and vegetative
resources. Unless specifically authorized by the Contracting O ficer, no
construction equi pnment or nmaterials shall be placed or used within the drip
line of trees shown on the drawi ngs to be saved. No excavation or fill
shall be pernmitted within the drip line of trees to be saved except as
shown on the draw ngs.

3.1.3 U S. Departnent of Agriculture (USDA) Quarantined Considerations

The Contractor shall thoroughly clean all construction equiprment at the
prior job site in a manner that ensures all residual soil is renpved and
that egg deposits fromplant pests are not present to prevent the spread of
non-i ndi genous and/ or pest species. The Contractor shall consult with the
USDA Pl ant Protection and Quarantine (USDA - PPQ jurisdictional office for
addi tional cleaning requirenents that may be necessary.

3.1.3.1 Control of Non-Indi genous Aquatic Nui sance Species

The Contractor shall conduct diligent watercraft operating practices to
prevent the spread of Non-Indi gent Aquatic Nui sance Species (ANS). Such
practices shall include, but not be Iimted to, cleaning equi pmrent on-site
to prevent the spread of seeds, eggs, |larvae, or other dispersal vectors
(e.g. do not transport soil and plant matter from one |ocation to another);
and di schargi ng or exchangi ng ball ast water or other water froma vessel of
any type only at a location where the chances for survival of ANS are

m nimal, such as at cold, deep regions of Lake Superior which are far from
shore.

3.1.4 Di sposal of Waste Materials

Di sposal of any materials, waste, effluents, trash, garbage, oil, grease,
chemicals, etc., in areas adjacent to streans, rivers, or |lakes and in
areas not authorized for waste disposal shall not be permitted. |f any

waste material is dunped or placed in unauthorized areas, the Contractor
shall renove the material and restore the area to the condition of the

adj acent undi sturbed area. |f necessary, ground which has become

contam nated through the fault or negligence of the Contractor shall be
excavat ed, disposed of as directed by the Contracting Oficer, and replaced
with suitable fill naterial conpacted and finished with topsoil and planted
as required to re-establish vegetation, all at the expense of the
Contractor. Disposal of waste, trash and other materials off the project
site shall be in accordance with all applicable Federal, State, and | oca

l aws, rules and regul ations. Rempved vegetation, including trees, shall be
put to beneficial reuse and not placed into | andfills.

3.1.4.1 Di sposal of Solid Wastes
Solid waste is rubbish, debris, waste materials, garbage, and other
di scarded solid materials (excluding clearing debris and hazardous waste as

defined in followi ng paragraphs). Solid waste shall be placed in
contai ners and di sposed of on a regular schedule. Al handling and
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di sposal shall be conducted in such a way as to prevent spillage and
contam nation. The Contractor shall transport all solid waste off
Covernment property and di spose in conpliance with Federal, State, and

| ocal requirenents. The Contractor shall conply with Federal, State, and
| ocal |aws and regul ations pertaining to the use of the landfill area.

3.1.4.2 Di sposal of Chemical Waste

Cheni cal waste shall be stored in corrosion resistant containers, renoved
fromthe work area and di sposed of in accordance with Federal, State, and
| ocal laws, rules and regul ations.

3.1.4.3 Spi | | ages

Speci al measures shall be taken to prevent chemicals, fuels, oils, greases,
bitum nous materials, ashes, sawdust, waste washi ngs, herbicides and

i nsecticides, rubbish or sewage, and other pollutants fromentering public
wat er s.

3.1.5 Cl earing Debris

Clearing debris is trees, tree stunps, tree trimmngs, and shrubs, and

| eaves, vegetative matter, excavated natural materials (e.g., dirt, sand,
and rock), and denolition products (e.g., brick, concrete, glass, and
netal s).

a. The Contractor shall collect trees, tree stunps, tree trimmngs,
shrubs, |eaves, and other vegetative matter; and shall transport from
Covernment property for proper disposal in conpliance with Federal
State, and local requirenents. The Contractor shall segregate the
matter where appropriate for proper disposal. Untreated and unpainted
scrap |umber may be disposed of with this debris where appropriate.

b. Denolition products shall be transported from Governnent property
for proper disposal in conpliance with Federal, State, and | oca
requi renents.

3.1.6 Di sposal of Contractor Generated Hazardous Wastes

Hazar dous wastes are hazardous substances as defined in 40 CFR 261, or as
defined by applicable State and | ocal regulations. Hazardous waste
generated by construction activities shall be renoved fromthe work area
and be di sposed in conpliance with Federal, State, and |local requirenents.
The Contractor shall segregate hazardous waste fromother materials and
wastes, and shall protect it fromthe weather by placing it in a safe
covered | ocation; precautionary neasures agai nst accidental spillage such
as berm ng or other appropriate neasures shall be taken. Hazardous waste
shal | be renoved from Government property within 60 days. Hazardous waste
shal | not be dunped onto the ground, into storm sewers or open water
courses, or into the sanitary sewer system A copy of the manifest shal
be provided to the Contracting Oficer for any hazardous waste di sposed of
under this contract.

3.1.7 Fuel s and Lubricants
Fueling and lubrication of equipment and notor vehicles shall be conducted
in a manner that affords the maxi num protection against spills and

evaporation. Lubricants and waste oil to be discarded shall be stored in
mar ked corrosion-resi stant contai ners and recycled or disposed in
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accordance with Federal, State, and local |aws and regul ations.
3.1.8 Hydr ocar bons, Carbon Mnoxi de, and Oxi des of N trogen and Sul fur

Vapor/ gaseous em ssions of hydrocarbons, carbon nonoxi de, oxides of
nitrogen and sul fur oxides from equi pnrent shall be controlled to Federa
and State limts at all tines.

3.1.9 Odor s

Qdors fromall construction activities, processing and preparati on of shal
be controlled at all tines.

3.1.10 Ground Vi brations

Ground vi brations fromconstruction activities shall be controlled at all
tines.

3.1.11 Protection from Sound | ntrusions

The Contractor shall keep construction activities under surveillance and
control to mnimze danage to the environnment by noise. Construction
equi pnent shall be fitted with noise control devices.

3.2 HI STORI CAL, ARCHAECLOG CAL, AND CULTURAL RESOURCES
3.2.1 Di scovered Historic, Archaeol ogical, and Cultural Resources

If, during construction activities, itens are observed that may have

hi storic or archaeol ogical value (e.g., human renmi ns or associ ated
objects, or artifacts are discovered), such itens shall be protected in

pl ace and the observations shall be reported inmediately to the Contracting
Oficer so that the District Archaeol ogist may be notified and a

determ nation nmade as to their significance and what, if any, specia

di sposition of the finds should be nade. The Contractor shall cease all
activities that may result in inmpact to, or the destruction of, these
resources. The Contractor shall prevent its enployees fromtrespassing on,
renovi ng, or otherw se disturbing such resources.

3.3 PROTECTI ON OF WATER RESOURCES

The Contractor shall keep construction activities under surveillance,
managenment, and control to avoid pollution of surface and ground waters.

3.4 PROTECTI ON OF FI SH AND W LDLI FE RESOURCES
3.4.1 Protection of Fish, Wldlife and Flora

The Contractor shall keep construction activities under surveillance,
management and control to minimze interference with, disturbance to and
damage of fish, wildlife and flora. Species that require specific
attention along with nmeasures for their protection shall be listed by the
Contractor prior to beginning construction operations. See Subparagraph
titled "Environmental Protection Plan."

3.5 PROTECTI ON OF Al R RESOURCES

Speci al managenent techni ques as set out bel ow shall be inplenented to
control air pollution by the construction activities. These techniques
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suppl enent the requirenents of Federal, State, and l|ocal |aws and

regul ations; and the safety requirenents under this Contract. |f any of
the follow ng techniques conflict with the requirenents of Federal, State,
or local laws or regul ations, or safety requirenents under this contract,
then those requirenents shall be followed in |ieu of the follow ng.

3.5.1 Parti cul at es

Ai rborne particul ates, including dust particles, aerosols, and gaseous

by- products from construction activities and processing and preparation of
materials, shall be controlled at all tines, including weekends, holidays,
and hours when work is not in progress. The Contractor shall maintain all
excavations, stockpiles, haul roads, pernmanent and tenporary access roads,
pl ant sites, disposal sites, borrow areas, and all other work areas free
from ai rborne dust which woul d cause a hazard or nui sance.

3.6 I NSPECTI ON

If the Contracting Officer notifies the Contractor in witing of any
observed nonconpliance with contract requirenments or Federal, State, or

| ocal laws, regulations, or permts, the Contractor shall informthe
Contracting O ficer of proposed corrective action and take such action to
correct the nonconpliance. |If the Contractor fails to conmply pronptly, the

Contracting Oficer may issue an order stopping all or part of the work
until satisfactory corrective action is taken. No tinme extensions will be
granted or costs or danages allowed to the Contractor for any such
suspensi on.

3.7 MAI NTENANCE OF POLLUTI ON CONTRCOL FACI LI TI ES
The Contractor shall maintain all constructed pollution control facilities
and portable pollution control devices for the duration of the Contract or
for the length of time construction activities create the particul ar
pol I utant.

3.8 TRAI NING OF CONTRACTOR PERSONNEL

Contractor personnel shall be trained in environmental protection and

pollution control. The Contractor shall conduct environmenta
protection/pollution control neetings for all Contractor personnel nonthly.
The training and neeting agenda shall include nmethods of detecting and
avoi ding pollution, famliarization with pollution standards, both
statutory and contractual, installation and care of facilities (vegetative

covers, etc.), and instrunents required for nmonitoring purposes to ensure
adequat e and conti nuous environmental protection/pollution control.
Anti ci pated hazardous or toxic chem cals or wastes, and ot her regul ated
contam nants, shall also be discussed. Oher itens required to be

di scussed shall include recognition and protection of archaeol ogical sites,
artifacts, and historic structures.

3.9 POST CONSTRUCTI ON CLEANUP OR OBLI TERATI ON

The Contractor shall obliterate all signs of tenporary facilities such as
haul roads, work area, structures, stock piles of excess or waste
material s, fencing, buoys, stakes, or other vestiges of construction wthin
the work, storage and access areas or as directed by the Contracting
Oficer. Except for surfaced areas, the areas shall be restored to near
natural conditions which will permt the growth of vegetation thereon. In
areas where restoration to near natural conditions is not required,
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surfaces shall be evenly and snobothly dressed, sloped to drain, and the
edges of the restored area graded to be flush with the surroundi ng existing
grade even if original contours are not restored. All damaged non-surfaced
areas shall be restored by topsoiling, fertilizing, seeding and nul ching,
unl ess otherw se specified or directed. The topsoiling, fertilizing,

seedi ng, and mul ching shall be in accordance with the applicabl e provisions
of MDOT 1996, DIVISION 8, Section 816 "Turf Establishnent"." Dune grass

pl anting shall be in accordance with MDOT 1996, Section 818, Dune G ass

Pl anti ng.

3.10 RESTORATI ON OF LANDSCAPE
The Contractor shall restore all |andscape features danmaged of destroyed
during construction operations outside the limts of the approve work
areas. Such restoration shall be in accordance with the Contractor's
submitted plan, as approved by the Contracting Oficer. The work shall be
acconpl i shed at the Contractor's expense.

-- End of Section --
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SECTI ON 01270A

MEASUREMENT AND PAYMENT

PART 1 GENERAL

1

1

1

1 LUMP SUM PAYMENT | TEMS
1.1 Cener al

Payment items for the work of this contract for which contract |unp sum
paynents will be made are listed in the BI DDI NG SCHEDULE and descri bed
below. Al costs for itens of work, which are not specifically nentioned
to be included in a particular lunp sumor unit price paynent item shal
be included in the listed lunp sumitem nost closely associated with the
work involved. The lunmp sum price and paynent nmade for each itemlisted
shal |l constitute full conpensation for furnishing all plant, |abor,
materials, and equi pnent, and perform ng any associated Contractor quality
control, environmental protection, neeting safety requirenments, tests and
reports, and for performng all work required for which separate paynent is
not ot herw se provided.

1.2 Site Preparation [ltem No. 0001]

.1.2.1 Paynment

Payment will be nmade for costs associated with nobilization and
dempbi | i zati on, construction general conditions, and all other work
necessary to provide a conpleted project as defined in contract draw ngs
and specifications.

.1.2.2 Unit of Measure

Unit of measure: |unp sum
.2 UNI T PRI CE PAYMENT | TEMS
.2.1  Ceneral

Payment items for the work of this contract on which the contract unit
price paynents will be made are listed in the Bl DDI NG SCHEDULE and

descri bed below. The unit price and paynent made for each itemlisted
shal |l constitute full conpensation for furnishing all plant, |abor,
material s, and equi pnent, and perform ng any associated Contractor quality
control, environmental protection, neeting safety requirements, tests and
reports, and for performng all work required for each of the unit price
items.

2.2 Unit Price Itens
a. "48 inch Drainage Structure" [Item No. 0002]
(1) Payment will be made for costs associated with denolition and
excavation of existing structure which includes flowable fill to

abandon sewer pipe, constructing drai nage structures including
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concrete footing and drai nage structure cover, drainage structure
taps, cleanout, backfilling, pavenment replacenent, curb and gutter
repl acenent, sidewal k replacenment, and site restoration. Al work
shall be in accordance with Sections 02220a, DEMOLI TI ON, 02302,
EXCAVATI ON, BACKFI LLI NG AND COWPACTI NG FOR UTI LI TI ES, 02531,

SANI TARY SEWERS, 02721a, SUBBASE COURSES, 02722a, AGCREGATE AND/ OR
GRADED- CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-M X ASPHALT
(HMA) FOR ROADS, 02748a, BI TUM NOUS TACK COATS, 02770a, CONCRETE
S| DEWALKS AND CURBS AND GUTTERS, and 02980a, PATCHI NG OF RIG D
PAVEMENTS, 03150a, EXPANSI ON JO NTS AND CONTRACTI ON JO NTS,

03200a, CONCRETE RElI NFORCEMENT, and 03307a, CONCRETE FOR M NOR

STRUCTURES.
(2) Unit of neasure: Each
b. "Sewer, PVC SDR 26, 8 inch" [Item No. 0003]

"Sewer, PVC SDR 26, 12 inch" [Item No. 0004]

(1) Paynent will be made for costs associated with pavenent
renoval , curb and gutter renoval, and sidewal k renoval, excavation
or trench, placenment of sanitary sewer, connection to existing
manhol es, backfilling, pavenent replacenent, curb and gutter

repl acenent, sidewal k replacenent, and site restoration. Al work
shal|l be in accordance with Sections 02230a, SI TEWORK, 02302,
EXCAVATI ON, BACKFI LLI NG AND COWPACTI NG FOR UTI LI TIES, 02531,

SANI TARY SEWERS, 0272l1a, SUBBASE COURSES, 02722a, AGCGREGATE AND/ OR
GRADED- CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-M X ASPHALT
(HMA) FOR ROADS, 02748a, BI TUM NOUS TACK COATS, 02761, PAVEMENT
MARKI NGS, 02770a, CONCRETE SI DEWALKS AND CURBS AND GUTTERS,

and 02980a, PATCH NG OF RI G D PAVEMENTS, 03150a, EXPANSI ON JO NTS
AND CONTRACTI ON JO NTS, and 03200a, CONCRETE RElI NFORCEMENT.

(2) Unit of neasure: Feet
C. "Sanitary Sewer Service" [Item No. 0005]
(1) Payment will be made for costs associated with renoval of

exi sting sewer service pipe and installation of new sewer service
pi pe connected to the sanitary sewer and the existing service |ead
at the property line. Paynent shall include we branch, |ateral
and riser pipes, all fitting, cleanout installed at grade. All
work shall be in accordance with Sections 02302, EXCAVATI ON,

BACKFI LLI NG AND COVPACTI NG FOR UTI LI TIES and 02531, SAN TARY

SEVERS.
(2) Unit of neasure: Feet
d. “Install 12 inch Storm Pi pe" em No. 0006]

[t
"Install 24 inch Storm Pipe" [Item No. 0007]
"Install 30 inch Storm Pipe" [Item No. 0008]

(1) Payment will be nmade for costs associated with excavation of
pavenent, curb and gutter, and sidewal k, placenent of storm sewer,
connection to existing nmanhole, nodification to existing manhol es,
backfilling, paverment replacenment, curb and gutter repl acenent,

si dewal k replacenent, and site restoration. Al work shall be in
accordance with Sections 002230a, CLEARI NG AND GRUBBI NG, 02302,
EXCAVATI ON, BACKFI LLI NG AND COWPACTI NG FOR UTI LI TI ES, 02630a,
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STORM DRAI NAGE SYSTEM 02721a, SUBBASE COURSES, 02722a, AGGREGATE
AND/ OR CRADED- CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-M X
ASPHALT (HMA) FOR ROADS, 02748a, BI TUM NOUS COATS, 02761, PAVEMENT
MARKI NG, 02770a, CONCRETE SI DEWALK AND CURBS AND GUTTER, 02921a,
SEEDI NG, and 02980a, PATCH NG OF RI G D PAVEMENT, 03150a, EXPANSI ON
JO NTS AND CONTRACTI ON JO NTS, and 03200a, CONCRETE REI NFORCEMENT.

(2) Unit of neasure: Feet
e. "24 inch Drainage Structures" [lItem No. 0009]

(1) Payment will be nmade for costs associated with denolition and
excavation of existing structure which includes flowable fill to
abandon sewer pipe, constructing drainage structures including
concrete footing and drai nage structure cover, drainage structure
taps, cleanout, backfilling, pavenent replacenent, curb and gutter
repl acenent, sidewal k replacenent, and site restoration. Al work
shall be in accordance with Sections 02220a, DEMOLI TI QN, 02302,
EXCAVATI ON, BACKFI LLI NG AND COWMPACTI NG FOR UTI LI TIES, 02630a,
STORM DRAI NAGE SYSTEM 02721a, SUBBASE COURSES, 02722a, AGGREGATE
AND/ OR GRADED- CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-M X
ASPHALT (HWVA) FOR ROADS, 02748a, BI TUM NOUS COATS, 02770a,
CONCRETE SI DEWALK AND CURBS AND GUTTER, and 02980a, PATCH NG OF

RI G D PAVEMENT, 03150a, EXPANSI ON JO NTS AND CONTRACTI ON JO NTS,
03200a, CONCRETE RElI NFORCEMENT, and 03307a, CONCRETE FOR M NOR

STRUCTURES.
(2) Unit of neasure: Each

f. "Reconstruct 48-inch Cast-in-Place Manhole" [Item No. 0010]
(1) Payment will be made for costs associated with the

reconstruction of the existing structure which includes
sawcutting, renoval of top section of nanhole, constructing the
new section of the manhol e including the frane and cover,

cl eanout, backfilling, pavenent replacenent, curb and gutter

repl acenent, sidewal k replacenent, and site restoration. Al work
shall be in accordance with Sections 02220a, DEMOLI TI ON, 02302,
EXCAVATI ON, BACKFI LLI NG AND COWPACTI NG FOR UTI LI TIES, 02630a,
STORM DRAI NAGE SYSTEM 02721a, SUBBASE COURSES, 02722a, AGGREGATE
AND/ OR GRADED- CRUSHED AGCREGATE BASE COURSE, 02741a, HOT-M X
ASPHALT (HWVA) FOR ROADS, 02748a, BI TUM NOUS COATS, 02770a,
CONCRETE SI DEWALK AND CURBS AND GUTTER, and 02980a, PATCHI NG OF
RI G D PAVEMENT, 03150a, EXPANSI ON JO NTS AND CONTRACTI ON JA NTS,
03200a, CONCRETE REI NFORCEMENT, and 03307a, CONCRETE FOR M NOR

STRUCTURES.
(2) Unit of neasure: Each
g. " Abandon Drai nage Structures"” [ltem No. 0011]

(1) Paynment will be nmade for costs associated with denolition and
excavation of existing structure to a depth of two (2) feet bel ow
the surface el evation which includes plugging all pipes entering
the manhol e in accordance with the detail sheets and filling the
manhol e with conpacted sand. All work shall be in accordance wth
Section 02302, EXCAVATI ON, BACKFI LLI NG AND COVPACTI NG FOR

UTI LI TI ES.

SECTI ON 01270A Page 4



City of Wakefield Conbined Sewer Separation Project

(2) Unit of measure: Each
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON ( Not Applicabl e)

-- End of Section --
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1

SECTI ON 01312A

QUALI TY CONTROL SYSTEM ( QCS)

1 GENERAL

The Governnment will use the Resident Managenent System for Wndows (RMB) to
assist inits nmonitoring and adninistration of this contract. The
Contractor shall use the Governmnent-furni shed Construction Contractor
Modul e of RMS, referred to as QCS, to record, nmintain, and subnit various
i nformati on throughout the contract period. This joint
Government - Contractor use of RVS and QCS will facilitate electronic
exchange of infornmation and overall managenent of the contract. QCS

provi des the means for the Contractor to input, track, and electronically
share information with the Governnent in the foll ow ng areas:

Admi ni stration

Fi nances

Quality Control
Subnittal Mnitoring
Schedul i ng

| mport/ Export of Data

1.1 Cor respondence and El ectroni ¢ Comruni cati ons

For ease and speed of communications, both Governnent and Contractor wll,
to the maxi num extent feasible, exchange correspondence and ot her docunents
in electronic format. Correspondence, pay requests and ot her docunents
conprising the official contract record shall also be provided in paper
format, with signatures and dates where necessary. Paper docunents will
govern, in the event of discrepancy with the el ectronic version.

1.2 O her Factors

Particular attention is directed to Contract C ause, "Schedul es for
Construction Contracts", Contract C ause, "Paynents", Section 01320A,
PRQIECT SCHEDULE, Section 01330, SUBM TTAL PROCEDURES, and Section 01451A,
CONTRACTOR QUALI TY CONTROL, which have a direct relationship to the
reporting to be acconplished through QCS. Al so, there is no separate
payment for establishing and maintaining the QCS database; all costs
associated therewith shall be included in the contract pricing for the work.

.2 QCS SOFTWARE

QCS is a Wndows-based programthat can be run on a stand-al one persona
computer or on a network. The CGovernment will make avail able the QCS
software to the Contractor after award of the construction contract. Prior
to the Pre-Construction Conference, the Contractor shall be responsible to
downl oad, install and use the | atest version of the QCS software fromthe
CGovernment's RVB Internet Website. Upon specific justification and request
by the Contractor, the Government can provide QCS on 3-1/2 inch

hi gh-density di skettes or CO-ROM Any program updates of QCS will be nade
available to the Contractor via the Government RVS Website as they becone
avai | abl e.
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1.

1.

1.

3 SYSTEM REQUI REMENTS

The following |isted hardware and software is the m ni nrum system
configuration that the Contractor shall have to run CCS:

Har dwar e
| BM conmpati ble PC with 500 MHz Pentium or higher processor
128+ MB RAM for work station/ 256+MB RAM for server.
4 @B hard drive disk space for sole use by the QCS system
3 1/2 inch high-density floppy drive
Conpact di sk (CD) Reader 8X speed or higher
SVGA or higher resolution nonitor (1024X768, 256 col ors)
Mouse or other pointing device.
W ndows conpatible printer. (Laser printer nust have 4 MB+ of RAM
Connection to the Internet, mninmm 256k BPS

Sof t war e

M5 W ndows 98, Mg, NT, or 2000
Word Processing software conpatible with M5 Wrd 97 or newer

Latest version of; Navigator, Mcrosoft Internet Explorer, or
ot her browser that supports HTM. 4.0 or higher

The Contractor's conputer system shall be protected by virus
protection software that is regularly upgraded with all issued
manuf acturer's updates throughout the life of the contract.

El ectronic mail (E-mail) MAPI conpati bl e.
4 RELATED | NFORMATI ON
4.1 QCS User Guide
After contract award, the Contractor shall download instructions for the
installation and use of QCS fromthe Governnment RVMS Internet Website; the
Contractor can obtain the current address fromthe Governnent. I n case of

justifiable difficulties, the Governnent will provide the Contractor with a
CD- ROM cont ai ni ng these instructions.

. 4.2 Contractor Quality Control (CQC) Training

The use of QCS will be discussed with the Contractor's QC System Manager
during the mandatory CQC Trai ning cl ass.
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1

5 CONTRACT DATABASE

Prior to the pre-construction conference, the Governnent shall provide the
Contractor with basic contract award data to use for QCS. The Governnent
will provide data updates to the Contractor as needed, generally by files
attached to E-mail. These updates will generally consist of subnitta

revi ews, correspondence status, QA coments, and other adm nistrative and

QA dat a.

.6 DATABASE Al NTENANCE

The Contractor shall establish, nmaintain, and update data for the contract
in the QCS database throughout the duration of the contract. The
Contractor shall establish and maintain the QCS database at the
Contractor's site office. Data updates to the Governnment shall be
submitted by E-mail with file attachnments, e.g., daily reports, schedule
updat es, paynent requests. |If permtted by the Contracting Oficer, a data
di skette or CD-ROM may be used instead of E-nmail (see Paragraph DATA

SUBM SSI ON VI A COWUTER DI SKETTE OR CD-ROM). The QCS dat abase typically
shal | include current data on the follow ng itemns:

.6.1 Adm ni stration

.6.1.1 Contractor |Information

The dat abase shall contain the Contractor's nane, address, tel ephone
nunbers, managenent staff, and other required items. Wthin 14 cal endar
days of receipt of QCS software fromthe Governnment, the Contractor shal
deliver Contractor administrative data in electronic format via E-mail.

.6.1.2 Subcontractor | nformation

The dat abase shall contain the name, trade, address, phone nunbers, and
other required information for all subcontractors. A subcontractor nust be
|isted separately for each trade to be performed. Each subcontractor/trade
shal | be assigned a unique Responsibility Code, provided in QCS. Wthin 14
cal endar days of receipt of QCS software fromthe Governnent, the
Contractor shall deliver subcontractor adnministrative data in electronic
format via E-mail.

.6.1.3 Cor respondence

Al Contractor correspondence to the Governnment shall be identified with a
serial nunber. Correspondence initiated by the Contractor's site office
shall be prefixed with "S". Letters initiated by the Contractor's hone
(main) office shall be prefixed with "H'. Letters shall be nunbered
starting from0001. (e.g., H 0001 or S-0001). The Governnment's letters to
the Contractor will be prefixed with "C".

.6.1.4 Equi pnent

The Contractor's QCS database shall contain a current |ist of equipnent
pl anned for use or being used on the jobsite, including the nost recent and
pl anned equi pnent i nspection dates.

.6.1.5 Management Reporting

QCS includes a nunber of reports that Contractor nanagenent can use to
track the status of the project. The value of these reports is reflective
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of the quality of the data input, and is maintained in the various sections
of QCS. Anong these reports are: Progress Payment Request worksheet, QA/ QC
commrents, Submittal Register Status, Three-Phase |Inspection checklists.

1.6.2 Fi nances
1.6.2.1 Pay Activity Data

The QCS dat abase shall include a |ist of pay activities that the Contractor
shal | devel op in conjunction with the construction schedule. The sum of

all pay activities shall be equal to the total contract amount, including
nodi fications. Pay activities shall be grouped by Contract Line Item
Nunmber (CLIN), and the sumof the activities shall equal the ampunt of each
CLIN. The total of all CLINs equals the Contract Anount.

1.6.2.2 Paynment Requests

Al'l progress paynent requests shall be prepared using QCS. The Contractor
shal | conpl ete the paynent request worksheet and include it with the
payment request. The work conpl eted under the contract, neasured as
percent or as specific quantities, shall be updated at |east nonthly.
After the update, the Contractor shall generate a paynent request report
using QCS. The Contractor shall subnit the payment requests with
supporting data by E-mail with file attachnment(s). |If permtted by the
Contracting Officer, a data diskette may be used instead of E-nail. A

si gned paper copy of the approved payment request is also required, which
shall govern in the event of discrepancy with the el ectronic version.

1.6.3 Quality Control (QQ

QCS provides a neans to track inplenentation of the 3-phase QC Contro
System prepare daily reports, identify and track deficiencies, docunent
progress of work, and support other contractor QC requirenments. The
Contractor shall maintain this data on a daily basis. Entered data wll
automatically output to the QCS generated daily report. The Contractor
shal | provide the Governnent a Contractor Quality Control (CQC) Plan within
the tinme required in Section 01451A, CONTRACTOR QUALI TY CONTROL. Wthin
seven cal endar days of CGovernment acceptance, the Contractor shall submit a
data diskette or CO-ROMreflecting the information contained in the
accepted CQC Pl an: schedule, pay activities, features of work, submtta
regi ster, QC requirenents, and equi pnent |ist.

1.6.3.1 Daily Contractor Quality Control (CQC) Reports.

QCS includes the neans to produce the Daily CQC Report. The Contractor nay
use other formats to record basic QC data. However, the Daily CQC Report
generated by QCS shall be the Contractor's official report. Data from any
suppl enental reports by the Contractor shall be summari zed and consol i dat ed
onto the QCS-generated Daily CQC Report. Daily CQC Reports shall be
submitted as required by Section 01451A, CONTRACTOR QUALI TY CONTROL.
Reports shall be submitted electronically to the Governnment using E-mail or
di skette within 24 hours after the date covered by the report. Use of

ei ther nmode of submittal shall be coordinated with the Governnent
representative. The Contractor shall also provide the Governnent a signed,
printed copy of the daily CQC report.

1.6.3.2 Def i ci ency Tracki ng.

The Contractor shall use QCS to track deficiencies. Deficiencies
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identified by the Contractor will be nunerically tracked using QC punch
list items. The Contractor shall maintain a current log of its QC punch
list items in the QCS database. The Governnment will | og the deficiencies
it has identified using its QA punch list items. The Government's QA punch
list itens will be included in its export file to the Contractor. The
Contractor shall regularly update the correction status of both QC and QA
punch list itemns.

1.6.3.3 Thr ee- Phase Control Meetings

The Contractor shall maintain schedul ed and actual dates and tinmes of
preparatory and initial control neetings in QCS

1.6.3.4 Accident/Safety Tracking.

The Governnment will issue safety comrents, directions, or gui dance whenever
safety deficiencies are observed. The Governnent's safety coments will be
included in its export file to the Contractor. The Contractor shal

regul arly update the correction status of the safety coments. In
addition, the Contractor shall utilize QCS to advise the Governnment of any
accidents occurring on the jobsite. This brief supplenental entry is not
to be considered as a substitute for conpletion of mandatory reports, e.g.,
ENG Form 3394 and OSHA For m 200.

1.6.3.5 Feat ures of Work

The Contractor shall include a conplete list of the features of work in the
QCS database. A feature of work nay be associated with nultiple pay
activities. However, each pay activity (see subparagraph "Pay Activity

Dat a" of paragraph "Finances") will only be linked to a single feature of
wor K.

1.6.3.6 QC Requi renents

The Contractor shall develop and maintain a conplete list of QC testing,
transferred and installed property, and user training requirenments in QCS
The Contractor shall update all data on these QC requirenents as work
progresses, and shall pronptly provide this information to the Governnent

via QCS.
1.6.4 Submi ttal Managenent

The Governnent will provide the initial submittal register, ENG Form 4288,
SUBM TTAL REGQ STER, in electronic format. Thereafter, the Contractor shal
maintain a conplete list of all submittals, including conpletion of all
data columms. Dates on which submttals are received and returned by the
CGovernment will be included in its export file to the Contractor. The
Contractor shall use @S to track and transmt all submittals. ENG Form
4025, submittal transmittal form and the submittal register update, ENG
Form 4288, shall be produced using QCS. RMS will be used to update, store
and exchange submittal registers and transmittals, but will not be used for
storage of actual submittals.

1.6.5 Schedul e
The Contractor shall develop a construction schedul e consisting of pay
activities, in accordance with Contract C ause "Schedul es for Construction

Contracts", or Section 01320A, PRQIECT SCHEDULE, as applicable. This
schedul e shall be input and nmmintained in the QCS database either nanually
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or by using the Standard Data Exchange Format (SDEF) (see Section 01320A
PROJECT SCHEDULE). The updated schedul e data shall be included with each
pay request subnmitted by the Contractor.

1.6.6 | mport/ Export of Data

QCS includes the ability to export Contractor data to the Governnent and to
inmport submittal register and other Governnent-provided data, and schedul e
dat a usi ng SDEF.

1.7 | MPLEMVENTATI ON

Contractor use of QCS as described in the precedi ng paragraphs is
mandatory. The Contractor shall ensure that sufficient resources are
available to maintain its QCS database, and to provide the Government with
regul ar dat abase updates. QCS shall be an integral part of the
Contractor's managenent of quality control

1.8 DATA SUBM SSI ON VI A COMPUTER DI SKETTE OR CD- ROM

The Government-preferred nmethod for Contractor's subm ssion of updates,
paynent requests, correspondence and other data is by E-mail with file
attachnent (s). For locations where this is not feasible, the Contracting
Oficer may pernit use of conputer diskettes or CD-ROM for data transfer.
Data on the disks or CDs shall be exported using the QCS built-in export
function. |If used, diskettes and CD-ROVs will be subnmitted in accordance
with the foll ow ng:

1.8.1 File Medi um

The Contractor shall submt required data on 3-1/2 inch doubl e-sided

hi gh-density di skettes formatted to hold 1.44 MB of data, capabl e of
runni ng under M crosoft Wndows 95 or newer. Alternatively, CD- ROV may be
used. They shall conformto industry standards used in the United States.
Al data shall be provided in English.

1.8.2 Di sk or CD- ROM Label s

The Contractor shall affix a permanent exterior |abel to each diskette and
CD-ROM subm tted. The | abel shall indicate in English, the QCS file nane,
full contract nunber, contract nanme, project |ocation, data date, nane and
t el ephone nunber of person responsible for the data.

1.8.3 Fil e Nanes

The Governnent will provide the file names to be used by the Contractor
with the QCS software.

1.9 MONTHLY COORDI NATI ON MEETI NG

The Contractor shall update the QCS dat abase each workday. At |east
nonthly, the Contractor shall generate and submit an export file to the
CGovernment with schedul e update and progress paynent request. As required
in Contract Cl ause "Paynents", at |east one week prior to submittal, the
Contractor shall neet with the Governnment representative to reviewthe

pl anned progress paynent data subm ssion for errors and oni ssions.

The Contractor shall make all required corrections prior to Governnent
acceptance of the export file and progress paynment request. Paynent
requests acconpani ed by inconplete or incorrect data subnmittals will be

SECTI ON 01312A Page 7



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

returned. The Governnent will not process progress paynents until an
acceptabl e QCS export file is received.

1.10 NOTI FI CATI ON OF NONCOWPLI ANCE
The Contracting Officer will notify the Contractor of any detected
noncompl i ance with the requirenments of this specification. The Contractor
shal | take imredi ate corrective action after receipt of such notice. Such

noti ce, when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification.

-- End of Section --
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL

1.1 SUMVARY

1.1.1 Gover nnent - Fur ni shed | nformati on
Submittal register will be delivered to the contractor, by contracting
officer on 3 1/2 inch disk. Register will have the following fields

completed, to the extent that will be required by the Government during
subsequent usage.

Columm (c): Lists specification section in which submittal is
required.

Columm (d): Lists each subnmittal description (SD No. and type, e.g.
SD-04 Drawi ngs) required in each specification section

Columm (e): Lists one principal paragraph in specification section

where a naterial or product is specified. This listingis only to

facilitate |l ocating submtted requirenents. Do not consider
entries in colum (e) as limting project requirenents.

Columm (f): Indicate approving authority for each submttal. A "G
i ndi cates approval by contracting officer; a blank indicates
approval by QC manager.
1.2 DEFI NI TI ONS
1.2 Subni ttal

Shop draw ngs, product data, sanples, and adnministrative submittals
presented for review and approval. Contract C auses "FAR 52.236-5,

Mat eri al and Wor kmanshi p, " paragraph (b) and "FAR 52.236-21, Specifications

and Drawi ngs for Construction," paragraphs (d), (e), and (f) apply to all
"submittals."

1.3 Types of Subnittals

Al submittals are classified as indicated in paragraph "Submitta
Descriptions (SD)". Submttals also are grouped as foll ows:

a. Shop drawings: As used in this section, draw ngs, schedul es,
di agranms, and ot her data prepared specifically for this contract,
by contractor or through contractor by way of subcontractor
manuf acturer, supplier, distributor, or other |lower tier
contractor, to illustrate portion of work.

b. Product data: Preprinted material such as illustrations, standard

schedul es, performance charts, instructions, brochures, diagrans,
manuf acturer's descriptive literature, catal og data, and other
data to illustrate portion of work, but not prepared exclusively
for this contract.
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c. Sanples: Physical exanples of products, materials, equipnent,
assenblies, or workmanship that are physically identical to
portion of work, illustrating portion of work or establishing
standards for eval uating appearance of finished work or both.

d. Administrative subnmttals: Data presented for reviews and
approval to ensure that administrative requirenents of project are
adequately met but not to ensure directly that work is in
accordance with design concept and in conpliance with contract
docunent s.

1.4 Submittal Descriptions (SD)
SD-01 Preconstruction Subnittals
Certificates of insurance
Sur ety bonds
Li st of proposed subcontractors
Li st of proposed products
Construction Progress Schedul e
Submittal schedul e
Schedul e of val ues
Heal th and safety plan
Work pl an
Quality control plan
Envi ronnental protection plan

SD- 02 Shop Drawi ngs

Drawi ngs, diagrans and schedul es specifically prepared to illustrate sone
portion of the work.

Di agranms and instructions froma manufacturer or fabricator for use in
produci ng the product and as aids to the contractor for integrating the
product or systeminto the project.

Drawi ngs prepared by or for the contractor to show how nultiple systens and
interdisciplinary work will be coordinat ed.

SD- 03 Product Data
Catal og cuts, illustrations, schedul es, diagrans, performance charts,
instructions and brochures illustrating size, physical appearance and ot her
characteristics of materials or equipnent for sone portion of the work.

Sanpl es of warranty | anguage when the contract requires extended product
warranties.

SD- 04 Sanpl es
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Physi cal exanples of materials, equi pnent or workmanship that illustrate
functional and aesthetic characteristics of a material or product and
establ i sh standards by which the work can be judged.

Col or sanples fromthe manufacturer's standard line (or custom col or
samples if specified) to be used in selecting or approving colors for the
proj ect .

Fi el d sanpl es and nock-ups constructed on the project site establish
standards by whi ch the ensuring work can be judged. |Includes assenblies or
portions of assenblies which are to be incorporated into the project and
those which will be removed at conclusion of the work.

SD-06 Test Reports
Report signed by authorized official of testing |laboratory that a material,
product or systemidentical to the material, product or systemto be
provi ded has been tested in accord with specified requirements. (Testing
must have been within three years of date of contract award for the
project.)

Report which includes findings of a test required to be performed by the
contractor on an actual portion of the work or prototype prepared for the
proj ect before shiprment to job site.

Report which includes finding of a test made at the job site or on sanple
taken fromthe job site, on portion of work during or after installation.

I nvestigation reports
Daily checklists
Fi nal acceptance test and operational test procedure

SD- 07 Certificates
Statements signed by responsible officials of nmanufacturer of product,
systemor material attesting that product, systemor nmaterial neets
specification requirements. Mist be dated after award of project contract
and clearly nane the project.
Docurent required of Contractor, or of a supplier, installer or
subcontractor through Contractor, the purpose of which is to further
quality of orderly progression of a portion of the work by documenting
procedures, acceptability of nmethods or personnel qualifications.
Confined space entry permts.

SD- 08 Manufacturer's Instructions
Preprinted material describing installation of a product, system or
material, including special notices and Material Safety Data sheets
concer ni ng i npedances, hazards and safety precautions.

1.5 SUBM TTAL CLASSI FI CATI ON
Submittals are identified with submttal description (SD) nunbers and are
classified as foll ows:
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1.5.1 CGover nment Approved

Government al approval is required for extensions of design, critical

materi al s, deviations, equipnent whose conpatibility with the entire system
nust be checked, and other itens as designated by the Contracting Oficer.
Wthin the terns of the Contract C ause entitled "Specifications and

Drawi ngs for Construction," they are considered to be "shop draw ngs."

1.5.2 Desi gnat ed Revi ewers

The organi zation designated to performthe review for approval for itens
requi ring Governnent approval (G is identified by acronymin the REVI EMER
colum on the SUBM TTAL REG STER, ENG FORM 4288 or ENG FORM 4288 (RMVB).
Following is a list of the acronyms used and their full description:

AOF = The Resident U S. Arny Corps of Engineers Area Ofice

RED = Real Estate Division, Detroit District, US. Army Corps of
Engi neers

AEN = The Architect/Engi neer firmthat designed the project

ECD = Engi neering and Construction Division, Detroit District, US.

Arrmry Corps of Engineers
1.6 APPROVED SUBM TTALS

The Contracting O ficer's approval of submittals shall not be construed as

a conpl ete check, but will indicate only that the general nethod of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any

error which may exist, as the Contractor under the Contractor Quality
Control (CQC requirenents of this contract is responsible for dinensions,
the design of adequate connections and details, and the satisfactory
construction of all work. After subnmittals have been approved by the
Contracting Oficer, no resubmittal for the purpose of substituting
material s or equipnent will be considered unl ess accomnpani ed by an

expl anation of why a substitution is necessary.

1.7 DI SAPPROVED SUBM TTALS

When a submittal is returned to the Contractor and marked " DI SAPPROVED' or
" APPROVED AS NOTED, REVI SE AND RESUBM T", the Contractor shall nake all
corrections required by the Contracting Oficer and pronptly furnish a
corrected submttal in the formand nunber of copies specified for the
initial submittal. |If the Contractor considers any correction indicated on
the submittals to constitute a change to the contract, a notice in
accordance with the Contract C ause "Changes" shall be given pronptly to
the Contracting Oficer.

1.8 W THHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obt ai ned.

PART 2 PRODUCTS (Not Appl i cabl e)

PART 3 EXECUTI ON3. 1 GENERAL
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The Contractor shall make submittals as required by the specifications.

The Contracting O ficer may request submittals in addition to those
speci fi ed when deened necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on al
submittals shall be the sane as those used in the contract draw ngs.
Submittals shall be made in the required nunber of copies and to the
applicable Area Ofice. FEach submttal shall be conplete and in sufficient
detail to allow ready determ nation of compliance with contract
requirenments. Prior to submttal, all itens shall be checked and stanped
in accordance with ARTICLE titled STAMPS, and approved by the CQC
representative. Each respective transmittal form (ENG FORM 4025) shall be
signed and dated by the CQC representative certifying that the acconpanyi ng
submittal conplies with the contract requirements. Proposed deviations
fromthe contract requirements shall be clearly identified. Submittals
shall include items such as: Contractor's, manufacturer's, or fabricator's
drawi ngs; descriptive literature including (but not limted to) catal og
cuts, diagrans, operating charts or curves; test reports; test cylinders;
sanpl es; &M manual s (including parts list); certifications; warranties;
and ot her such required submittals. Submittals requiring Governnent
approval shall be schedul ed and made prior to the acquisition of the

mat eri al or equi prent covered thereby. Sanples remaining upon conpletion
of the work shall be picked up and di sposed of in accordance with

manuf acturer's Material Safety Data Sheets (MSDS) and in conpliance with
existing laws and regul ati ons.

3.2 SUBM TTAL REG STER (ENG FORM 4288)

In Section 01999, is one set of ENG Form 4288 listing itenms of equipnent
and materials for which submttals are required by the specifications; this
list may not be all inclusive and additional submittals may be required.
The Contractor will also be given the submittal register as a diskette
containing the conputerized ENG Form 4288 and instructions on the use of
the diskette. Columms "d" through "r" have been conpl eted by the
CGovernment; the Contractor shall conplete colums "a" and "s" through "u"
and submt the forns (hard copy plus associated electronic file) to the
Contracting Oficer for approval within 10 cal endar days after receipt of
the Notice to Proceed. The Contractor shall keep this diskette up-to-date
and shall submit it to the Governnent together with the nmonthly paynent
request. The approved submittal register will becone the scheduling
docunent and will be used to control submttals throughout the life of the
contract. The submittal register and the progress schedul es shall be
coor di nat ed.

3.3 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be schedul ed to be coordinated and subnitted
concurrently. Certifications to be submtted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninmumof 10 cal endar days
exclusive of mailing time) shall be allowed and shown on the register for
revi ew and approval. No delay damages or tine extensions will be allowed
for time lost in late subnmittals. An additional 5 cal endar days shall be
al | oned and shown on the register for review and approval of subnmittals for
refrigerati on and HVAC control systens.

3.4 TRANSM TTAL FORM ( ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) encl osed in SECTI ON 01999 shal
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be used for submtting both Governnent approved and information only
submittals in accordance with the instructions on the reverse side of the
form These forns will be furnished to the Contractor, or may be copied
fromthe enclosed form This formshall be properly conpleted by filling
out all the headi ng bl ank spaces and identifying each item subnitted.
Speci al care shall be exercised to ensure proper listing of the

speci fication paragraph and/or sheet nunber of the contract draw ngs
pertinent to the data submtted for each item

3.5 SUBM TTAL PROCEDURE
Submittals shall be nmade as foll ows:
3.5.1 Devi ati ons

For submittals which include proposed deviations requested by the
Contractor, the columm "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any deviati ons and
annotate such deviations on the submittal. The Governnent reserves the
right to rescind inadvertent approval of subnmittals containing unnoted
devi ati ons.

3.6 CONTRCL OF SUBM TTALS

The Contractor shall carefully control its procurenment operations to ensure
that each individual subnmittal is nade on or before the Contractor
schedul ed submittal date shown on the approved "Subnittal Register."

3.7 GOVERNMENT APPROVED SUBM TTALS

Upon conpl etion of review of submttals requiring Governnent approval, the
submittals will be identified as having received approval by being so
stanped and dated. The distribution of approved copies will be as specified
in the Cause titled "SPECH FI CATI ONS AND DRAW NGS FOR CONSTRUCTI ON'.

3.8 | NFORVATI ON ONLY SUBM TTALS

Normal |y submittals for information only will not be returned. Approval of
the Contracting Oficer is not required on information only subnmittals.

3.9 RESERVATI ON OF RI GATS

The Government reserves the right to require the Contractor to resubmit any
itemfound not to conply with the contract. This does not relieve the
Contractor fromthe obligation to furnish material confornming to the plans
and specifications; will not prevent the Contracting Oficer fromrequiring
renoval and replacenent of nonconform ng material incorporated in the work;
and does not relieve the Contractor of the requirenent to furnish sanples
for testing by the Governnment | aboratory or for check testing by the
CGovernment in those instances where the technical specifications so

prescri be.
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3.10 STAVPS

St anps, approximately 2 inches high by 3 inches wide, and simlar to the
followi ng, shall be used by the Contractor on the submttal data to
val i dat e approval

CONTRACTOR

(Fi rm Nane)

Approved

Approved with corrections as noted on submttal data and/or
attached sheets(s).

SI GNATURE

TI TLE:

DATE:

3.11 ACCI DENT PREVENTI ON PLAN

The format of the Contractor's Accident Prevention Plan shall be in
accordance with APPENDI X A, M NI MUM BASI C OQUTLI NE FOR ACCI DENT PREVENTI ON
PLAN of the SAFETY AND HEALTH REQUI REMENTS MANUAL, EM 385 1-1, 3 Sept 1996.
A copy of NCE FORM 129 is included in SECTION 01999 for use in preparing
activity hazard anal ysis docunentati on.

-- End of Section --
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SECTI ON 01420

SQURCES FOR REFERENCE PUBLI CATI ONS

PART 1 GENERAL

0.

1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by document nunber, date and title. The docunent nunber used
inthe citation is the nunber assigned by the standards producing

organi zation, (e.g. ASTM B 564 Nickel Alloy Forgings). However, when the
st andards produci ng organi zati on has not assigned a nunber to a docunent,
an identifying nunber has been assigned for reference purposes.

.2 ORDERI NG | NFORVATI ON

The addresses of the standards publishing organi zati ons whose docunents are
referenced in other sections of these specifications are |isted bel ow, and
if the source of the publications is different fromthe address of the
sponsoring organi zation, that information is also provided. Documents
listed in the specifications with nunbers which were not assigned by the

st andards produci ng organi zation should be ordered fromthe source by title
rat her than by nunber.

ACl | NTERNATI ONAL (ACI)
P. O Box 9094
Farm ngton Hlls, M 48333-9094
Ph: 248-848- 3700
Fax: 248-848-3701
Internet: http://ww.aci-int.org

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

444 N. Capital St., NW Suite 249

Washi ngton, DC 20001

Ph: 202- 624- 5800

Fax: 202-624-5806

Internet: http://ww.aashto.org

AMERI CAN CONCRETE PI PE ASSCCI ATI ON ( ACPA)
222 West Las Colinas Blvd., Suite 641
Irving, TX 75039-5423
Ph: 972-506- 7216 or 800-290-2272
Fax: 972-506-7682
Internet: http://ww.concrete-pipe.org
e-mail: info@oncrete-pipe.org

AMERI CAN VWELDI NG SOCI ETY ( AWS)
550 N.W LeJeune Road
Mam, FL 33126
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Ph: 800- 443-9353 - 305-443-9353
Fax: 305-443- 7559
Internet: http://ww. aws.org

ASPHALT | NSTI TUTE (Al)
Research Park Dr.
P. O Box 14052
Lexi ngton, KY 40512-4052
Ph: 859- 288- 4960
Fax: 859-288-4999
Internet: http://ww.asphaltinstitute.org

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
933 N. Plum Grove Rd.
Schaunburg, IL 60173-4758
Ph: 847-517-1200
Fax: 847-517-1206
Internet: http://ww.crsi.org/

| NTERNATI ONAL CONCRETE REPAI R | NSTI TUTE (I CRI)
3166 S. River Road, Suite 132
Des Planies, |IL 60018
Ph: 847-827-0830
Pax: 847-827-0832
Internet: http://ww.icri.org

UNI - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)
2655 Villa Creek Dr., Suite 155
Dallas, TX 75234
Ph: 214-243- 3902
Fax: 214-243-3907
Internet: http://ww.uni-bell.org
e-mail: info@ni-bell.org

U S. ARMY CORPS OF ENG NEERS (USACE)
Order CRD- C DOCUMENTS from
U S. Arny Engi neer Waterways Experinent Station
ATTN:.  Techni cal Report Distribution Section, Services
Branch, TIC
3909 Halls Ferry Rd.
Vi cksburg, M5 39180-6199
Ph: 601- 634- 2664
Fax: 601-634-2388
Internet: http://ww.wes.arny.nl/SL/MIC/ handbook/ handbook. ht m

Order O her Docunents from
USACE Publ i cati ons Depot
Attn: CEIMSP-D
2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301-394-0081
Fax: 301-394-0084
Internet: http://ww. usace.arny.m|/publications
or http://ww. hnd. usace. arny. m | /techinfo/index. htm
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U. S. DEPARTMENT OF AGRI CULTURE ( USDA)
Order AMS Publications from
AGRI CULTURAL MARKETI NG SERVI CE ( AMB)
Seed Regul atory and Testing Branch
USDA, AMS, LS Div.
Room 209, Bl dg. 306, BARC- East
Beltsville, MD 20705-2325
Ph: 301-504-9430
Fax: 301-504-8098
Internet: http://ww.ans. usda. gov/ | sg/seed. htm
e-mail: jeri.irw n@sda.gov

Order Ot her Publications from

U S. Department of Agriculture

14t h and | ndependence Ave., SW Room 4028-S
Washi ngton, DC 20250

Ph: 202-720- 2791

Fax: 202-720-2166

Internet: http://ww.usda. gov

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
Ceneral Services Administration
1800 F Street, NW
Washi ngt on, DC 20405
PH: 202-501-0705

O der from

General Services Adm nistration

Federal Supply Service Bureau

1941 Jefferson Davis Hi ghway

Arlington, VA 22202

PH  703- 605- 5400

Internet: http://ww.fss.gsa.gov/pub/fed-specs.cfm

U. S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)
700 Pennsylvani a Avenue, N W
Washi ngton, D.C. 20408
Phone: 866-325-7208
Internet: http://ww.archives. gov

Order docurnents from

Superi nt endent of Docunents

U. S. Governnent Printing Ofice
732 North Capitol Street, NW
Washi ngton, DC 20401

Mai | stop: SDE

Ph: 866-512-1800 or 202-512-1800
Fax: 202-512-2250

Internet: http://ww.gpo. gov
E-mail : gpoaccess@po. gov

-- End of Section --
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SECTI ON 01451

CONTRACTOR QUALI TY CONTRCL

PART 1 GENERAL

1.1  SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the

CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals
Quality Control Plan; G ACF

At least ten (10) cal endar days prior to comrencing work submit a Quality
Control Pl an.

Preparatory | nspection Checkli st

Wthin 48 hours after any preparatory phase nmeeting submt the original
preparatory inspection checklist.

Initial Inspection Checklist

Wthin 48 hours after any preparatory phase nmeeting submt the original
preparatory inspection checkli st.

Daily I nspection Reports

Wthin 24 hours followi ng any previous cal endar day subnmt the original
daily inspection report.

CQC System Manager; G ACF

At |least ten (10) cal endar days prior to comrenci ng work submt the
qualification of the CQC nanager.

PART 2 PRCDUCTS (NOT APPLI CABLE)
PART 3 EXECUTI ON
3.1 GENERAL

The Contractor is responsible for quality control and shall establish and
maintain an effective quality control systemin conpliance with O ause
titled "I NSPECTI ON OF CONSTRUCTION." The quality control system shall
consi st of plans, procedures, and organi zati on necessary to produce an end
product which conplies with the contract requirenents. The system shall
cover all construction operations, both on-site and off-site, and shall be
keyed to the proposed construction sequence. The project superintendent
will be held responsible for the quality of work on the job and is subject
to renoval by the Contracting O ficer for non-conpliance with quality
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requi rements specified in the contract. The project superintendent in this
context shall nean the individual with the responsibility for the overal
management of the project including quality and producti on.

3.2 QUALI TY CONTRCL PLAN

3.2.1 Genera
The Contractor shall furnish for review by the Governnent, not |ater than
30 days after receipt of notice to proceed, the Contractor Quality Contro

(CQC) Plan proposed to inplenent the requirenments of Cause titled
"I NSPECTI ON OF CONSTRUCTION." The plan shall identify personnel,

procedures, control, instructions, records, and forns to be used. The
CGovernment will consider an interimplan for the first 30 days of
operation. Construction will be permitted to begin only after acceptance

of the CQC Plan or acceptance of an interimplan applicable to the
particular feature of work to be started. Wrk outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
additional features of work to be started.

3.2.2 Content of the CQC Pl an

The CQC plan shall include, as a mninum the following to cover al
constructi on operations, both on-site and off-site, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organization, including a
chart showing lines of authority and acknow edgnent that the CQC staff
shal | inplenent the three phase control systemfor all aspects of the
work specified. The staff shall include a CQC system manager who shal
report to the project superintendent.

b. The nane, qualifications (in resune format), duties,
responsibilities, and authorities of each person assigned a CQC
functi on.

c. A copy of the letter to the CQC System Manager signed by an

aut horized official of the firmwhich describes the responsibilities
and del egates sufficient authorities to adequately performthe
functions of the CQC System Manager, including authority to stop work
which is not in conpliance with the contract. The CQC System Manager
shall issue letters of direction to all other various quality contro
representatives outlining duties, authorities and responsibilities.
Copi es of these letters shall also be furnished to the Government.

d. Procedures for scheduling, review ng, certifying, and managi ng
submittals, including those of subcontractors, offsite fabricators
suppliers, and purchasing agents. These procedures shall be in
accordance with SECTI ON 01330, "SUBM TTAL PROCEDURES".

e. Control, verification, and acceptance testing procedures for each
specific test to include the test nane, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsible for each test. (Laboratory facilities will be
approved by the Contracting O ficer.)

f. Procedures for tracking preparatory, initial, and followup contro
phases, including docunentation
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3.

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These procedures
wi Il establish verification that identified deficiencies have been
correct ed.

h. Reporting procedures, including proposed reporting formats.

i. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct fromother tasks, has
separate control requirenents, and nay be identified by different
trades or disciplines, or it my be work by the sane trade in a
di fferent environnent. Although each section of the specifications nay
be generally considered as a definable feature of work, there are
frequently nore than one definable features under a particul ar section
This list shall be as agreed upon during the coordi nati on neeting.

2.3 Acceptance of Pl an

Accept ance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on
satisfactory performance during the construction. The Governnent reserves
the right to require the Contractor to nake changes in its CQC plan and
operations including renoval of personnel, as necessary, to obtain the
qual ity specified.

.2.4 Notification of Changes

After acceptance of the CQC plan, the Contractor shall notify the
Contracting Oficer in witing of any proposed change. Proposed changes
are subject to acceptance by the Contracting O ficer.

.3 COORDI NATI ON MEETI NG

| mredi ately after adjournnment of the required Preconstruction Conference,
before start of construction, and prior to acceptance by the Governnent of
the Quality Control Plan, the Contractor shall nmeet with the Contracting
Oficer or Authorized Representative and discuss the Contractor's quality
control system The CQC plan shall be submitted in draft formfor a review
a mnimumof 3 working days prior to the Coordination Meeting. During the
neeting, a mutual understanding of the systemdetails shall be devel oped,
including the forms for recording the CQC operations, control activities,
adnmi ni stration of the systemfor both on-site and off-site work, and the
interrelationship of the Contractor's Managenent and control with the
CGovernment's Quality Assurance. Mnutes of the nmeeting will be prepared by
the Government and are to be signed by both the Contractor and the
Contracting O ficer or the Contracting Oficer's Representative. The

m nutes shall be separate fromthe Preconstruction Conference m nutes and
shal | becone a part of the contract file. There may be occasi ons when
subsequent conferences will be called by either party to reconfirm nmutua
under st andi ngs and/or address deficiencies in the CQC system or procedures
which may require corrective action by the Contractor.

. 3.1 Finalize CQC Pl an

I mredi ately follow ng the Preconstructi on Conference, the Contractor shal
finalize the CQC plan, taking into account conments made at the conference,
and shall formally submit the CQC plan for acceptance. The Contractor
shall allow up to 10 cal endar days for review and acceptance of the
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finalized submttal
3.4 QUALI TY CONTROL ORGANI ZATI ON
3.4.1 Cener a

The requirenents for the CQC organi zation are a CQC System Manager and
sufficient nunmber of additional qualified personnel to ensure contract
compliance. The Contractor shall provide a CQC organi zati on which shall be
at the site at all times during progress of the work and with conpl ete
authority to take any action necessary to ensure conpliance with the
contract. Al CQC staff nmenbers shall be subject to acceptance by the
Contracting Oficer.

3.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within
the on site work organi zati on who shall be responsible for overal
managenment of CQC and have the authority to act in all CQC matters for the
Contractor. This CQC System Manager shall be a construction person with a
m ni mum of 3 years in related work. This CQC system manager shall be on
site at all tines during construction and shall be enpl oyed by the prine
Contractor The CQC System Manager shall be assigned as System Manager but
nmay have duties as project superintendent in addition to quality control.
An alternate for the CQC System Manager shall be identified in the plan to
serve in the event of the System Manager's absence. The requirenents for
the alternate shall be the sane as for the designated CQC System Manager.

3.4.3 Addi ti onal Requirenents

In addition to the above experience and education requirenments the CQC
Syst em Manager shall have conpleted the course titled "Construction Qality
Management For Contractors". This course is periodically offered at one or
nore of the Area Ofices within the District.

3.4.4 Organi zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tines
that the work related to the applicable skill is ongoing. Wen it is
necessary to nake changes to the CQC staff, the Contractor shall revise the
CQC Plan to reflect the changes and subnmit the changes to the Contracting
O ficer for acceptance.

3.5 SUBM TTALS

Submittals shall be as specified in SECTION 01330,titled "SUBM TTAL
PROCEDURES". The CQC organi zation shall be responsible for certifying that
all submttals are in conpliance with the contract requirenents.

3.6 CONTROL

Contractor Quality Control is the nmeans by which the Contractor ensures
that the construction, to include that of subcontractors, conplies with the
requirenents of the contract. The controls shall be adequate to cover al
construction operations and will be keyed to the proposed construction
sequence. The controls shall include at |east three phases of control to
be conducted by the CQC system manager for all definable features of work,
as foll ows:
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3.

3.

6.

1

Prepar at ory Phase

Thi s phase shall be performed prior to begi nning work on each definable
feature of work, after all required plans/docunents/ mterials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:

6.

2

a. A review of each paragraph of applicable specifications.
b. A review of the contract draw ngs.

c. A check to assure that all materials and/or equipnent have been
tested, subnmitted, and approved.

d. Review of provisions have been made to provide required contro
i nspection and testing.

e. Exanmination of the work area to assure that all required
prelimnary work has been conpleted and is in conpliance with the
contract.

f. A physical examnation of required materials, equipnment, and sanple
work to assure that they are on hand, conformto approved shop draw ngs
or submitted data, and are properly stored

g. A review of the appropriate activity hazard anal ysis to assure
safety requirenents are net.

h. Discussion of procedures for controlling quality of the work
i ncluding repetitive deficiencies. Docunent construction tol erances
and wor kmanshi p standards for that feature of work.

i. A check to ensure that the portion of the plan for the work to be
perfornmed has been accepted by the Contracting Oficer

j. Discussion of the initial control phase.

k. The Governnent shall be notified at |east 24 hours in advance of
begi nning any of the required action of the preparatory control phase.
Thi s phase shall include a neeting conducted by the CQC system nmanager
and attended by the superintendent, other CQC personnel (as
applicable), and the forenan responsible for the definable feature.
The results of the preparatory phase actions shall be docunented by a
conpl eted Preparatory Inspection Checklist and by separate m nutes
prepared by the CQC system manager and attached to the daily QC report.
The Contractor shall instruct applicable workers as to the acceptable
| evel of worknanship required in order to neet contract specifications.

Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of
work. The follow ng shall be acconplished:

a. A check of prelinmnary work to ensure that it is in conpliance with
contract requirements. Review mnutes of the preparatory neeting.

b. Verify adequacy of controls to ensure full contract conpliance.
Verify required control inspection and testing.
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3.

c. Establish level of workmanship and verify that it neets mininum
accept abl e wor kmanshi p standards. Conpare with required sanpl e panels
as appropriate.

d. Resolve all differences.

e. Check safety to include conpliance with and upgradi ng of the safety
pl an and activity hazard anal ysis. Review the activity analysis with
each worker.

f. The Governnent shall be notified at |east 24 hours in advance of
beginning the initial phase. A conpleted initial inspection checkli st
of this phase shall be prepared by the CQC system nmanager and attached
to the daily QC report. Exact location of initial phase shall be

i ndicated for future reference and comparison with foll ow up phases.

g. The initial phase should be repeated for each new crew to work
on-site, or any tinme acceptable specified quality standards are not
bei ng net.

6.3 Fol | ow- up Phase

Daily checks shall be perforned to assure continuing conpliance with
contract requirenents until conpletion of the particular feature of work.
The checks shall be nade a matter of record in the CQC docunentation. Fina
foll owup checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor concea

non- conf orm ng wor K.

.6.4 | mpl enent ati on of Governnent Resident Management System (RVS)

The Contractor shall utilize the Government-furni shed CQC Managenent

Report. (Copy enclosed in SECTION 01999). GOher Contractor desired
reporting forns may be used in addition to this form The Contractor shal
use a governnent-furni shed RVS CQC conputer nodul e for nmanagi ng the quality
control for this project. On the Governnent-furnished I nput Forns in
SECTI ON 01999 for use with the RM5, the Contractor shall provide the
followi ng information:

(1) Prine Contractor staffing

(2) letter codes which the Contractor wi shes to use in addition to
those supplied with the programlibraries. Alist of current
exi sting codes is provided in SECTI ON 01999.

(3) subcontractor infornmation showi ng trade, nane, address, and
i nsurance expiration dates

(4) Definable features of work froma Governnent provided
dictionary (may be expanded by the Contractor, as approved).

(5) Pay activity and activity information, including nmininmand
maxi mum durations for each activity on a separate listing. The
sumof all activity values shall equal the contract amount and,
all Bid Items and Additives shall be separately identified, in
accordance with the BI DDI NG SCHEDULE. Bid Items may include
multiple activities, but activities nay only be assigned to one
such Bid Item Al of the data listed in this Subpart 6 shall be
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3.

provided and the RM5 CQC nodul e shall be conpleted to the
satisfaction of the Contracting Officer prior to any contract
paynments (except paynents for bonds, insurance and/or nobilization
as approved by the Contracting Oficer) and shall be updated as
required.

(6) Required Quality Control tests (as applicable) tied to

i ndi vidual activities. The QC Reports/QC Requirenents function of
the RM5 QC Mbdule will be used to neet the requirenents for
tracking of verification and acceptance testing specified in the
paragraph titled "Content of the CQC Pl an"

(7) Submittal information relating to specification section, bid
i tem nunber, description, activity nunber, review period and
expect ed procurenment period

(8) User schooling information (as applicable).

The above itens shall be incorporated into the required subnittal for the
Contractor's Quality Control Plan required in the paragraph titled "QUALITY
CONTROL PLAN' of this Section.

a. During the course of the contract, the Contractor will receive
various Quality Assurance coments fromthe Governnent that will
reflect corrections needed to Contractor activities or reflect

out standing or future itens needing the attention of the Contractor.
The Contractor shall acknow edge recei pt of these comments by specific
nunber reference on its Daily CQC Report, and will also reflect on his
Daily CQC Report when these itens are specifically conpleted or
corrected to permt Governnent verification. The contractor will use
t he QC COMMENTS function of the RMS QC Module to neet the requirenments
for tracking construction deficiencies as specified in paragraph
titled, "Content of the CQC Pl an".

b. The Contractor's schedul e system shall include, as specified and
separate activities, all Preparatory Phase Meetings (inspections); al
&M Manual s (as applicable) and all Test Plans of Electrical and
Mechani cal Equi prent or Systens that require validation testing or
instructions to Contracting Oficer Representatives (as applicable).

6.5 Addi tional Preparatory and Initial Phases

Addi tional preparatory and initial phases may be conducted on the sane
definabl e features of work as determ ned by the Governnent if the quality
of on-going work is unacceptable; or if there are changes in the applicable
QC staff or in the on-site production supervision or work crew, or if work
on a definable feature is resuned after a substantial period of inactivity,
or if other problens devel op.

T COVPLETI ON | NSPECTI ON

. 7.1 Punch-Qut | nspection

At the completion of all work the CQC system nmanager shall conduct an

i nspection of the work and develop a "punch list" of items which do not
conformto the approved plans and specifications. Such a list of
deficiencies shall be included in the CQC docunentation, as required by
par agr aph " DOCUMENTATI ON' bel ow, and shall include the estimted date by
which the deficiencies will be corrected. The CQC system nanager or staff
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shal | nmake a second inspection to ascertain that all deficiencies have been
corrected. Once this is acconplished, the Contractor shall notify the
CGovernment that the facility is ready for the Government Pre-Fina

| nspection.

3.7.2 Pre-Final Inspection

The Government will performthis inspection to verify that the facility is
compl ete and ready to be occupied, A Government Pre-Final Punch List may
be devel oped as a result of this inspection. The Contractor's CQC System
Manager shall ensure that all itenms on this |ist have been corrected before
notifying the Governnent so that a Final inspection with the custoner can
be scheduled. Any itens noted on the Pre-Final inspection shall be
corrected in a tinely manner. These inspections and any deficiency
corrections required by this paragraph shall be acconplished within the
time slated for conpletion of the entire work or any particul ar increnent
thereof if the project is divided into increnments by separate conpl etion
dat es.

3.7.3 Fi nal Acceptance | nspection

The Contractor's Quality Control I|nspection personnel, plus the
superintendent or other prinmary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at this inspection.

Addi tional Governnent personnel including, but not limted to, those from
Base/ Post Civil Facility Engi neer user groups, and major commands may al so
be in attendance. The final acceptance inspection will be formally
schedul ed by the Contracting O ficer based upon results of the Pre-Fina
inspection. Notice shall be given to the Contracting O ficer at |east 14
days prior to the final acceptance inspection and shall include the
Contractor's assurance that all specific itenms previously identified to the
Contractor as being unacceptable, along with all remaining work performed
under the contract, will be conplete and acceptable by the date schedul ed
for the final acceptance inspection. Failure of the Contractor to have all
contract work acceptable conplete for this inspection will be cause for the
Contracting Officer to bill the Contractor for the Governnent's additiona

i nspection cost in accordance with the contract clause titled "Inspection
of Construction".

3.8 DOCUMENTATI ON

The Contractor shall maintain Daily |Inspection Reports of quality contro
operations, activities, and tests perforned, including the work of
subcontractors. These records shall be on an acceptable form and shal

i nclude factual evidence that required quality control activities and/or
tests have been perfornmed, including but not limted to the foll ow ng:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equiprment with hours worked, idle, or down for
repair.

c. Wrk perforned today, giving |ocation, description, and by whom

For dredging projects, the report shall always include the character
and types of materials renoved. Whenever there is a significant change
in the mterials, the location of such change shall be included in the
reports.

d. Control activities performed with results and references to
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speci fications/plan requirenents. The control phase should be
identified (Preparatory, Initial, Followup). List deficiencies noted
along with corrective action.

e. Quantity of materials received at the site, with statement as to
acceptability, storage, and reference to specifications/draw ngs
requirenents.

f. ldentify submttals reviewed, with contract reference, by whom and
action taken.

g. Of-site surveillance activities, including actions taken.

h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. List instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.

These records shall indicate a description of trades working on the

proj ect; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statenent that the worknmanship
complies with the contract. The original and one copy of these records in
report formshall be furnished to the Governnent daily within 24 hours
after the date(s)covered by the report, except that reports need not be
submitted for days on which no work is perforned. Al cal endar days shal
be accounted for throughout the life of the contract. The first report
following a period of no work shall be for that day and all the no-work
days since the last reported work day. Reports shall be sequentially
nunbered for this project, signed and dated by the CQC system nmanager. The
report fromthe CQC system nmanager shall include copies of reports prepared
by all subordinate quality control personnel

3.9 SAMPLE FORMVS

Sanple fornms for the CQC Management Report, Preparatory Inspection
Checklist, Initial Inspection Checklist, and other required reports and
pl ans are encl osed in SECTION 01999. The Contractor shall tailor the
checklists to include all reporting and quality control requirenents
specific to this project.

3.10 NOTI FI CATI ON OF NONCOWPLI ANCE

The Contracting Oficer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall, after
recei pt of such notice, imediately take corrective action. Such notice,
when delivered to the Contractor at the site of the work, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting Oficer may issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the tine |ost due to such stop orders shall be nmade
the subject of claimfor extension of time or for excess costs or damages
by the Contractor or subcontractor.

-- End of Section --

SECTI ON 01451 Page 10



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

SECTI ON TABLE OF CONTENTS
DI VISI ON 01 - GENERAL REQUI REMENTS
SECTI ON 01999

LI STI NG OF ENCLOSED DOCUMENTS, EXHI BI TS AND OTHER ATTACHEMENT

PART 1 GENERAL
1.1 ENCL OSURES

PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON ( NOT APPLI CABLE)

-- End of Section Table of Contents --

SECTI ON 01999 Page 1



Cty o

PART 1
1.1

Thi s

speci fications.

f Wakefield Conbi ned Sewer Separation Project Phase 1

SECTI ON 01999

LI STI NG OF ENCLOSED DOCUMENTS, EXHI BI TS AND OTHER ATTACHEMENT

GENERAL

ENCLOSURES

Section contains docunments referenced in other Sections of the
They are consolidated in this Section for the convenience

VKFDPHS1

of the Contractor and the CGovernnent. The Contractor may reproduce the

enclosed forns for its use or obtain a supply of the forns fromthe

Contracting O ficer.

TI TLE

CONSTRUCTI ON QUALI TY MANAGEMENT REPORT - NCE FORM 63,
6 MAY 77. (2 Sides)

PREPARATORY | NSPECTI ON CHECKLI ST (3 Sl DES)
I NI TI AL | NSPECTI ON CHECKLI ST (2 SI DES)

ACCI DENT PREVENTI ON PROGRAM ACTI VI TY HAZARD ANALYSI S-
NCE FORM 129, 6 JUNE 1986.

RESI DENT MANAGEMENT SYSTEM FORMS ( SAMPLES)

A. CURRENT ACTI VI TY SUMVARY ( SVPL)

B. INITIAL | NSPECTI ON WORKSHEET

C. PREPARATORY | NSPECTI ON WORKSHEET

D. CONTRACTOR QUALI TY CONTROL REPORT (QCR)

E. TRANSM TTAL SHEET (4025-R)

RVS CORRESPONDENCE CODES

SUBM TTAL REG STER - ENG FORM 4288, MAY 91
TRANSM TTAL OF SHOP DRAW NGS, EQUI PVMENT DATA,
MATERI AL SAMPLES, OR MANUFACTURER S CERTI FI CATI ONS
OF COMPLI ANCE ENG FORM 4025, MAY 91 (2 SI DES)
STADARD MDOT MANHOLE DETAI LS

SO L BORI NGS

GENERAL DECI SI ON NO. M 030095
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City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

PART 2 PRODUCTS (NOT APPLI CABLE)
PART 3 EXECUTI ON  (NOT APPLI CABLE)

-- End of Section --

SECTI ON 01999 Page 2



CONSTRUCTION QUALITY CONTROL MANAGEMENT

DATE REPORT

CONTRACTOR CONTRACT NO.

PROJECT NAME LOCATION

WEATHER TYPE TEMP. MAX MIN RAINFALL GAGE READING
EMPLOYEES: SUPV. SKILLED LABORERS LENGTH OF SHIFT HR

WORK RESPONSIBILITY: NAME (PRIME OR SUBCONTRACTOR) AND AREA OF RESPONSIBILITY .
A.

B.

C.

D.

E.

WORK PERFORMED TODAY': (LOCATION, DESCRIPTION, QUANTITY AND RESPONSIBILITY BY LETTER REFERENCE
( Relate to Items on the Progress Chart or CPM)

INSPECTION: (DESCRIPTION OF INSPECTION AND LOCATION. INCLUDE OFF-SITE, MATERIALS AND
EQUIPMENT INSPECTION.)
A. PREPARATORY PHASE:

B. INITIAL PHASE:

C. CONTINUOUS PHASE:

RESULTS OF INSPECTION: (INCLUDE FINDINGS, DEFICIENCIES OBSERVED & CORRECTIVE ACTION)

NCE FORM 63 EDITION OF 22 JUNE 76 ISOBSOLETE
6 MAY 77

SECTION 01999 Page



RESULTS OF SURVEILLANCE CONTINUED:

TEST PERFORMED: TYPE, LOCATION, RESULTSINCLUDING FAILURES & REMEDIAL ACTION,
(ATTACH COPY OF TEST REPORT OR NOTATION WHEN IT WILL BE FURNISHED.)

WORK ITEMS BEHIND SCHEDULE: REASON, EFFECT ON PROGRESS SCHEDULE AND ACTION TAKEN.

JOB SAFETY: (REPORT CONDITIONS, DEFICIENCIES, CORRECTIVE ACTION & RESULTS.)

REMARKS: LIST ATTACHMENT AND OTHER MANAGEMENT ACTIONS TAKEN TO ASSURE QUALITY
CONSTRUCTION

IF INSPECTION & RESULTS ARE NOT LISTED THEN IT ISASSUMED THAT QUALITY CONTROL ISNOT BEING
IMPLEMENTED.

THE ABOVE REPORT IS COMPLETE AND CORRECT AND ALL MATERIALS & SUPPLIES INCORPORATED IN THE
WORK ARE IN COMPLIANCE WITH THE TERMS OF THE CONTRACT EXCEPT ASNOTED:

CONTRACTOR’'S APPROVED REPRESENTATIVE SIGNATURE

SECTION 01999 Page



ACCIDENT PREVENTION PROGRAM
ACTIVITY HAZARD ANALYSIS

Page of
1. Contract No. 2. Project 3. Facility
4, Date 5. Location 6. Estimated Start Date
7 ltem 8 Phase of Wark 9 Safety Hazard 10 Precautionary Action Taken

11. Contractor (Signature & Date)

12. Report discussed with contractor/ superintendent on

13. Contracting Officer (Signature & Date)

CEATINN N1000 Danao




US Army Corps
of Engineers

Current Activity Summary

Project Name: Repair of North & South Piers, Baloney Harbor, Ml

Contract Number: DACW35-02-G-####

08 Jul 2002

Location Name

Activity Actiyity QUANTITY UNIT AMOUNT
Number Description PRICE
CLIN 0001 North and South Pier Repairs 1 $3,437,787.18 / LS $3,437,787.18
1001 Bonds $49,136.00
1002A Prepare & Mobilize Equipment $94,864.00
1002B Prepare Site $72,500.00
1002C Office Trailers & Utilities $22,500.00
1003A Demobilize Equipment $5,000.00
1003B Site Restoration $2,500.00
1003C As-Built Drawings $2,500.00
1004A Furnish SSP $750,000.00
1004B Furnish Special Piles $50,000.00
1004C Furnish SSP Pile Shoes $30,000.00
1004D Fabricate Template $6,000.00
1004E Excavate Driving Line $100,000.00
1004F Set & Drive SSP $500,000.00
1004G Backfill Driving Line $50,000.00
1004l South Driving Line Obstruction Removal $117,787.18
1005A Furnish Misc. Steel $193,000.00
1005B Furnish Tie-Rods $20,000.00
1005C Furnish Plate Washers $15,000.00
1005D Furnish Fastners $12,000.00
1005E Place Misc. Steel $280,000.00
1006A Demo Concrete & Remove (Rubblemound) $100,000.00
1006B Excavate Existing Cribs (Rubblemound Area) $185,000.00
1006C Disposal of Demo Materials (Rubblemound Area) $25,000.00
1007A Furnish H-Pile Materials $22,800.00
1007B Install H-Piles $27,200.00
1008A Furnish Rebar $135,000.00
1008B Place Concrete (2000 CY @ $250.00/CY) $500,000.00
1009A Furnish Handrails $60,000.00
1009B Place Handrails $7,000.00
1009C Paint Handrails $3,000.00 |
$3,437,787.18
CLIN 0002 Fill Stone: 0 $0.00 / NA $0.00
No Activities Assigned to this Bid Item.
CLIN 0002AA  First 18,000 tons 18,000 $22.50/ TN $405,000.00
2001 Furnish & Place Fill Stone - 1st 18,000 Tons $405,000.00 |
$405,000.00
CLIN 0002AB  Over 10,000 tons 2,000 $22.50/ TN $45,000.00
2101 Furnish & Place Fill Stone - Over 18,000 Tons $45,000.00 |
$45,000.00
CLIN 0003 Underlayer Stone: 0 $0.00 / NA $0.00
No Activities Assigned to this Bid Item.
CLIN 0003AA  First 4,500 Tons 4,500 $31.50 / TN $141,750.00
3001 Furnish & Place Underlayer Stone - 1st 4,500 Tons $141,750.00 |
$141,750.00
CLIN 0003AB  Over 4,500 tons 450 $31.50/ TN $14,175.00
3101 Furnish & Place Underlayer Stone - Over 4,500 Tons $14,175.00 |
$14,175.00
CLIN 0004 Scour Stone: 0 $0.00 / NA $0.00
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US Army Corps
of Engineers

Current Activity Summary

08 Jul 2002

Project Name: Repair of North & South Piers, Baloney Harbor, M1

Contract Number: DACW35-02-C-###Ht

Location Name

Activity Actiyity QUANTITY UNIT AMOUNT
Number Description PRICE
CLIN 0004 Scour Stone: (Continued) 0 $0.00 / NA $0.00
No Activities Assigned to this Bid Item.
CLIN O004AA  First 3,500 tons 3,500 $27.50 / TN $96,250.00
4001 Furnish & Place Scour Stone - 1st 3,500 Tons $96,250.00 |
$96,250.00
CLIN 0004AB  Over 3,500 tons 600 $27.50 / TN $16,500.00
4101 Furnish & Place Scour Stone - Over 3,500 Tons $16,500.00 |
$16,500.00
CLIN 0005 Bedding Stone: 0 $0.00 / NA $0.00
No Activities Assigned to this Bid Item.
CLIN 0005AA  First 3,000 tons 3,000 $28.00 / TN $84,000.00
5001 Furnish & Place Bedding Stone - 1st 3,000 Tons $84,000.00 |
$84,000.00
CLIN 0005AB  Over 3,000 tons 600 $28.00 / TN $16,800.00
5101 Furnish & Place Bedding Stone - Over 3,000 Tons $16,800.00 |
$16,800.00
CLIN 0006 Armor Stone: 0 $0.00 / NA $0.00
No Activities Assigned to this Bid Item.
CLIN 0006AA  First 6,000 tons 6,000 $34.00/ TN $204,000.00
6001 Furnish & Place Armor Stone - 1st 6,000 Tons $204,000.00 |
$204,000.00
CLIN 0006AB  Over 6,000 tons 825 $34.00/ TN $28,050.00
6101 Furnish & Place Armor Stone - Over 6,000 Tons $28,050.00 |
$28,050.00
Sum of CLINs $4,489,312.18
Sum of Activities $4,489,312.18 |
Difference $0.00

Page 2 of 2



North & South Pier Repair, Baloney Harbor, M| 02 Aug 2002

DACW35-02-C -###
Grand Haven Area Office

INITIAL INSPECTION WORKSHEET

DEFINABLE FEATURE OF WORK : Site Cast Concrete

A. ACTIVITIES INCLUDED UNDER Site Cast Concrete -

ABC Company, Inc

1008A Furnish Rebar $135,000.00
1008B Place Concrete (2000 CY @ $250.00/CY) $500,000.00
$635,000.00

B. QUALITY CONTROL REQUIREMENTS -

SUBMITTALS REQUIRED -
00700 1 SF 1413 for Subcontracts Not submitted

03250 1 Expansion Joint Materials A Approved
03307 1 Batching and Mixing Equipment F Receipt
03307 2 Conveying and Placement Equipment F Receipt
03307 3 Reinforcing Steel (Mat Steel, Bar Steel A Approved
03307 4 Concrete Mixture Proportions; A Approved
03307 5 Cementitious Material A Approved
03307 6 Aggregates A Approved
03307 7 Manufacturer's Literature A Approved
03307 8 Batching & Mixing Equipment - Redi-Mix F Receipt
03307 9 Conveying & Placing Equipment - Redi-Mix F Receipt
03307 10 Concrete Mix Proportions - Redi-Mix A Approved
03307 11 Cementitious Material - Redi-Mix A Approved
03307 12 Aggregates - Redi Mix A Approved
03307 13 Manufacturer's Data; AEA - Redi-Mix A Approved
03307 14 Manufacturer's Data; WRA - Redi-Mix A Approved
05500 2 Welders F Receipt
05552 4 Mill Certs - Ladder Grab Rails A Approved
QC TESTS -

CT # 00001 Obtain 1 Cylinder for strength testing at 7 days and 2 Cylinders for 28 days. Minimum of  Not Performed

one set per day or 1 set per every 150 CY placed. (ASTM C-94)
Required strength at 7 Days = 2,800 p.s.i.; 28 Days = 4,000 p.s.i.

CT # 00002 Check Batch slips for water/cement ratio not to execeed 0.40 by weight Not Performed

CT # 00003 Check Slump at both mixer and discharge ends: Not Performed
Pumped = 3" - 7" at discharge
Maximum of 5" at Mixer if no admixture used
Maximum of 7" at mixer if admixture is used
2 checks per shift is minimum required

CT # 00004 2 Air Content tests required per shift. Check approved mix design for maximum and Not Performed
minimum values acceptable.

C. QA/QC PUNCH LIST ITEMS -

Page 1 of 2



North & South Pier Repair, Baloney Harbor, M1

DACW35-02-C -###
Grand Haven Area Office

INITIAL INSPECTION WORKSHEET

02 Aug 2002

DEFINABLE FEATURE OF WORK : Site Cast Concrete

C. QA/QC PUNCH LIST ITEMS - Cont.
INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT

D. LABOR RATES -

LABOR BASIC FRINGE PLUS
CLASSIFICATIONS RATE BENEFITS %

TOTAL
WAGE/HR

E. INSPECTION CHECKS -

Check rebar for proper bar sizes, per approved shop drawings.
Check for 3" clearance of rebar from form sides and top surface.
Check for proper use of concrete vibrators

Check for correct finish elevations.

grwbdE

are aware of approved finishing method and degree of brooming.

Ensure embedded items are not displaced during placement and finishing of the concrete.

IN COMPLIANCE
Yes/ No/ NA

Concrete finish shall meet approval of on-site Government Representative. Make sure all finshers

2RO NO®

F.JOB SITE SAFETY -

All employees working over water are required to wear workvests (PFDs)

All employees are to wear hard hats.

Concrete Pump must be shut down prior to cleaning.

Review Activity Hazard Analysis for Concrete Work prior to performing this work.

IN COMPLIANCE
Yes/ No/ NA

ONo~wNhE

G. QA Evaluation Notes -

DISCUSSED
Yes/ No/ NA

AW PE
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North & South Pier Repair, Baloney Harbor, M1 12 Jul 2002

DACW 35-02-C -##
Grand Haven Area Office

PREPARATORY INSPECTION WORKSHEET

DEFINABLE FEATURE OF WORK : Site Cast Concrete

A. ACTIVITIES INCLUDED UNDER Site Cast Concrete -

ABC Company, Inc.

1008A Furnish Rebar $135,000.00
1008B Place Concrete (2000 CY @ $250.00/CY) $500,000.00
$635,000.00

B. QUALITY CONTROL REQUIREMENTS -

SUBMITTALS REQUIRED -
00700 1 SF 1413 for Subcontracts Not submitted

03250 1 Expansion Joint Materials A Approved
03307 1 Batching and Mixing Equipment F Receipt
03307 2 Conveying and Placement Equipment F Receipt
03307 3 Reinforcing Steel (Mat Steel, Bar Steel A Approved
03307 4 Concrete Mixture Proportions; A Approved
03307 5 Cementitious Material A Approved
03307 6 Aggregates A Approved
03307 7 Manufacturer's Literature A Approved
03307 8 Batching & Mixing Equipment - Redi-Mix F Receipt
03307 9 Conveying & Placing Equipment - Redi-Mix F Receipt
03307 10 Concrete Mix Proportions - Redi-Mix A Approved
03307 11 Cementitious Material - Redi-Mix A Approved
03307 12 Aggregates - Redi Mix A Approved
03307 13 Manufacturer's Data; AEA - Redi-Mix A Approved
03307 14 Manufacturer's Data; WRA - Redi-Mix A Approved
05500 2 Welders F Receipt
05552 4 Mill Certs - Ladder Grab Rails A Approved
C. QA/QC PUNCH LIST ITEMS -
INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT
D. LABOR RATES -
LABOR BASIC FRINGE PLUS TOTAL
CLASSIFICATIONS RATE BENEFITS % WAGE/HR

Page 1 of 2




North & South Pier Repair, Baloney Harbor, Ml

DACW35-02-C -#t#
Grand Haven Area Office

PREPARATORY INSPECTION WORKSHEET

12 Jul 2002

DEFINABLE FEATURE OF WORK : Site Cast Concrete

E. REVIEW CONTRACT DRAWINGS AND SPECIFICATIONS -

DRAWING / SPEC. NO

COMMENTS / CONFLICTS

pODOPE

F. REPETITIVE DEFICIENCIES FOUND ON PREVIOUS PROJECTS -

e N

G. INSPECTION CHECKS -

SN S

H. JOB SITE SAFETY -

SN S

l. QUALITY ASSURANCE EVALUATION NOTES -

pODPE

DISCUSSED
Yes/ No/ NA

DISCUSSED
Yes/ No/ NA

IN COMPLIANCE
Yes/ No/ NA

IN COMPLIANCE
Yes/ No/ NA

DISCUSSED
Yes/ No/ NA

Page 2 of 2




REPORT NUMBER
CONTRACTORS QUALITY CONTROL REPORT (QCR) 92 Page 1 of 2
DAILY LOG OF CONSTRUCTION - CIVIL DATE
22 Jun 2001 - Friday
PROJECT CONTRACT NUMBER
North & South Pier Repair, Baloney Harbor, M1 DACW35-02-C-###  NA
CONTRACTOR WEATHER

Weather Caused No Delay

ABC Company, Inc. 555 Imagination Road, Fantasy, M| 49494 . . )
Temperature Min 80 °F, Max 63 °F; 0.01 IN Precipitation; 10 MPH Wind

QC NARRATIVES

Activities in Progress:
Set and drove 24 sheets of SSP

Installing Miscellaneous Steel Waler sections c/s 4+00W to 4+50W
123 Tons of Fill stone placed between existing structure and req'd SSP wall from c/s 6+25 W to 6+75W.

Safety Inspection / Safety Meetings:
Weekly Safety Meeting held today - Use of PPE - Hrad hats & Work Vests

PREP/INITIAL DATES (Preparatory and initial dates held and advance notice)

A preparatory inspection was held today for the following feature:
Miscellaneous Steel & Handrail

An initial inspection was held today for the following feature:
Miscellaneous Steel & Handrail

ACTIVITY START/FINISH
The following activity was started today:
Activity No Description

2001 Furnish & Place Fill Stone - 1st 18,000 Tons

No activities were finished today

QC REQUIREMENTS
The following 4 QC requirements were completed today:

Requirement No  Type Description Results
CT-00001 QC Testing Check Plumbness of piles during driving Completed
CT-00002 QC Testing Check horizontal placement of piling (Check for Pile-Walk) Completed
CT-00003 QC Testing Check vibratory hammer driving rate for SSP - 12"/minute is the minimum rate. If  Completed
exceeded, switch to Impact hammer.
CT-00004 QC Testing Video Tape Interlocks of piling after driving SSP Completed
QA/QC PUNCH LIST (Describe QC Punch List items issued, Report QC and QA Punch List items corrected)
The following QC Punch List item was issued today:
ltem No Location Description
QC-00001 4+25W Cut-off sheets to finish grade from 4+00W to 4+50W

No Punch List items were corrected today

CONTRACTORS ON SITE (Report first and/or last day contractors were on site)

No contractors had their first or last day on site today

LABOR HOURS

The following labor hours were Reported today: Number of Hours
Employer Labor Classification Employees Worked
IRONWORKER 3.0 10.0

PILE DRIVING SETTER 2.0 10.0




REPORT NUMBER
CONTRACTORS QUALITY CONTROL REPORT (QCR) 92 Page 2 of 2

DAILY LOG OF CONSTRUCTION - CIVIL DATE
22 Jun 2001 - Friday

CONTRACT NUMBER

PROJECT ) !
North & South Pier Repair, Baloney Harbor, M|
° . ® 4 DACW35-02-C-#it

ABC Company, Inc. PILE DRIVER OPERATOR 1.0 10.0
Total hours worked to date: 30.0 Total 6.0 30.0
EQUIPMENT HOURS

The following equipment hours were Reported today: Standby Operating
Equipment ID Description Hours Hours

00000002 Vibratory Hammer 0.0 10.0

00000003 Arc Welder 0.0 8.0

00000004 Crane - 100' Boom 0.0 10.0

Total 0.0 28.0

Total operating hours to date: 28.0

ACCIDENT REPORTING  (Describe accidents)
No accidents reported today

CONTRACTOR CERTIFICATION  On behalf of the contractor, | certify that this Report is complete and correct and all equipment and
material used and work performed during this Reporting period are in compliance with the contract
plans and specifications, to the best of my knowledge, except as noted above.

QC REPRESENTATIVE'S SIGNATURE DATE SUPERINTENDENT'S INITIALS DATE




TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR

DATE

TRANSMITTAL NO.

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 06/06/2002 02486-37.2
(Read instructions on the reverse side prior to initiating this form)
SECTION | - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor)
TO: Grand Haven Area Office CONTRACT NO. CHECK ONE:

307 South Harbor Street
P. O. Box 629
Grand Haven, Ml 49417

FROM:  ABC Company, Inc
555 Imagination Park Road

Fantasy, M| 49494

DACW35-02-C-H#### NA

[] THIS IS A NEW TRANSMITTAL

[X] THIS IS A RESUBMITTAL OF
TRANSMITTAI02486-37.1

SPECIFICATION SEC. NO. (Cover only one section with each

PROJECT TITLE AND LOCATION

CHECK ONE: THIS TRANSMITTAL IS

transmittal) 02486 FOR FlIo[] GOV'T. APPROVAL
ITEM DESCRIPTION OF ITEM SUBMITTED MFG OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR
NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE
DRAWING OR COPIES SPEC CRATING USE CODE Instruction USE
BROCHURE NO. : No. 6) CODE
(See instruction no. 8) PARA.NO. [ SHEET NO.
a c. d. e. f. g. h. i
12 Production Test Results DATA 3 [3.234 F
REMARKS | certify that the above submitted items have been reviewed

stated.

in detail and are correct and in the strict conformance with the
contract drawings and specifications except as otherwise

NAME AND SIGNATURE OF CONTRACTOR

SECTION Il - APPROVAL ACTION

ENCLOSURES RETURNED (List by item No.)

NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY

DATE

ENG FORM 4025-R, MAR 95

(ER 415-1-10)

EDITION OF SEP 93 IS OBSOLETE.

SHEET10F1

(Proponent: CEMP-CE)



RMS CORRESPONDENCE CODE

CODE DESCRIPTION

AIE ARCHITECT/ENGINEER

ASB AS-BUILT INFORMATION

C COE LETTER TO CONTRACTOR

EPA U.S. ENVIRONMENTAL PROTECTION AGENCY
FAX FACSIMILE TRANSMISSION

FIA FREEDOM OF INFORMATION REQUEST

H CONTRACTOR LETTER - FROM HOME OFFICE
LOC LOCAL GOVERNMENT UNIT

LRE DETROIT DISTRICT CORPS OF ENGINEERS
MDN MICHIGAN DEPARTMENT OF NATURAL RESOURCES
MEM COE IN-HOUSE MEMORANDUM

MFR MEMORANDUM FOR RECORDS

MSC MISCELLANEOUS CORRESPONDENCE

MTN MINUTES OF MEETINGS

NTP NOTICE TO PROCEED

PNM PRICE NEGOTIATION MEMORANDUM

POC POINTS OF CONTACT LIST

QAR QUALITY ASSURANCE REPORT

QCR QUALITY CONTROL REPORT

RF CONTRACTOR REQUEST FOR INFORMATION
RFP COE REQUEST FOR PROPOSAL TO CONTRACTOR
S CONTRACTORLETTER - FROM SITE OFFICE
SEG SNELL ENVIRONMENTAL GROUP

SuUB SUBCONTRACTOR LETTER

TEL TELEPHONE CONVERSATION RECORDS

VM VOICE-MAIL

SECTION 01999 Page



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
City of Wakefield Combined Sewer Separation Project Phase 1

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T ™ s P I A T T
I I P A F o/ I I
\V2 T E R | E o) DATE FWD o) MAILED
| T C A C N TO APPR N TO
T A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y IAPPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER |FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | ACTION | CONTR |REVIEWER|REVIEWER| E | ACTION AUTH REMARKS
(@) | (b) (c) (d) (e) (f) (9) (h) (i) () (k) 0} (m) (n) (0) (p) (a) (r)
01100 |SD-01 Preconstruction Submittals
Accident Prevention Plan 1.71
Payrolls and Basic Records 1.7.2
Progress Chart 1.7.3 G AOF

Non-listed, Non-Commercially 2.1.1 G ECD
Active Stone or Material Source

Survey Note Format 1.4.8.2 |G AOF
Video Cassettes 3.1 G
SD-07 Certificates
As-Built Technician's 2.2
Qualifications
As-built Drawings 2.2 G AOF
Survey Information 1.4.8.2

01101 |SD-01 Preconstruction Submittals
Additional Property Agreements  |1.2.2 G RED
01130 |SD-01 Preconstruction Submittals

Environmental Protection Plan G AOF
01451 |SD-01 Preconstruction Submittals

Quality Control Plan 3.2 G AOF

Preparatory Inspection Checklist ]3.6.1

Initial Inspection Checklist 3.6.2

Daily Inspection Reports 3.8

CQC System Manager 3.4.2 G AOF

CQC System Manager 3.4.2 G AOF
02220a|SD-03 Product Data

Work Plan G AOF

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 1 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
City of Wakefield Combined Sewer Separation Project Phase 1
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T ™ s P I A T T
I I P A F o/ I I
\V2 T E R | E o) DATE FWD o) MAILED
I T (o} A (o} N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y, IAPPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER |FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REVIEWER|REVIEWER| E | ACTION AUTH REMARKS
(@) | (b) (c) (d) (e) (f) (9) (h) (i) () (k) 0} (m) (n) (0) (p) (a) (r)
02230a|SD-01 Preconstruction Submittals
Construction Equipment G AOF
Work Plan G AOF
Check Survey Reports
FIO
Utility Verification G AOF
SD-03 Product Data
Materials Other Than Salable G AOF
Timber
02302 |SD-06 Test Reports
material tests 1.8.6 G G
material tests 1.8.6 G G
Pipe bedding 2.1.7 G AOF
Topsoil tests 1.8.4 G AOF
Test for moisture-density relation |1.8.3 G AOF
Density and moisture tests 1.8.5 G AOF
SD-07 Certificates
Shoring and sheeting plan 1.8.1 G AOF
Dewatering plan 1.8.2 G AOF
02531 |SD-02 Shop Drawings
Precast concrete manhole; G,
AOF.
Frames, covers, and gratings; G,
AOF.
SD-03 Product Data
Pipeline materials 2.1

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 2 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
City of Wakefield Combined Sewer Separation Project Phase 1
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T ™ s P I A T T
I I P A F o/ I I
vi|T E R I E o DATE FWD o MAILED
| T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y, IAPPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER |FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REVIEWER|REVIEWER| g | ACTION | AUTH REMARKS
(@) | (b) (c) (d) (e) (f) (9) (h) (i) () (k) 0} (m) (n) (0) (p) (a) (r)
02531 |SD-07 Certificates
Portland Cement G AOF
Joints G AOF
02630a|SD-03 Product Data
Placing Pipe 3.3 G AOF
SD-04 Samples
Pipe for Culverts and Storm 2.1 G AOF
Drains
SD-07 Certificates
Resin Certification 1.4 G AOF
Pipeline Testing 1.4 G AOF
Hydrostatic Test on Watertight 1.4 G AOF
Joints
Determination of Density 1.4 G AOF
Frame and Cover for Gratings 1.4 G AOF
02721a|SD-03 Product Data
Equipment G AOF
Waybills and Delivery Tickets G AOF
SD-06 Test Reports
Sampling and Testing G AOF
02722a|SD-03 Product Data
Plant, Equipment, and Tools G AOF
Waybills and Delivery Tickets G AOF
SD-06 Test Reports
Sampling and testing G AOF
Field Density Tests G AOF

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 3 OF 8 PAGES



CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
City of Wakefield Combined Sewer Separation Project Phase 1
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T ™ s P I A T T
I I P A F o/ I I
vi|T E R I E o DATE FWD o MAILED
T c A c N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y, IAPPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER |FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REVIEWER|REVIEWER| E | ACTION AUTH REMARKS
(@) | (b) (c) (d) (e) (f) (9) (h) (i) () (k) 0} (m) (n) (0) (p) (a) (r)
02731a|SD-03 Product Data
Equipment G AOF
SD-06 Test Reports
Sampling and Testing G AOF
Density Tests 3.1 G AOF
02741a|SD-03 Product Data
Mix Design 2.3 G AOF
Contractor Quality Control 3.8 G
AOF
Material Acceptance and Percent G
Payment
SD-04 Samples
Asphalt Cement Binder 2.2 G AOF
Aggregates 2.1 G AOF
SD-06 Test Reports
Aggregates 2.1 G AOF
QC Monitoring 3.8.2.10 |G AOF
SD-07 Certificates
Asphalt Cement Binder 2.2 G AOF
Testing Laboratory 34 G AOF
02748A|SD-03 Product Data
Waybills and Delivery Tickets
SD-06 Test Reports
Sampling and Testing 3.7
02761 |SD-03 Product Data
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
City of Wakefield Combined Sewer Separation Project Phase 1

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
(e}
\%
T cC T
R L
A A O
A N S R A A
C S S C C
T M S P I A T T
| | P A F | |
\Y T E R | E fo) DATE FWD 0 MAILED
| T Cc A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
Y L S R T E (o] C
E DESCRIPTION A RV IAPPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |[DATERCD| o DATE |DATE RCD
N N c P o W NEEDED | NEEDED | p OF FROM |TO OTHER |FROM OTH| p OF FRM APPR
fo) fo) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (b) (c) (d) (e) ® (9 (h) 0] ) (k) 0] (m) (n) (0) (9] (@) (r

02761 Reflective media for roads and
streets; G, AOF.
Paints for roads and streets; G,
AOQF.
waterborne Marking Material
Thermoplastic compounds
Raised Pavement Markers
SD-06 Test Reports
Reflective media for roads and
streets; G, AOF.
Paints for roads and streets; G,
AOQF.
Waterborne Marking Material
Thermoplastic compounds
Raised Pavement Markers
SD-07 Certificates
Reflective media for roads and
streets; G, AOF.
Paints for roads and streets; G,
AOQF.
Thermoplastic compounds
Construction equipment list; G,
AOQF.
SD-08 Manufacturer’s Instructions
Paints for roads and streets; G,
AOF.
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
City of Wakefield Combined Sewer Separation Project Phase 1

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
(e}
\%
T cC T
R L
A A O
A N S R A A
C S S C C
T M S P I A T T
| | P A F | |
\Y T E R | E fo) DATE FWD 0 MAILED
| T Cc A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
Y L S R T E (o] C
E DESCRIPTION A RV IAPPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |[DATERCD| o DATE |DATE RCD
N N c P o W NEEDED | NEEDED | p OF FROM |TO OTHER |FROM OTH| p OF FRM APPR
fo) fo) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (b) (c) (d) (e) ® (9 (h) 0] ) (k) 0] (m) (n) (0) (9] (@) (r

02761 Thermoplastic compounds

02770a|SD-03 Product Data
Concrete G AOF

SD-06 Test Reports

Field Quality Control G AOF
02921a|SD-03 Product Data

Equipment G AOF
Surface Erosion Control Material G AOF
Chemical Treatment Material G AOF
Delivery G AOF
Finished Grade and Topsoil G AOF
Topsoil G AOF
Quantity Check G AOF
Seed Establishment Period G AOF
Maintenance Record G AOF
Application of Pesticide G AOF
SD-04 Samples

Delivered Topsoil G AOF
Soil Amendments G AOF
Mulch G AOF
SD-06 Test Reports

Equipment Calibration G AOF
Soil Test G AOF
SD-07 Certificates

Seed G AOF
Topsoil G AOF
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
City of Wakefield Combined Sewer Separation Project Phase 1
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T ™ s P I A T T
I I P A F o/ I I
vi|T E R I E o DATE FWD o MAILED
| T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y, IAPPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER |FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REVIEWER|REVIEWER| g | ACTION | AUTH REMARKS
(@) | (b) (c) (d) (e) (f) (9) (h) (i) () (k) 0} (m) (n) (0) (p) (a) (r)
02921a] pH Adjuster G AOF
Fertilizer G AOF
Organic Material G AOF
Soil Conditioner G AOF
Mulch G AOF
Asphalt Adhesive G AOF
Pesticide G AOF
02980a|SD-03 Product Data
Patching System G AOF
SD-06 Test Reports
Patching System G AOF
03150a|SD-03 Product Data
Preformed Expansion Joint Filler G
AOF
Sealant G
SD-07 Certificates
Preformed Expansion Joint Filler G
AOF
Sealant G
03200a|SD-02 Shop Drawings
Reinforcement G AOF
SD-03 Product Data
Welding G AOF
SD-07 Certificates
Reinforcing Steel G AOF
03307a|SD-03 Product Data
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
City of Wakefield Combined Sewer Separation Project Phase 1
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T ™ s P I A T T
I I P A F o/ I I
vi|T E R I E o DATE FWD o MAILED
I T (o} A (o} N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y, IAPPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER |FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REVIEWER|REVIEWER| g | ACTION | AUTH REMARKS
(@) | (b) (c) (d) (e) (f) (9) (h) (i) () (k) 0} (m) (n) (0) (p) (a) (r)
03307a] Air-Entraining Admixture G AOF
Accelerating Admixture G AOF
Water-Reducing or Retarding G AOF
Admixture
Curing Materials G AOF
Reinforcing Steel G AOF
Batching and Mixing Equipment G AOF
Conveying and Placing Concrete G AOF
Formwork G AOF
SD-06 Test Reports
Aggregates 2.1.2 G AOF
Concrete Mixture Proportions G AOF
SD-07 Certificates
Cementitious Materials 2.1.1 G AOF
Aggregates 2.1.2 G AOF
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* TTRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR
MANUFACTURER'S CERTIFICATES OF COMPLIANCE

(Read instructions on the reversa side priar to iniliating this form)

DATE

TAAMSMITTAL MO,

SECTION | - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS

[ This section il be evtiared by the contracior)

10: FROM; CONTRACT NG, CHECK ONE:
] THIS IS A NEW TRANSMITTAL
] THis IS A RESUBMITTAL OF
TRANSMITTAL
SPECIFICATION SEC. NO. {Caver only one saclion with &ach POQJECT TITLE AND LOCATIOM
pranamueal) 3
1TEM DESCRIPTION OF ITEM SURMITTED MFG OR CONER. NO. CONTRACT REFERENCE FOR VARIATION| FOR
NO. (Type site, model pumberatc. | CAT., CURVE oF DOCUMENT CONTRACTOR|  (See CE
DRAWING Ot COPIES WING USE CODE rniyundion USE
BROCHUIE NO. SPEC, DRA Na g
[Sse instruction o, ) PARA.NO. | SHEET NO. CODE
» b c. d e f [ . 1
REMARKS | corlify that the shove submitted Hems have been reviswsd
in detail snd are corest and in strict conlomants with tha
contract deawings and specificaions oxtept as other wise staied.
NAME AND SIGNATURE OF CONTRACTOR
- SECTION Il - APPROVAL ACTION
ENCLOSURES REYURNED {List by llem No.} NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY DATE
'ENG FORM 4025, May 91 {EN415-1-10) E£DITION OF AUG 89 IS ONSOLETE, SHEET e (Proponent: CEMP-CE)




INSTRUCTIONS

1.  Soclion | will ba initinted by tho Conlractor in the required numbor of copies.

Each transmitial shall be numbared conseculvely in the space provided for “Transmittal No.*. This number, in addition 10 the contract sumber, will lorm a serial
number for idontitying each submibal, For new submitials or resubrmittals mark the appropnate box: on resubmitials, inserd transmihial number of 1ast submisson as wolt

as tho now submittal number.
3. Tha "llom No.” will be the sama *ltlem No." as indicated on ENG FORM 4288 for aach ontry on this form.

4. Sulsminala roquiring oxpaditions Bandhng will e subimillod on a soparala form,

5. Separate transmittal form will ba vsod for submittals under separale sections af the spocifications.
6. A check shall be placed in the =Variation® column when a submittal is nol in accordance with the plans and specifications--alsc, a writlon stalement 1o that etfect shall
ba included in tho space provided for “Remarks®. z

7. Form is self-trransmittal, letier of iransmihal is nol required.

When a sample of matorial or Manudacturer's Certificala of Compliance is transmrtied. sndicate "Sample” or "Cerlilicale” in column ¢, Section I

U.S. Arnry Corps ol Enginsars approving autherity wilt aséign aclion codes as indicatod balow in space provided in Section |, column i 1o each llem submitted. In
addition they will ensure encloswes are indicated and atlachod to the lorm prior to return fo Ihe contractor. The Contracior will assign action codas as indicated below

in Section 1, column g, 10 each item submshad.

THE FOLLOWING ACTION CODES ANE GIVEN TO ITEMS SUBMITTED
E -- Disapproved (See atlached)
F -+ Recoipt acknowiadped

FX - Recept acknowledped, does not comply
a5 noted with conlract reqguirements

- Approved as submined
8 - Approved, excepl as noled on drawings,

- Approved, except as noted on drawings.
Reler 10 atlached sheot resubmission roquired.,

D - Wil be rstumed by saparate corraspondance. G - Other (Spacffy}

'10._ Approval of items does not ralieve the contracior from complying with all the requiraments of the coniract plans and specilications.

Reverse of ENG Form 4025

1.8, Goverrerent Prinfing Office: 1001 — £23- 208240000
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THE 10F PORTICH OF 4' 0" DIAMEIER W LWEGER HELKST
FEINFOACED MITS Bl BE ECCEWIREC 1w [EGGA.

FREUILM JOLNTS ME AECLIERED D L SAMITHEY WANHLES,
SEE LT CESIMATION [-933.

TAMMLAR WATERIM. [RASS 111 SHALL BEL WSED [N
BACAF LI W ML ETRUCTURES THat FaLL wilaIN
THE 111 |WLUEWE LIS FAOM THE EDGE OF FLYEMEWT
A ACx OF .

1 SIRIP OF S0 3'-0" WIOE SHALL BE PLAED ARCUHD THE
IDP OF EMCH STRUCTARE LYW DUTSIDE THE SUAFRCEQ
PORTI (3 OF THE WIGHRLY,

STEFS FOSF CRLINARE STRUCTLRES SHALE BE OF &N AMWOHED
DECHGH AHO WADE FAOU CAST [RM. ALimiwM, OF PASTID
COMIED STEER.  PuUMGS Swun € A MIHIMM O 107 N
CLEAR LEMCIN, DERIGWED TO PREVIRT IWE FOT FAIM
3 JPFING FF THE EMD. THL MlHInlla WOAITOMTA, FIRL
(0 LOME SHALL BE 40O LBS. THE UINIAN WERTICH
LQuD Sun B oG LB

THE BELL SHAL BE REWOVED FOR THE FiRST LEALIH OF
WILE] FPIPE FARE(T|MG THROILH THE NALL F TeE
WARHILE.

PRECKS] DOMCAERE SECTIONS . SUMPS. WD FLAD TDF SLANG
Sl BE BUILD MCOFDNMG PO LT (-1 B
MICOMIHG 10 GERAILS SPECIFAER W THIS PLiN,  MRELAST
FEINFCRCED COMCAETE FLAT TOP SLAA SWALL BE WARRED 1D
SHIE LOCMIIN OF REINFORCEWEN],  TWE WWLLS F THE
PMECKST WRITS mr HRD & SLICHT LamEd TO AW
FOR MDA REWNAL.  PRECAST {MCREFE 1" =0 DILAK TER
CRAIMAGE STAKTIRES SHAL HAME A WIRjdud 37 WAL
THICRMESS NIIH & B" WINIMM HEWRING SUFFICE [H
1.  SEE PRECAS! AISEA RING FOR 2°-0° DIAMLIER
SIRLCTLRE

PAPLS EHTERIMG DR LEavInG PRECAST STRUCTURES SHRLL

NOT WAYE A INSIGE  DLAMETER

GREAIER THEM 3* -0

LESS THWW THE INSIQL DIMETER (F To STRUCTLFE.
EACEPT THAT PIPES ENTERIHG O LEAVIMG }'-° INYIDE
DIMETER STRICTAURES oY HAME PIFLS MITH & 17"

LMSIGE DlaMEJER ¢ LESS,

THE MR COF FIPE CPEWINGS [H A AISER ShaML BE

OETERGIMED Br THE DESICHER.

SPACING  BETMEENM

DRENINGS S BE &7 MINIMM,  OFEMINCS HAY BE
COMSTRUCTED  BY  [USTIMG: REMIWING  THE  GAEEN
COWCAETL, OR BY ORILLING THE CPEMINGS Im OLRED

COMCRE T

WMEH A SENER TAW 15 CALLED FOM M THE MLMHS. IT

SHILL B PLACED [N THE QUTLET

SEWER LIHE DF CATCH

Bniiis 1l COMSIAUCTED  ACOORGHME 10 STwMOaAD P

A-19-SERIES, EER AW

EML BE Palg FOR

SIPARAIELY AT THE COWTRACT LMIT PRILE. EACH.

PRECASE COWCREPE  FDOVIHGS OR BASES SHRL B
FIIWFRCED KITH w4 EARS IPMED A7 v'=)" BOTH
WS DR MIIW IO LLYERS OF  MELDED WIAL FABRIC [F
EQUIvALEWT [Rfss SECTIOMAL Wa LAID AT RFifHI
AGLES oD wIREe TOCETHER.  FEIW DACEMERT Sru L B
MAD [N TOF OF FOOIIWC WD Sy BE MaRRED
STEEL AEIWFDRCEUENT wit BE CMIITED tH DaST-[N-P WL

CDWCRETE FDOTINGS,

PRELAST COMCRETE  FOOITNCS SHALL BE SUWPPGRTED Ar A

COMPICTED B CHAMLAA SUBGMSE -

THE WEN MO wALL THIZENESS FOR M 1°-0%. 4'g"
5'40", WP E"-1" DAAIMAGE STRUCTIMES USIHG SOWDRETE
BLIKR. BAICE. O CHST-IN-PLMCE  COMRETE ALl BE
A5 TRECIFIED [w IvP Cal mapL EECTICWS.

THE COMACAL SECTICH OF mamOLES CR CATOM BRSIHE
COMSTRUCTED OF BLOCK Dk BAICK JHaL BE SHADLOED
FITH GLOTELFILE FABAIC TO A4 W[N[MM CEFTH [F
5'-00" R THALIDM THE FROST DOME. ENOUGH EEOTELNILE

WATERIAL SHILL BE LEFT (M THE

TOF (17 DR WORE | TO

AL OVER THE TP OF THD CONE,

PREFORMED HICH DENTITY PILYSTTREME FILLER FIECES

WY LGED 10 Dol Fuov
WAL PRY DED
[OmCRETE (WA,
CHARHEL FLOW 15
AONTONN SECT M

15 WOT L]

IN THI
THEY HRYE W1 LEAST
T UEE OF THIE WATERIML PR
FCSTRICIED TO mann(ni$ mERE THE
TO FREEZ |G, EHE

AOTTM OF

WSE [F THIS WMTERIAL WIST BE APPIONED BY MHE

N [ MEER:.

DRAINAGE STRUCTURES
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/.ﬂ-DIISTINl GRKIND

¥
NERNRHET -

= SJITALE WATERIAL
EXCATAIED FAGM
LR IMENCH
COTHER TrAN BT
WHSTABLE (LAt

NATERIAL
ks 1l

]

SMECIFIED
O PLang

SE¥ER NOT UNDER ROADRED

ROTE: FOA “r" ZEE KOTES

wosErry A

AMWE OF {RE
EAr51IHE GROLAD EDGE OF SHOULDER —"'l

A

AN R

i FUYELENT i
Ve TSUBBJ-SE 185 SPECIFIED O PLHS!'T

= ’ SUNGRAOE ,/

e

T SUITABLE WATER 1AL £ECavaTED
1 FROW SERER TRENCH
(DTHER THAM WCT UWSTRALE Coati

| ———— GRAMLAR WATERIA
CLAES || ——

SCMER AT SPECIF|ED
DM LA

<
<

SEWER UNDER ROADBED OR
WITHIN [INFLUENCE OF ROADEED

i FAYERENT

"Tsa.mss LAS SPECIF [EL OM n_.msuT

e

2

_

Yuint

RTRTR
i

&\
%‘ SIBAADE

F——— GRAMLL AR WAIEA|AL

¥ARInBLE

Fal I[P

IMIERCIN

SEWER WITH UNDERDRAIN

CLASS 11
—— — GEIEKT|LE-aRNsBED TEMR A5
LWDCAORAIN AL IED

PavEEAT |
" SUBASE 145 SPECIFIED Dn rmsnT

T

——— GRNHLILAR RATERIAL
CL&SS |1

-

. Y ——— GOTEAR (L -WAPPED
F— CRAMULAR WTERIAL = = "
tuags D iE UERORA I
Sl wrwEn Mt BPECIFIED
g N P s
WOTE: UKCERGAAIN [T BE PALD WATEL AMOERDMAIH TD BE FAID
FOR SLFARATELY. FOR SEPRARTELT,

UNDER ROADBED | S3EWER WITH UNDERDRAIN UNDER ROADBED

(FLM SHALLON SEMERS)

C D
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ENGIMEER = RO DES[N EmIREAY OF HIGHAAY TECHYKCAL SEFMICES STRNOMRD FAY FOA
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REFLACE EURFASE WCCORDING TO
/ SPECIFICATEONG A PLAME
A
| { [ ERISTING s act \
]

i — BACKF ILL ACCOR | HG o A,
T T SEeIFICAT I
: TYPICAL TREWCH iftTIm—'—h-m..
Hrirr EXFSTIME CATCH BAS|H DRAIN, 5 2 Ly
= L . SENER D OTHER LNDERGROUAD NN
T - UTILITT ChOSSING NER :
————rr ===, DPEK CUT LOASTRLT IiW — S PR . 4| MALTE
' ; cL PN W
. g Ll T
X a W >
e GRAMULAR MATER | AL R W :
s CLags Llan
= e L BACKF ILL WITH A DRF WI¥ OF B BN — I T
Ll S5 o€ Bt o cesar AR o on A T o S )
5 ERAMLL AR WATER L ELISE 1] aoLe e e a e e e s
:; A o ——— WEW UTILI T _
i — GAMILAR HTERM" .
r - fLass i SECTION & - A
HOIE  MINIMBS CLEARMMCE BETWEEM UTILITIES SHAL BE 1'-D"
AMLESS DTHERRISE DIRECTED Y THE EHGIMEER.,
TYPICAL DETAIL AT CROESING UNDER EXISTING UTILITIES
PaThMT FOR THIS IREMCH DETRIL NILL BE [HCLUCED WITH THE ADRACENT TREMIH DETAILS E
LIJITS OF PAYERENT AERCWAL
DB =0 WM |l |
BWle. [F CUAE OR
/,_.a-—EHSTWEm EN[STIHG GROLAD EDGE OF !HII.I..DEH—"'I l!_"-I}' i 1
WIN. uiN.
TR AN G A L
| PAVEUERT |
& SUBBASE
e 1 145 SAECH IED DM ALWES
. J
i SUBSRME -

SULIMAE WATERIAL
EACAVAIED FAOM

SEWER TREHCH
COTHER THAN m(T Pl SEMER TRENCH
KNSTABLL £lA%| COTHER THAM WET UWSIRALE CLAYI

| ————— GRWANLAR WATERI K
fags ||1—————

) GRANULAR WATERIRL
. CLASE [11h

—— GRann, A lT'] I
: RATERTML ; ERIERNE

CLASS 1114

" WATER MAIH WATER WAIH ——————— 17

n" k'S

WOTE:  WHEN WATER WaAIW 1% PLACKD IH PHDPOGED ROADHED MAEA, [T
SHALL BE BWCEFILLED WINH SELECTED EXCAYATION WATERLAL
AMYE FUTINE SUBCAAOE T EXP5TIHG GRUONMO LIME.

WATEE MAINS WATER MAINS UNDER ROADBED
NOT UNDER ROADBELD F OR WITHIN INFLUENCE {F ROADBED C
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EXISTIHG GRLM
BOFIGW F SUBBASE REQUIRED EHCASEMENT
S1ZE FOR RESPECTIVE
LSS B e o FIPE E[ZES
£11 A TEA ENCASEMENT 5120
IF FIPE Al TREMCH m|DfH
BMEFILL REOUIREMENTS ARE SIMILAR TO - — —
REGULAR WLIER WAIN TRENCH SECTIDMNG - I
T v
H [
- 5 ="
36° 5'=5"
PATER W [H ———— RE|NERLED 12 0"
LOHCRETE TS Tt
ERCASENENT e T
g Y
85" - g 4"
LF [

WD STURSED B —
L =)[ ¢
AEINFORCEMENT SHiLL BE 5 SPECIFIED CN PLaNs,

WATER MAINES IN REINFORCED CONCRETE EMCASEMENT H

mOTEL

BECOUNG UMDER THE LITILITY SHALL BE &5 JPECIFJED AWD THE UWCDACUT WATCHIAL
REFLACED WITW GRAMLLAR WATERIAL LR35 |1]h. BACKFILL [#G  SMael BE
ACCORO MG O THE CLMAEHT STRHARD SPECIFICATION,

BACKFILL PR UTILITY THEMCHCS ABONE GRAW AR WATERTAL {1455 111s SHALL HE
PLACED &5 FOLLON::

Chy  CRAMILAR WATERIM . OF THE (. 455 SPECIFIEL DM GETAILS, SHAL HE
LSED TO EACKFILL TRENCHES DHDER THE ROMOBEL &0 SHM L GE
COMPRETED TH WOU LESS FHAH 95% OF TS Wt INgM [HIT BE|GHT,

1BF  GRAMCW AR MATEARAL. OF THE CLASE SPECIFIED (N DEFAILS. SHML BE
ISER TQ BAMAFILL UTILITY TREMCHES OUTSACE  THE @JADBED EUT
WITHIM THE 141 Z0ME OF IMFLUEMEE SOMM. T FILL W40 BE USED
WS BMMFILL UHOER SIOEWMLKS, SURFACED ARELS. AMD WiSCELLAWEDLS
ETFI‘FT*LII*E:L W COWPACTIO TO MOT LELE THAM ¥4 OF |75 e
L] L1

IC) WEM ACCEPTAMLE. WATEAIAL EXCRVATED FROW THD uTIL[17 THERCHE:
SHALL BC USED T BACWF |LL UTILITY TREMCMES (MTSIOE TWE LIS
OF THE b21 ZOME OF IMFLIEMCE AnD SHALL BE COMPALTED 30 WOT LESS
THIN HTR OF OF ITS MAKIMDW WHIT mEIGHT.

CAANLL WA WATER AL CLASY |, J1. Ni&. (R [10h &Y BE USED WHERE GROML MR
WATERIA CLASS 111 15 SPECIFIED M THE PLANS,

SUFFICIENT TREWCH FIOFH SHALL BE PROVIDED TO -'J.LI:II FREE EARING SPALE AN
TO PERWIT COMPACTING FHE BACKF [LL AROUMD 1HE FIFE,

THE FOLLONIHG ARE UIHINOW TREMCM wi0TWS:

1.0.
PIFE 5IZE LESS THAN 7] 1T i1} 1
I'ANCHES | 8

TREWEH NIDTH 1.0 1.6 1 40 | Sl | 60
LFEET)

|0

FIPE SITE Fl Fl 4

C RS | 1 L] § | oW 17
e

TREHCH WITH | o0 B | 8.5 [1;a] 1S )18
AFEETH

1.0,
PIFE S17E E S I T T
[ IHCHES ) | 1o
e
TRENCH WIDTH | 1125 120 | 1.5 | 100 | 10,5 | 14,0
(FEET|

ESTIMATEL PAVEWENT AEMOVAL WIOTH 15 TOBE  TRENIH KIBIH °R° BLLS 1°-0°
MM SI0E OF THE 1REMCH L&' 07 NINIWND.
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. MATE) ]
THICKEM FLAKGE | [" LTYP 1 T CURG 0% W0 FRAME  IrITH THAEE o
AT [ORMERS 0 Tl GRUTANITED WAMCHIME BOLTS.
L LTIR. ADUVST FOR HE|GHT AFTER FDRAS FOR P .
et TR CLRR KRE IN PLACE. \ =
1TTR. 1
FLAN YIEW OF FRAME
ey _ PAYEMENT EDLE FOR LB & CUNIER DEFAILS C3. C4, FI. & F4
W 1y I . 67 . PANEMEWT EDSE FOR CURB L GUTTER DETAILS C5. Cbo F5. 4 Fi
17 "
A
apepepuiioiare o I :
by ot 3
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L
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SIDE ELEVATION OF FRAME
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ure:

WILWIGAN OEZARTHENT GF TRANSPORTA TGN

i
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SECTION B - H
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SIDE VIEW

HOMES:

THE CASTIMGE SHALL NEET THE AREOUIREWENTS OF THE CLRREHT STAMDAAD
SPECLFICATION FOR Gwy — [ACW CRSTIRCE  ALSMTD W LOS9, AHD SHALL
HAYE & WIHIBLW STREMGTH A% PACHICED FOR CLASS WOy 30 CRAT - |80
ThIT[NGE.

WL CLRETINGS 3MMLL B CLEAHED BY CLAAENT APPROMEO BLASTIMG
METHOEA,

THE SEACIMG FACE OF THE GRATE AMD THE SENT FOR THE SauE [N THE
FRAME SHALL BE CHRIMEY OF MACHINED S0 THAT THE CRATE WILL HAYE BN
EYEN BEARIMG (W ITS SEAT T PREVEWT ROCKING DA TILTIHG,

THE CASTINGS SHALL BE FREE OF POURING FALLTL. BLON HOLES. CRALKS
MWD OTHER IMPERFECTI(MS.  THEY SHALL BE 5SO0UWDn  TRUE T FRM adlr
THICWHESS. CLEAM WH0 HERTLY FIMISHED. AW SHALL BE COATED RITH
COM Tkt PITCH YARMISH,

THE CJRE BOC Wl FRAME SHAL L BE SHIPPED ASSEMAEL,

THES DOWER 15 DESDGMED TO FIT O AMT |MLET. CALCH Ba%IH 04 OH
WN? ECISTING SIWILAA STRUCTURE WHCH 50 DE51GHATED 4 THE PLANS.

MICHIGAN DEPARTMENT OF TRAMEFORTATION
FLAEAL OF HEBHNAT TOCHARCAL SEAVCES STAWISAD FIAN FOR

COVER K
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DETAILE €3, C4, C5, C5, F3, F4 F5. & FB

SHEET
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= GANP S|DEWALN HEFE., |F BECESSARI.
10 STAY WITHIN THE CES[REBLE SLOPE

h= T

247 [EEP ereCTin
JEMECTABLE
HOLLED CLRE 06 TECTABL E LLlL

WAEM [Mfi [SEE MOTES)
(SEE MOTES |

SIDEWALK RAMP TYPFE 1 SIDEWALK RaMF TYPE 2

ROLLED CLAB

= L
i_. .3 . 4 A
' — —-— 24" DEEF
BETECTAGLE
AAING 1 THE.
SECTION
THROUGH CURB CUT SIDEWALK RAMP TYPE 4
CTYPICAL ALL RAMP TPPES) {TH) RANPS ARE SHOWN)
PAVE MENT CURB A GUTTEA RAWP SI0EMALE,

1" EXPRNE DM JOTHT Fasf SLOPE 3" PER FOOT
//P 11" PER FOOT aawk|bimdi

1

e

|

RE | LRCEWEHT A5 IN
ADJACENT CLAE 4 GUTTER

SECTION A-A

ITYFICAL ALL RAWF DETAILS]
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LEGEND
— 1.
IMHICATES PaY LIW 1S OF
SIDEMALKE RAPS TYPE 1.
2 WhD A
L MATERI AL
- PREFEARED LOCKT [0 OF
DRAINACE [MLET {T¥R 3 PESICENT AL
- ALTERMATE LOCATIM OF
ORsINGGE INET 1 TTP, b —
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= S
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= | mek . - [
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TO MEET R FossleLE | [PFE I RAWITTPE | RauP THPE 4 Ral#
SLOPE [ IYPE | RanP
- TYFE 1 RAPS &
4 !
A h . =
: 3 3y i1
£ ¢ g
WY BE USED OMLT WERE TRAFFLC YOLLME - =
I5 L0 ANQ WERE OTHER FERTLAES WaME THP|CA, RAP TREATWENTS TYPIGAL AT TREATMENTS
OETAIL & |WPRRETICN, SIGMALIZED INTEREECTIONS TRIFFIC COTACL OM BOTH STHEETS
4 T ES1 v PR F) ol 71 I
OF HASE !
'"! ;
I-L-l il = sewl 1
'1_—'. . F F - -
a e UE ™
04" f TS |
i asea |
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MOTES:

DETAILS SPECIFIED OM THES PLAN APRLY TO AL CONWSTRUCTION DR
RECOMGTRLCTION OF STREETS. CULRES. OF SIDEWALKS BY ML PUBLIC
RCENCIES dHO 8F ALL  PAIVATE  DRESNCIATIONS <OMSTRUC IHG
FACILTTIES FO4 PURL IC LEE,

SIDEWALK R4WPS ME TO BE  LOCATED 45 SPECIF|EQ OM THE PLANS OF
A5 BIRECTED BY TME EHGIMEER.

RANPS SHALL BE PROVIOED AT ALL COAMERS OF A [NTEREECTIDM
WERE THERE 15 EXISTIMG OF PROPOSED SIDCWALK  wHD  CUSE.
RAMFS SHMLL ALSD BE PROYIDED AT WALK LOCATIONS | MLO-BLOCK
IW THE ¥ICINITIES (OF MOSPLTALS: MEHLM CEMTERS. AWD |MAGE
WTHLETIC FRCILETIES,

SURFACE TEKTURE OF THE RAWF SHL AE THAT OBTATMED BY & COMRSE
BRDOMING, TRANSHERSE TD THE SLOPE OF AP,

SIQEWALK SHALL BE AANPED WHERE THE QRIVEWAY CLRE 15 EXTERDED
ACACES THE WALE,

CIAE  SHALL SE TAKEM TQ A5RIRE & UMIFORW GRADE (M THE Aaw?,
FREE OF SAGS WD SHORT CRADE  CHANGES. WHERE COWDITIDNS
FERMIT. |T |5 DESIRABLE THAT FHE SLOPE OF THE AANP BE |W OWLT
OE DIRECTIOM, PARALLEL T THE DIRECTION OF TRAYEL.

RAM WIOTH SHALL BE [WEREWSED. [F MECESSARY, T ACCOMMOOATE
SIDEMAE  SHDW REWOWA,  EQULPWEMT  MORMLLY  LISED Bt THE
MMICIPAL]TY.

JF POSSIHLE . DWAINAGE STRUGTURES SHOULD WAT BE PLACED IN LIKE
MITH AMPS,  EKCEPT WMERE EX|STING DR(NaGE STRUCTURES ARE
BEING UTILIZED [M THE MER COWSTRUCTIOM. LOCATION QF THE RiP
SHOLLD TAKE PAECEDEMCE CvER LOCATION DF ORAIHWAGE STACTLRE.

THE NOMWAL CINFTER | IHE PROFILE SHALL BE WAINTAIHED THROUGH THE
AREA OF THE AMP,

THE TOP (F THE .JOIWT FILLER FOR ALL RAMP TYPES SHaLL BE FLLEH
KITH THE ADJACENT COMCRETE.

CROSSMALK AW STOR L IME WARKIHGS, IF UDGED. SHALL BE S LOCATED
45 TO 4TOP TRAFFIC SHORT OF RaWF CAQLSINGS.  SPECIFIC DET4ILS
FOR WAACING APPLICATIONS ARE GIVEN IN IHE  “MICHIGANM WRLAL OF
LHIFORN TRAFF |C CONTROL DEVICES™.

DETECTABRE WeHWIMGS SHM L EXTEMD THE FULL WIDTH OF THE CUAR
Raw®.  THEY 3MALL BE LOCATED S0 THAT THE E[<E WEMAEET THE LLHA
LIME 15 &7 TO 8" FROM THE CUAR LIHE.

MICHIGAN DEFARTMENT OF TRANSPORTATION
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THTO SDUMRE [MIT &REAS BT MEsuS OF CUT Jbinls
MOl MORE THMH 26 SFT (R LESS THAH 16 GFT.

LOCATION OF JOINTS IN CONCRETE SIDEWALK

SIPEWALE [HTERSECTIDHS SHALL BE CasT
MWL I THICALLT WITH JOINT LIKES FLACED
A5 MEAR PO PERPEMOICLLMA A3 PLB%ELE
Wi SIDEWAKS EDGE. TO avdlD MaRACE
O PpIWMED PIECES OF COMORRTE.

ALK WIDTH #% SPECIFIED O PLANG
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WHERE & PEAMAMENT STRCTURE [5 LOCATED 1N
SIDEWALL. PLACE EXPMSION MATER{AL ARCLMD
STHRILRE D WlIST MIINT PRTTERM 10
IMTERSECT STRUCTAE A5 ILLUSTRRFED.

TYPICAL SIDEWALK JOINT LAYQUTS 4" CONCRETE SIDEWALEK
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~— veR[ES AN ZERD 4T T — I TIMENDS SDRFME
SIDENALE T0  ndfmie)
CAHE HEWGHT

BITUNINOQUS DRIVEWAY APPROACH
CTD B WEED Wl W BETALL L)

o SICEMALE ELEWLT|(M
F

} ]
1
“—VAAIES FROM ZER] &T T\“ COMCRETE DA [vERAr WPPRACH BETWEEW CURR
SI0ERALE TO  HORWAL AND GIDEWME |5 B IMHE UWELE DTHEADISE
CUFE HETGHT SPECIFIED OM THE PLANE.

WOFES:

MOWQL ITHIC Cud |5 INCLIDED |W TeE COMCRETE
ORI vEWAY ARPROACH QUANT|TY.

AEIWFCRCEMENT |5 NOT REQUIAED WMLESS <PECIFiED
O IHE PLANS, MER REIMFOACEWEMT |5 TPEC|FIED.
SEE CHWAT DM WH|S SHEEN.

WHEN AREA BETREEH OLFR A GTTOA  amD SIOEWALR,
JOINE W LN 11T Sinicm I ¢ barvenn 4% CONCRETE DRIYEWAY APPROACH
JO| N M | B|TH N ] [VENAY

PERPERD ICULAR Te] ACUCAA. (10 5 USED KITH CETAIL L ER W

" EXPANSAOH JOINT

N e . o ) 5"
1 RAHSYERSE " EaTRA wIOTH g BE | “EaTRA wI0TH TO BE — 17 TRARGVERSE
EIPuN5 |1 amm—\l . MDED Al M LETS WD ADCER AT ALLETS W) II-' £ 1PuNs | 0N X[ WT
1
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FRRE FRSAEEAREAR - AR DA AR

FE R R N T T IENE N |

| ZRGEE™ . N R :
- 4" CONCRETE SIUEWALE \\hSLHﬁE wEM SRECIF IED OH \ A7 (OMCRETE 5| DEmaLK

THE PLANS (17 MIN, |
THEH CONCRETE DALYENAT AFFROACH [5 SPECHFIED. THE
THICREMED COMCRETE EIDEWALR THICKMESS 15 COUR Th
THE THICKHESS OF THE COWCRETE DRIV KLY APPRQIACH.
WHEW BITEIMINCLS DRIVENAY WFPADMCH 13 SPECIFIED.
WP TWICEEMEDL COWCRETE  SIDEWALE  THICKWESS 15
& MIFIaL

THICKENED CONCRETE SIDEWALK

REINFORCEMENT FOR CONCRETE DRIVEWAYS
WIRE S|IE AVERAGE ME|GHT
COWCAETE JRIYEWAY THLCKRESS 5 B sl meer]

i 21

LESS THIN 3"
. a7

- WEE m|AE FABAIC REINPORCEMENT SRECIF IED OM

37 R CREATER STAMIARD FLAN R=45=57H ES
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—_ e —— X 10 IMTERWALS ICRESTE
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APPROKIWATELT 10"
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CLRR &
RIAMAY  [ATTER LA | VENAT RO . S I0EWALK [ IvERAT
| |
' WA, RADE BT
f i -
. | I
'rhi 1.\-\_ [ I F
WAY. DRAZE 1.3 Nhi. CRADE 4'I-”/

COMMERCIAL DRIYEWAY FROFILE FOR MAJOR TRAFFIC GENERATORS

NOTES:

FOH DRIVENAT DESIGW FEFER W50 1D “ADWAMISTART IWE RULES AEGULATIHG
TRIVENAKS. DANMERS. MU PARWCES CH DA OVER HIGHRATS™  MHD GECMETRIL
DESIGH G-GAO-SERIES . JOMMERC ML LR | YEMLTS.

FOR CLMR D QUTTER DETA|LE. SEE LTAHDURD PLAN R=J0-SERIES.

SI0EWALKE TRAWSVERSE SLOPE MY YIRY FACW 01 10 41 T0O NEET THE SIOE
CIMIITINS.  WMEH TRIMSYERSE SLOFE 15 LESS [HAH 2% LIMGLILOIMAL
ORATHACE WUST BE PREWIOED.

WEN SETTIHG CHMIES FOR  COMMERGC AL DROYES. THE TYFES DF YERICLES
uiinG THE DRIVE SMOAO BE COm5IDERED.
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i o WEN TR THIM 1° 4" wlN. WTE
e T 4" a1 FAE EXPQEURE
4" EPOXY COMIED 15 SPECIPIED [ PListh. WART PLAME BLOCK M FROMT EPGE F GUTTER Pan.  BLOS WIQTH anl
"_"'I /#-1 .LL] TOFAL DU HEGHT WD) BATTER DEPTH SHALL B THE SAME WIOTH AMQ DEPTH A5 PROPDGED )| HT
: WXTRT | WELT [N FAVEWENT.  THE LEWGTH OF BLOCE SHALL BE SUCH JHAT THE
P T FILL DERH AF 1€ JOINE [N CIMCRETE  PANEMENT WM BE
I - - COTumED, SMOCKED QUT AREw SHall BE SEMED WITH THE Sau
N « SEMER A% USED IN GOMCRETL FAvERENT.
|- [*—— 'y THIDRHESS. [F
S
-—amiE TIE
—— BOTTOM OF PAYEWENT
5"
. /
WITh ’
EAN LT JAINT 5 SPECIFIED
IM CURE MO CUTIER
DEFLIL | CURD MERGHT | LAME FIES CIMECRETE
t . o ;LT
! el 4SSO t-0dig PROVISION FOR 3a¥W CUT
£2 "4 il IEED B-0HG 170 BE WADE WHEM FIMAL SAIF CUT [H PAYEMENT
0 T o MITED YT E IS WADE AFTER CURE MO GUTTER 5 RLMCED)
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DETAIL B DETAIL T DETAIL D CDETAIL E DET&IL F
CONCRETE CURB, CUREB AND GUTTER ENDINGS
£ UlN " Wim, ™ N[N
STEEL —. [ ha” wt, ,/_JI]I::HF‘TLLER‘ STEEL — . 17w, ;”’H_JIEII;TIHEFIHLLEH leEL—»\II THIR

1

— 1

—_—

]
1

F ___% %__i. |

1" FIRER IOINT FILLER

WITES:

DURE AND GUTTER RMOI| SWaL BE DINERSIONED TD THE FADNP COGE
F THE GUCTLA PAN (A EOGE OF FANENEMT,

COMCRETE  CURE anlh QUTTER EMOIRGS WILL BE PAlD FOA IH LIMERR
FEET OF THE MOJWCENT [URE CETAIL.

PAVEMENT REINFDRCEWEMT war BE SuBSH|TUTEL FOM THE £MIxy CORNTED
& BARS SFECIF [EQ | TEMPERNIURE STEEL 1+ FROVIDED & NIHIWLW OF
0.3} Ind F LOHCITUOIHAL STEEL ARE4 IS FLANISHED,

JOIMTS SHALL BE PLACER AT RICHT awGiE5 TO TeE EDGE OF COWCRETE
CLIAN anlr GUTTER,

JOTWTS DETAILED DW TwE PLANG Sedl| SUPEASECE THOGE SPECF IED
M THIS STAMJARD PLAN.

BOTTOM GLOFE OF CURE AMD GITTER STAUCTLRFE Wi BE THE SIME
SLOPE A5 BOETOM DF PRVEMENT . BACE DF CURE aMD YERTILAL EOE
OF CUTTER Pan T HAWE A wai[samd ' EAFTER  TO Ea|L]TATE
FOes 1 HE

WHEN CURE AND CUTTER 05 CAST IWTEGRNAY.
PLIH R-DI-5ERIES,

CWIT LDHGITLRIMA REINF DACERENT WHER {URE aWD TTER
TD & WOM-RE|WFORCED COMNDACTE BASE COLRSE DR FAVELENT,

SEE CURRENT STanGarD

15 TIED

‘4" FIEER JOINT FILLER

CONTRACTION JOINT

JOINTS |H CURB OR  CURD WD GUTTER MOT TIED TO COMCAETE  PAYEMWENT!
ADJACENT TO CONCRETE BASE {QURSET R ADJACENT TO BITUMINQUS PAVEWENT;

b PLAE 1T FIGER JOCMT FILLER AT 470' WbyiWliW IMTERCR 5.

B, PLML 17 FIGER JOCMT FILLER AT SPRING POINDS OF INTEASECYIMG SUREETS.
C. PLACE 1" FIBEA JOINT FILLEM IH ADJACENT COWTAACFIDM JOIMTS EACH SIDE OF
CATCH BAS | WS,

O PLACE COMTRACTIOH JOIWTS Al #0' WAK|WLM [HTERWM S,

JOINTS W CURE OR CURB WD GUTTER TEED TO JOIWEED PRYEMENT

L. FPLACE 17 FIBEA JOIWK FILLER OPPOGITE MU TRAMSYERSE EXPANSI{M JO[WI1S |H
PRTEMENT.
B- PLACE 'y FIBAA JO[HI FILLER |W ACLWACEWT COWIRACTICH JOINTS EACH SI0E OF

LATCH BRGNS,

Cr PLACE OCONTRACTIOW JOINTS DPPOSITE ALL TAAHSWERSE COWTRACTIOM JGINTS IH
FAYEMENT.  HEN TME PRVEWENT 15 PLACED BETMEEN JUNE t5T AH0 SEFTEMBER 15TH.
WHO THE (PR WD GUTIER 15 PLACED AFTER  QCTOBER w3T. 1= FIBER JOIWT
FILLER SHALL BE ML ACEC IM aLL TR OR CURB w0 GUTTER COMTRACTIIM JilH15.

Do A SYMBOL C(H) JOINT SHM L BE PLACED BETEEEM CLRE OR CURB AWM CUTTER AkD
MIJACEMY COHCRENE FANEMEMT AS SPECIFIED OM STAMDNAO PLAN R-41 ~SEAIES.

E. WHEH CLUFA AMD QUTTER GETAIL O ADJOIMS PAVEMENT SEALED XITH HEORAEWE. THE
MEDPREME OIHT SEALER SHALL BE COMTIMUED 1w QHE FIECE MADG: THE COHTRALT|CH
0 'o' FABER JOINT A TURHED DWW OUTSIDE £0SE DF CLRA.

MICHIGAN DEPARTMENT OF TRANSPORTATION
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ENSANKWEMT GETWEEN CROUMD LINE WHG 2'—)" MINIWIW ABOVE TOP OF PIFE EMBAHKUENT BETWEEN GADUMD L[ME AHO 27-0° M|M]MUM AADYE [OF OF FIFE

CULYERT SHALL CONGIST OF GRAMULAA NATEALA, CLASS |1En COMPAITED 10 CULVERT SHALL COMEIST OF CHAMUL WA MWTERIAL LLASS [114 COMPACTED TO
341 OF (TS5 LAXIWLG LMET WEIGHT.  THE WATER|AL SHaLL BE DEPOGITED G5 OF ETS Wnlulla GW)T oE|CHT.  THE WLIERIAL SHALL BE OEPDSITED
MM COWPACTED TH LAYERS NOF WOAE THAN 107 [N THICKMESS, M COWAACTED [N LAvERS #OT WORE THAN 13" IH THICKMESE.

NINIMM LIMITS FOR GRAMLLAR WATER|AL . MINIWM L |WITS FOR CRAMUL KR WATER AL

UL T

CHULMD
LIME L IKE

l‘i5 STEEF AS

AL STaD

TR 1

MCURSTELY SHAPER TO F[T F 1AW annnw/ AEMDNE UNSTABLE WATERIAL  apdd
SLEE TEWFLATES BACKFILL NLTH GRANULAR NATERIAL
CLASS |11 MOROGHLY COMFACTED

ROTEE HOTE:
TREMCH Wit BE UMGEROUT BHELDW CULYERT AHD THE LMDERCUT PLACE MO COMPAAT CLLYERT BEQDING TO TWE LEVEL OF 'y THE OLAMETER OF
WALTERIAL AEPLACED WITH GRAMUL AR MATER AL . THE PIFE CQULVERT AMO THEM ESCAYATE and SHARE & TRENCH TO FIT THE FIPE.
I-II'EH PAC MG CLLYEAT. OOl IMUE FILLING WITH CULYERT BECOIMG TO GROUND
LIuE.
CROSS-SECTION SHOWING CULVERT CROSS-SECTION SHOWING CULVERT
INSTALLATION iN STABLE SOIL INSTALLATION IN UNSTABDLE S0IL
EWEAMEUENT BETWEEH GROUMD CIHE MO 2'—07 MINIMM JBOWE TOF OF PIFE NOTES:
CLUYEAT Sy CwsS (5T OF CRAMALAR WATERIAL CEASS 1114 COMPACTED 10
851 OF [T§ MMoC|WA UN|F WE|CHT.  THE MATERIAL SHwL BE CEPOSITED CORAUGATED STEEL P|PE. [OARUGATED POLYETHYLEHE, AMD ALUNIHM
AHD COMPACTED IM LAYERS wDF WORE THEM 147 |W THICKMESS. ALLOY PIPE Sl HAVE & MONIWJW DF F27 [OF GRANALAA NATERIA

CLASS 110h PLAED COWPLETELY ARQUMT THE FIFE FOR ITS FILL
LENGTH EXCEFT FOR BEO[INEG.

THE EWOIHEER SHML GESIGMATE THE AECQULAED DETAJL BASEQ [DH SR

TOP OF EWGNKUENT COn0I 1 10Ws ERCOLMIERED.
L WIH L WITS FOR GROMAL 4R NATERLAL WSTRELE SOL [S SOIL TOD SOFT OF SPONCY T PROVICE A FIRN BED
FORt THE PIPE CLLVERT.

Wl REOLCTION SHALL BE WADE [N THE REGULAR EMEAMRUENT GRHT [TT
FOf FHE SPACE CCOUFIED BF THE {LLVERT.

PIFE CLLVERTS |W CUT SECTICNG SHaLL BE PLACED ACCORDING 10 THE
CETAILS SPECIFIED OM STANOART PLAM R-BY-3ERIES.

WHEH M EMD SECTION 1S §SEQ (W LIER OF A HEADWALL. & STRELE
FOLHCATION SHALL BE FROWIQED FOR THE ChD SECT [Ow COMPARMBLE TH
THAT PROYICED B THE CALYERT.

WEH BELL AMD SPIGOT PAPE 15 USED IM & POCK TRERCH. & WINIMM
OF 4" {F CLUYERT BEDOING WILL BE PEQUIRED UWOER THE BELL.

[l i

N
B

L™ PER VA0 OF M
(67 WIN. | SEE MOTES

GAANLLAR WATER| AL
LLRSS 11L&
THORHILIH, ¥

COWPACTED - CULYERD BECHD Er:

B 15" wiw. | 0.0 Fre 18 MIN. 2

WOTE

PLALE MO COMPRET GHAMUL WA MACERIAL CLASS D14 TO THE LEVEL OF 'y THE
Ot TER OF THE FIPE CULWERT Mk THEM EXCATATE AMD SHAPE & TREHCH TO
FIT THE F|PE.

CROS5-ZECTION SHOWING CULVERT
INSTALLATION 1IN ROCK

MICHIGAN DEPAATMENT OF TRAMSPORTATION
EMG [WEER - RO DS [GH BUREAL CF HIHWAY TSCHHICAL SERMICET STAMNSAN Flalk FJR
SVILW YL e o oo 1 oo
— R BEDDING AND FILLING
i I DRGSR AROUND PIPE CULVERTS
B EWLIMEER O W INTERRL Gragary - Fisk
BESLEN DIVLSIEN 2
Do Br: EaliTo e SHEET
THIEF CHCTMEER/CEAWTT DIFLC T B-T5-2000 _ao._
CoERED 3 P | i o Thaer C D SRETY UL [F IGHWY TEDINICH, SERVITEY T9 0 WP, AL ATE R-82-D | /¢,




EWBAMCENT BETHEEN GROUMD L IWE AMD 707 MIHIMAF JBCNE TOF OF FIFE
TULVERT SHaLl COWS]ST (F GRAMK AR WATERIAL CLASS F1IA CONPACTED TO

Gb% OF ITS Mad]uAmd IMIT WEIGHT.  THE MATERCAL SHALL HE DEPOSITER -y n'LI
WG COMPACTED N LATERS NOI WIRE THAM #OY IH THICKMEDS.

0.0

UM WAL

AGMD
LIME
s FLAN
Q-0
DESIAABLE wiN. S TT Y O]
I/’F LENGMH 45 REQUIRED
! " bR
! lr»""-f_ LEMGTH = 1.5 QUTSICE [1auE TER
L
TABLE OF QUANTITIES =T T
BASEL OM THE DUTSIOE 01AETER (0.0, b OF FIPE - )
N Y] . & =3
g | anse | oo e | v e a1 — - -
F PIAC ¥ IR FER LFT FER LFT e PR A " :F s !
N 1.918° 0.061 6.7 | 0
. N .
M- 2,500° 4. 96 1.3 I p
wW- AL Q. 144 1.4 0.0 + 8"
" 5667 0191 11.% o
2 4,407 0.3%a 13.1 SECTION A - A

dlL CIWCREIE SHALL BE CRACE N.

ALL EXCARATIDN AND FOANS MECESSMAY TO CONSTALCT THE COMCRETE CRADLE
SHALL BE IMCLUDED W THE LNIF PRICE PER {vD FDR CONCRETE.

THE CIWCHETE CRADLE  SHALL BE COMTIMUKMS THROUGH THE ENTIRE LEWGTH
CF THE PIPE CLLYERT,

LAP LOHGITLDINGL BARS 2707 WEHIN AT ALL SPLICES.

CULYERT INSTALLATION WITH CONCRETE CRADLE

HEAQAALL FODT|NG
Tt ol 10

[ S I (A
( f—i. A

T |

Y '.,‘ I 4
0 4

'L'\“‘b—“‘n- WiNINIM LINITS AT FLOW LINE £ 3

L FOR REWMOWAL OF UNSTABLE SOIL I

I-q:-'i"

g
N,

NQOTE2
THE TREMCH FOR THE CLRTANK MALL SHALL BE FLAN
EKCAYATER AFTER THE LCRMHLAR MATERIAL
OLASS [1 15 FLAGED AN OOWFACTED TO THE
ELEYATICME OF THE TOP QOF MHE CLRATL|N WiLL.

At STEEF A%
LU )
11tF. 0

¢ | R BOTI0M ———f""”/

CULYERT HEADWALL INSTALLATION IN UNSTABLE SOQIL

EECTION A - A

BACKF ILL,  SHALL COWGIST OF  GRAMULAR WATER|AL
CLASS [11A THDRHIGHLT CONPMTED.

THE WATEA|LL

S| BE DEPQSITED AWD COMPACTEDR |W LATERS WOT
WRE THIY 107 I THICKEMESS,

WSTAALE 5010 TO BE AEMCWED

MICHIGAN DEPARTMENT OF TRANSFORTATICN
BLIREAL OF HIGHWAY TECHHIDAL SETACES STAMDRAD PLAN FOR

BEDDING AND FILLING
ARCUND PIPE CULYERTS

5-25-2002 _ _ SHEET
FLOH N PRI PLIN [WIE R 82 D i oF 2




FOUA Yy DOAMETER HILES DN
3347 plasEIER QLT C1RCLE

-]
1
®
o
\{#
1
TOF YIEW OF FRAME
g
LN Yy e
|
U™ BATTER Lg® BATTER
iy
e

a 1l

7/ % "
.t | . -

T i :!'

| Sr——

My
%" DA TER
SECTION A - A

gl iyl ol byrwrivle

FREPARED
Br
DESDGH OlwiSion

EMG IRELR ~ FIv CES |GH

ENGINEER [F [IWGIRICTION L TECHMDLOGY

EWG IREER OF W INTERANCE

ENGIMEEA OF BEEITH
DEFARTRENT DIRECTON
Graaody ... Raina

oy iy B.L.l.

MEMXED gr: M.K.F.

FAGTNEER OF TRKFIC N SWETT JPRENr OF HIGHueY TECHMILAL SERTISEY FH. DL APRAITTAL

Wi

WICH N SERARAUENT O TRANSFORTATIH.

MICHIGAN DEPARTMENT OF TRAMNSPORTATION
SLHEM OF HOGHWAY TECHHICAL SECES STANDAED PLAH FOO

m
CAEF EMGCIMEER/TEMITI DIRECTER

COVER B
FOR USE OM MANHOLES
3-14-3001 2-25-20m L SHEET
| R7C | VN

THis PLAN P15 WO A LEGL ENCIWCERTNG GOCUMENT BUT A CICCTRNIC GUR ICATE, T DRIGeaL S0GEDR (O0PT APPROVED FOR PG TCATION, 15 KEPT 0 FILE AT Thr




13 WENT HOLES
¥ 0 ETER

L'-'h- m
247 DrasETER

TOP VIEW OF LID

24" DINMETER

|

SECTION B - B

&

34" 0 AETER

BOTTGM YIEW OF LID

HOTES:

THE £ASTUNGS SHALL MEET THE FEDUTREUEATS OF THE CURBENT $1AMOARD
SPECIFICATION Pt GAAT - [ROM CASTINGS  AWSHTD W W5, SWD SHALL
HIWE & WINIMW STREMGTH A5 PACY IDED FOA  CLASS WO. 35 GRAT = (ADMW
LS TINGS,

ALL CASTIMGS SHALL OE CLEAED B {IMAEWY AFPROVED BLASTIND
M THOOS.-

THE SERTIMG FALE OF THE L0 WD THE SEAT FOA THE Sadf O
FRAME SHML BE GROUMD OF NACHIMED 50 THAT THE LI wiLL HAOE Wy
EVEH BEMAIMG (M IT3 SEAT [0 PREVEWT AOCK IMG O TILTING.

THE CASTINGS $HALL BE FREE OF POLRIMG FULTS. BLOW WOLES. CAMKL
M DOHER |WPERFECTIONG. Ty SHALL BE GOUMD. TRUE 1O FORM AND
TMILEMESS. CLEMM AMD NEATLY FINDSHED. WD SHALL BE  CORTED wiTH
Ll TAR PITCH ¥RHRISH-

THIS CIWER 15 DELIGHED TOOFAT (M MY WIMHE [ O AW EXISTIMG
SENJLAR STRUCTURE WHEW 50 DESIGHATED DM THE RLANS.

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAL! OF Hh3p{Aky TECHMIRAL SEMICEA STANDAAD PAW FOA

COVER B
FOR USE ON MANHOLES

SHEET
§=1&=200) 2-26-3001 _ra_
F_H. B A, WTHRA LAY DKL R-7-C :OF 2

ADTE;

TS PLAN 5 MOT J LEGI CHGTNCERING DOCLMENT BUT An ELECTRONIE DOt J0ATE.
WIEHIGAN OEAMTMENT OF TRANSPOR T T IO,

T QRGN TIGNED COFF ARPRIVED FOR Put I/CATIQW, 1S XEPT GW FILE AT THE
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MICHIGAN DEFARTMENT OF TRAMSPORTATION
EnGIMEER ~ RO DESI{A BLREAL OF Hi3HW#AY TECHRICAL STRACCS STAOAAD PLAN FOR
VLIS L BT O COIRKT I & oL — —
—— ———meee—— | PRECAST CONCRETE END SECTION
———————— DEFSATMENT DRECTOR
654t oIS AT Bruers ) oars FOR PIPE CULVERT
L —_ B::uEr TG [FECETEAUTY DIRECITR 8142041 126N R-B6-C SHEET
OR0ED fr: LEF EWGIMEER F TRWFIC Al SUETT  BUREAU F WIGHAT TECHHCU SERVICE] TOA.M & WPRRINL PLI DATE 1 0F 2

NOTE: WG PLAW 5 WOF J CECH FACIMEER NG ODCIMENT BUT AN ELECTRONIC DUFLICATE,  THE ORIGIAL SIGWCD DOFY APPROVED FOR PORLICATIGE, )5 XEPT Ow FILE AT Tur
WIEHIEAN SEPARTMENT OF TRANSPSRTA TN,




SHOULDER HIWGE FDINF LTYR, | _\-\-\"\

— RIPAMP TO BE PLACED D [HE
//“’ GIOE BOPE WMEN SPELIFIED
O T PLANG
-
! -
LENGTH OF [ALYERT L - &“{E‘?‘E]:—ﬂfﬁqﬂi P.E‘r;
L
o5 SPECIFIEQ W PLANS & g TSEE NOTES

SLOFE DETAIL

TABLE OF DIMENSIONS
orece | o | x b B t o E & A X t
¢ IHCHES | IINCHES) | CIMCHES] | CIMCHES| | ( IMCHES | | INGHESD | | IMCHES) | ¢ IMCHESY | 1 IWCHESE | 4 INCHES | | ¢ IHCHES?
12 INECE H ] o L] [ Tl ) q [ 1"
1% 2.4 to 1 i ] H] a5 " 0 ey 1 ] 18
£ 2.3 te 1 FiY ] Fii [T 71 3% ey [F] [} 18
21 2 15y 4 H 'y 'y Lk iy 13 ] 18
I 24 g1 1 1y 13y W'y ' [ 3 1] [ L]
Fi 2.5 ha i Ty 1ty 1, Ml iy LT 3y 1%y ] 1t
ET) EENCE Ay 12 5 "l Tily 4 [ 15 ] 1]
% R [] 15 [ My a1, iF] ] 1 [] L]
42 24 g = i 3] ¥ [T} i 4y k4 1"} FI
[T} 24 1ol 5 H] 1 % [ 1] 5 i 10 it
1 A tot £ H 1] 1, 'y ol G'ry H 19 EL
[T LYt | ] n 1] - w » ] ] [+ 1]
11 1.7 to | £l X it n W [ [ " 1% 2
™ 1.8ty | T I L] k4l LF] 108 [] " 12 M
™ &t FA k2 a0 n 1 14 Blex [ ] 12 L |
L1 [ 1 F) [T FI 111' 120 Bl + 11 M
# A% FURNISHED BY THE MAMF RCTURER
MOTES:

CONCRETE IN THESE EHD ECTIDNS SHALL B TWE SAE GRME AnD STHEMGIH 45
SPECIFIED FOA REIWFORCED COMORETE FIPE, h.5.T.N. DESIGHATION £ Th CLASS 1.
EXCEPT A% MODIFIED B¢ THE 3TWMOARD SRECHF [£aT 5ON-

RECHAOACEWEWT IH THE “C* PORTION SHALL BE THE ShuE 25 SPECIFIED FOS BE W QcED
COMCRETE, B 5.T.W, DESIMATICM C V& CLASS 11 FOR THE S1TE OF COMMECTIMG PIPE.

RECWAOACEWEMT IH THE "0° PORTIOH SHALL HevE L LROSS-SECTIONAL AREL EDUAL 10
THAT OF [ME LAVER DF STEEL IN THE "C* PORT 10,

THE EMQ F THE PIPE CLLWERAT SHML BE PLACED IM TWE COWCRETE EWD SECTICM 50 Thil
THE FLOW LINES WRE FLLKH.  THE JOIWT SHALL BE COMPLETELY FILLED WIIH LOATAR,

TDF CHAMGE THE FILL SLOPE TO THE S DPY OF The Ewlr SECTICW U5E L TRANS[PIOM 5LOPE
OF APFROKIMATELY 10° [W LOHGTH T PROVIDE A A EASING APPE ARARCE.

VARIATICRS |H GINEMS|0WS - T80 THICKMESS (F COWCAETE. THE POSITIDW CF STEEL.
S0 THE  |WTEAMA, QIAWETER OF THE PIPE SHALL COWFORM WITH THL VARLATIOHS [N
DIVENSIOMS &5 PROVIDEL 1M THE SPECIFCEATOME  FOR BE|WORCED COMCRETE CLL WERT,
ATORM DRLIHS, AMD SCMER PIPE. A 5.T.M. DESIGHATICH © T6.

FLMCE COMCRETE FOOTIMG MHEM CILWEAT GRAGE |5 41 OR WOAE. OA WHEW SPECIFIEQ OH
1HE ALk Py M.

MICHIGAN DERARTMENT OF TRAMEPORTATION
DUREAL OF HKGHWAT TECHACA SZFASTS STANDWRD PLEN FOR

PRECAST CONCRETE END SECTION
FOR PIPE CULVERT

SHEET
A-14-20i1 $-iG-Mn - -
T H. Y5 PR PLIA GUIE R-86-C 1 OF 2

METED  THIE PLAN VB MOT A LOSA SAETAEIRING DOOMTWT SUF AW ELECTRONIC DU ICATE. e OFIGTME SHOND [OPY AOPROVED FOR PUBLICA TN, )5 XEPT OW FILE AT Tef
WO LA DOPIRILENT OF TALNTAIRTAT O,
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OWNER LOG OF BORING NUNVBER B_1
‘ G City of Wakefield

PROJECT NAME ARCHITECT-ENGINEE
ST Gomds bk Wakefield Storm Sewer Improvements DLZ
SITE LOCATION UNCONFINE D COMPRESSIVE STRENGTH
. L TONSFT
Wakefield, Michigan i 2 3 4
= | WATER
- ; s COM
=T N DESCRIPTION OF MATERIAL ——— @ ——— A
T ol o] 2 Y 2
- S| Z|F |Dlx 3 10 20 ac 40
o u [ Wy L,-; i + + + +
S o|z|&|ald iz STANDARD
= | = |=|C a ® FENETRATION BLOWSF T
& | & |F|& | susrace ELEvATION = 2 ST T
Asphat 2.5 iinches ar
Ty FPossiole fill - orown sand (SP-SM) - trace silt - moist ®\
Frost to 4.3 ft.
2 [ss [T1]
5.0 -
3 |ss | | [
;
i ¥
4| =s Brown fine to medium sard (SM) - [ ttle silt - moist to saturated - loose to @
medium dense E
10.0
5 | ss l ‘@
\
HE |
15.0 R
T[T &
]
EE] 1
i
20.0 .
L1
7 55 g
Reddsnh brown siity fine to medium sand (SM) - trace to [ittle fine to coarse ‘;‘
gravel - maist 1o wet - very loose to extremely dense ;
RB J
K
Z25.7 3
g8 53 »—]— & B
EE} k.
.
30.0 e
a1 |5 |1
End of baring
Boring advanced to 10 ft. with solid stem auger
Boring advanced from 10 to 31 ft. with roller bit and drilling fiuds
HW casing driven to 10 1,
Boring backfilled with 3/8 inch chipped bentonite

The strati‘ication Ines represent the approximate boundary lines between soil types: in situ, the transition may te gradual.

B ST5 OFFICE 02 - Marquette
6.4 WS 3/18/03 q
CMPLETED ENTERED BY SHEET k2 OF
318103 SKD 1 1
RIS FOREMAN AFPPDBEY ATS JUG MO
CME 55/JHC MDC 2-10417




WNER LOG OF BORING NUMBER B_1 5
\ 1. City of Wakefield
PROJECT NAME ARCHITECT-ENGINEER
| STS Gormbats Wik Wakefield Storm Sewer Improvements DLZ
SITE LOCATION _O_l,.\'-:CNF NED) COMPRESSIVE
o s TONSFT
Wakefield, Michigan i 2 5 : 5
iy W PLASTIC Lauio
= (7-; LIMI LIMIT %
I
T R (R DESCRISTION OF MATERIAL ——-—@———— A
T Z|laol= |¥= ; .
T3 2| F Bk 10 & 50
T T I T O ] i
o i} [ [N % 8 ®
3 = - PIMETRATION BLOWSFT
1 & |55 | surFACE ELEVATION b - . o .
Asphalt 1-inch 67
b J— Possible fill- brown silty fine to medium sand (SM} - trace clay. trace fine
gravel - maist
2 [ss [[]] ]
-/.-‘
o
50 o
s s {[{]L »
0.0 v
B
R == ] _I_ Reddish orown silty fire to medium sard (SM) - trace fine to coarse gravel &‘
maoist - medium dense to extremely dense .
Criler indicated hard drilling at 18 f, S
\‘
"
y
15.0 \@i
& | s J_ “_‘ﬁg&b
Ké
? SS .
200 =
K
;
‘f‘
./‘
;
750 A
g8 |55 _]_ @
273
Erd of boring
Practical refusal at 27.3 ft. - apparent boulder or bedrock
Boring advanced to 27 3 %t wih solid stem auger
Boring backfilled with 3/8 inch chipped bentunite
The stratification |'nes represent the approximate boundary lines between soil types: in situ, the transition may be gradual
BORING STARTED STS OFFICE 02 - Marguette
7.5 W5 3M19/03
= BORING COMPLLTED ENTERECQ BY SHLLT N OF
o] 131 AB 3M9/03 SKD 1 1
Zz
T RIGFOHEMAN AFP'D BY STS JLEB NO.
2 CME 55/Dale M MDC 2-10417
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FIGP) BTS.GDT &4/170

1041

BOIRING Lo

LOG OF BORING NUMBER B-17
‘ . City of Wakefield
PROJECT NAME ARCHITECT-ENGINEER
| STS Gorsdbats hizk Wakefield Storm Sewer Improvements DLZ
SITE LOCATION LINCOMFINED COMPRESSIVE STRENGTH
. . TONSFT
Wakefield, Michigan i 2 2 4 E
= w PLASTIC WATER Loz
- ; g LIMIT % CONTENT % LIMIT %
= N = DESCRIPTICN OF MATERIAL em— e — @ ——— A
2l o 2 =
I =15z |8z H 10 20 0 i) z
= = pd [ 3 m 2 0 a 30 40 B0
5oL u |y |ue £ ' + +
S N o e ig STANDARD
ER - a2 PINCTRATION BLOWSFT
| & | 5|8 | sURFACE ELEVATION = & @ 0 o i -
Asphalt 1-inch
| es Base couse 11 inches 13
Black organic silt {OL) - wet K
5 | as Frost to 3 ft. giﬂ
B Brawn fine to medium sand (SM) - little sit, trace clay - meist - medium
~dense
50 E
3 |ss I I &
N
RE R 3
4 |55 1 o Q
RE ) . _— . !
10.0 Reddish brown silty fine to medium sand {SM) - trace clay, trace to little fine N
5 | ag to coarse gravel - moist - lcose to dense é”
‘\
RE \
\
15.0 .
4 Jog
6 | ss §
|
) 1
20.0
l
7| ss [ I )
RB
Z5.0 30
5 | =5 l Reddish blac fine to coarse sand (SM) - little silt. little fine to coarse gravel qg
- most to wet - dense to medium dense B
Bou'der from 24 3 ft to 25 ft and 28.9 ft. to 29.7 ft. !
a8 |
1
0.0 é?r
o |55 J_
315
End of boring
Boring advanced to 5 ft. with solid stem auger
Borirg advanced from 5 to 31.5 ft. with roller bt and drilling fluids
HW casing driven to .5 ft.
Saring backfilled with 3/8 inch chipped bentonite
The stratfication lines represent tne approximate boundary lines between soil types: n situ, the transition may be gradual.
nl BORING STARTED 5TS OFFICE 02 - Marquette
3.9 WS 32703
Wl BORING COMPLETED ENTERED BY SHEET MO oF
4.0 Before casing 3/27/03 SKD 1 1
WL RIGFOREMAN APPDBY 5TS JOB ND
CME 55/JHC MDC 2-10417




BORING LOG 10417.GP) 5T5.607

T

| ST¥ Gyt b

OWNER
City of Wakefield

LOG OF BORING NUMBER

B-13

PROJECT MAME

Wakefield Storm Sewer Improvements

DLZ

ARCHITECT-ENGINEER

SITE LOCATION _O_UNF_‘LIN'- MED COMPRESS
i ichi TONSFT
Wakefield, Michigan i 2 3 ¢ 5
= . RLASTIC WATER Liguip
= E_; LIMIT % LIMIT %
S 2 SCRIE . ey
= e DESCRIPTION OF MATERIAL
S g = A= 10 an a0 40 501
Ol w | w|uly + + + + -
oz |2 |E|D STANDARD
= |2 |Z|2 ® PEMETRATION BLOWSFT
5| 5 |#| | surFacEELEVATION 10 21 ) an 40 50
Asphat 1-inch
Criller ind cated coarse gravel base course to 2.5 ft. - notcable petroleum
odor K
N EE l B
o
50 PSS |
2 | ss _l_ 9.
N
Reddish brown silty fine to medium sand (SM) - trace clay, trace fine to .
coarse gravel - maost - loose to madium dense N <
O =
I
10.8 4
=TT ?
'
R3 /
!
15.0 13
s | =5 J_ ?
1
RE f
200 73
. J_ Reddish brown fine to coarse sand {(SM) - little silt, trace fine to coarse (b\
gravel - wet ] .
“'“
RE b
.
250
R EEEDI
<8 BD Boulder or bedrock
Ernd of boring
Practical refusal at 26.0 ft - apparent poulder or bedrock
Boring advanced to 10 . with solid stem auger
Boring advarced from10 to 26.0 ft. with raller bit and drilling fluds
HW casing driven to 8 ft.
Boring backfiled with 3/8 inch chipped bentanite
The stratfication ines reoresent the approxmate boundary lines between soil types: in situ, the trans tion may 0e gradua’.
Wi BCHING STARTED 5TS OFFICE 02 - Marquette
7.5 WS 3/21/03 i
WL BORMNG COMPLETED ENTERCD BY SHEET NO oF
32103 SKD 1
L RIGFOREMAN APPD BY STS JOB NO
CME 55/Dale M MDC 2-10417
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| ST Corears Wil

OWNER

City of Wakefield

LOG OF BORING NUMBER

B-19

PROJECT NAME

Wakefield Storm Sewer Improvements DLZ

ARCHITECT-ENGIN

SITE LOCATION

o

FINED COMPRESSIVE STRENSTH

BORING LOG 1041

1 i 7 TONSFT.”
Wakefield, Michigan i 3 4 5
—_ L PLASTIC WATER L
%’ s LIMIT % CONTENT % LIMIT %
T2 w2 DESCRIPTION OF MATERIAL -8 —-——
T oz | 9| = |8z B ;
= |z |E g o D 10 20 L) &0 50
* O ow | ow ey =] + + + +
L ' — — )=
R - B o] i % STANDARD
= = Q S
- = o T PINETRATION BLOWSFT
| & |5|% | surFACE ELEVATION 2 g ?j o o " -
Asohalt 1-inch
1 55 l Sand and large gravel 11 inches
Dark brown fine to coarse sand (SM) - little si't, little fine to coarse gravel -
moist
2 |58 e
Frostto 3.9 ft - -
5.0 Reddish brown fine to madum sand (SC-5M) - little silt and clay, trace fine A [
3 |33 ’ | to coarse gravel - moist - loose to medium dense Q-"
"B N\
1
4|5 \Q
0.0 < &1
Y
3 55
MNo samples - drller indcate hard driling
RE
15.0 Boulder or bedrock
155 Erd of boring
Practcal refusal at 15.5 ft. - apparent boulder or bedrock
Boring advanced to 5 ft. with solid stem auger
Boring advanced fram 5 to 15.5 ft. with roller bit and drilling fluids
HW casing driven to 13 ft.
Borng backfilled with 3/8 inch chipped bertanite
Tre stratificaton lines represent the approximate boundary lires between soil types: in situ, the transiton may be gradual
BORING STARTED ) STS CFFICE 02 - Marquette
6.3 WS 3i27103
BORING COMRLETED ENTERED BY SHEET NG OF
6.5 Befare casing 3/27/03 SKD
WL RIGFOREMAN APPDBY STS JUB NO.
CME 55/JHC MDC 2-10417
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QWNER LOG OF BORING NUMBER B-21
‘ . City of Wakefield
PROJECT NAME ARCHITECT-ENGINEER
| STS Gonpuans Wb Wakefield Storm Sewer Improvements DLZ
SITE LOCATION UNCONFINECG COMPRESSIVE STRENGTH
Wakefield, Michigan NEE e
- " PLASTIC WATER
I s LIMIT 5% CONTENT % LINIT %
o2l |w|E DESCRIPTION OF MATERIAL @A
T o | = |2]= Z
= 2|l z|z|ox & 10 20 10 a0 50
T Wl = ul + t + t '
o olz|g |z 3 8 STANDARD
= - - -—he - -
z | % |=|D [ — ” : ® FIENETRATION BLOWSFT
@ | @ |vi|x | SURFACE ELEVATION 3 pre 20 30 a0 00
Asphalt 1-inch -4
TN . @-..
1|35 so course 3 inches T
Fill - reddish prown fine to coarse sand (SP-SM} - little silt, litt’e fine to e,
coarse gravel - moist tet .
2|83 J_ ) T
50 - =
3 |ss @\‘
RS
RB8 T\ 24
X Q
4 |55 l H
KB :
10.0 N Reddish brown silty fine to medium sand (SM) - little fine to coarse gravel - 529
s |as moist - medium dense to dense ?
I
[}
RB .
!
15.0 I o
6 |ss l
\
) !
20.0 o
S
aaii .
)
‘\
RE B
25.T N
. . 44
g | 53 Brown fine to coarse sand (SP-5M) - little siit - trace fine to coarse gravel - Q
wetl - dense to very dense s
Y
kB A
A
30.0 N\
i} 55 b
31.5
£nd of bonng
Baring advanced to 5 . with solid stem auger
Baring advanced from 5 to 31.5 ft. with roller bt and drilling fluids
HW casing driven to 6 ft.
Baring backfilled with 3/8 inch chipped bentonite
The stratfication lines represent the approximate boundary lines between sall types: in situ, the transition may be gradua’.
BORING STARTED 5TS OFFICE 02 - Marquette
2.5 WS 3/26103 4
BCRING COMPLETED ENTERED BY SHEET MO [t
2.4 Before casing 3/26/03 SKD 1
RIGFOREMAN APPT BY ST JOBND
CME 55/JD MDC 2-10417

m



OWHNER LOG OF BORING NUMBER B_22
ﬁ . City of Wakefield
PROJECT NAME ARCHITECT-ENGINEER
ST Corputans Wik Wakefield Storm Sewer Improvements DLZ
SITE _QOCATION _O_Uh-:mm\sr: COMPRESSIVE STRENGTH
. s TONSIFT
Wakefield, Michigan 7 2 3 4 5
= w FLASTIC WATER Licuin
_ Iz ’é LIMIT 2 CONTENT % LISAIT %
L B W DESCRIPTION OF MATERIAL oA
T o == T
R I N e H 0 20 o 40 <0
L. Ol w | w (w¥ u} + t + t
w o |4 o e =
o wlz|d]|z 8 § STANDARD
= | 2 |=); : ® PINETRATION BLOWSFET
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SECTI ON 02220A

DEMOLI TI ON

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) U. S. Arny Corps of Engineers Safety
and Heal th Requi rements Manua

.2 GENERAL REQUI REMENTS

The work includes denmolition, salvage of identified items and material s,
and renoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Government property daily, unless otherwi se directed, to avoid
accunul ation at the denolition site. Materials that cannot be renpved
daily shall be stored in areas specified by the Contracting Officer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possible (in accordance with Section 01572, CONSTRUCTI ON AND
DEMOLI TI ON WASTE MANAGEMENT, if applicable); salvaged itens and materials
shal | be di sposed of as specified.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wrk Plan; G AOCF

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provide necessary supports, latera
braci ng and shoring when required, careful renoval and di sposition
of materials specified to be salvaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and timely disconnection of utility services. The
procedures shall include a detailed description of the nmethods and
equi prent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1
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1

1

1

1

4 DUST CONTRCL

The anmount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water will
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution.

5 PROTECTI ON
5.1 Prot ecti on of Personne

During the demolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i mredi ate action to
protect all personnel working in and around the denolition site. No area,
or section will be allowed to be left standing w thout sufficient bracing,
shoring, or lateral support to prevent collapse or failure while worknen
renove debris or performother work in the i mmedi ate area.

5.2 Protection of Structures

Structural conponents that are designed and constructed to stand w t hout
| ateral support or shoring, and are determined to be in stable condition,
shal |l remai n standing wi thout additional bracing, shoring, of latera
support until denolished, unless directed otherw se by the Contracting
Oficer. The Contractor shall ensure that no el enents determ ned to be
unstable are | eft unsupported and shall be responsible for placing and
securing bracing, shoring, or lateral supports as may be required as a
result of any cutting, renoval, or denpolition work perforned under this
contract.

.5.3 Protecti on of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exam ne the drawi ngs and specifications to deternmine the extent of the
work. The Contractor shall take necessary precautions to avoid danage to
existing itenms to remain in place, to be reused, or to remain the property
of the CGovernment; any damaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and naintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or adding new supports as nmay be required as
a result of any cutting, rermoval, or demolition work perforned under this
contract.

.5.4 Protecti on of Trees

Trees within the project site which nmight be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 6 foot
hi gh fence. The fence shall be securely erected a mninmmof 5 feet from
the trunk of individual trees or follow the outer perineter of branches or
clunps of trees. Any tree designated to renmain that is damaged during the
wor k under this contract shall be replaced in kind or as approved by the
Contracting Oficer.

.5.5 Envi ronnental Protection

The work shall conply with the requirenents of Section 01130, ENVI RONVENTAL
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PROTECTI ON
1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be pernitted.

1.7 USE OF EXPLGCSI VES
Use of explosives will not be permtted.
1.8 AVAILABILITY OF WORK AREAS

Areas in which the work is to be acconplished will be available in
accordance with | ocal requirenents.

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 EXI STI NG STRUCTURES

Exi sting structures indicated shall be renoved as indicated. Sidewal ks,
curbs, gutters and street |ight bases shall be renpbved as indicated.

3.2 UTI LI TI ES
When utility lines are encountered that are not indicated on the draw ngs,
the Contracting O ficer shall be notified prior to further work in that
ar ea.

3.3 FI LLI NG

Hol es, and ot her hazardous openings shall be filled in accordance wth
Section 02302N, EXCAVATI ON, BACKFI LLI NG AND COWPACTI NG FOR UTI LI TI ES.

3.4 DI SPCSI TI ON OF MATERI AL
Title to material and equi pnent to be denolished, except CGovernment sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.4.1 Sal vageabl e Itens and Materia
Contractor shall salvage itens and material to the maxi num extent possible.

3.4.1.1 Mat eri al Sal vaged for the Contractor
Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renmoved from Governnment property before
conpletion of the contract. WMaterial salvaged for the Contractor shall not
be sold on the site.

3.4.1.2 Itens Sal vaged for the CGovernnent
Sal vaged itens to remain the property of the Governnent shall be renoved in

a manner to prevent danmage, and packed or crated to protect the itens from
damage while in storage or during shipment. |Itens danaged during renova
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or storage shall be repaired or replaced to match existing itens.
Cont ai ners shall be properly identified as to contents. The foll ow ng
items reserved as property of the CGovernment shall be delivered to the
areas designated: Itemdirected by the Contracting O ficer.

3.4.1.3 Itens Sal vaged for the Using Service

The following itens reserved as property of the using service shall be
renoved prior to commencenent of work under this contract: Itemdirected
by the Contracting O ficer.

3.4.1. 4 Hi storical ltemns

Hi storical itenms shall be renoved in a manner to prevent damage. The
followi ng historical itens shall be delivered to the Governnent for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wherever |ocated on the site.

3.4.2 Unsal vageabl e Materi a

Concrete, masonry, and other noncomnbustible material, except concrete
permtted to remain in place, shall be disposed of in the disposal area

| ocated and approved by the Contracting Officer. The fill in the disposal
area shall remain bel ow el evation and after disposal is conpleted, the

di sposal area shall be uniformy graded to drain. Conbustible materia
shal | be di sposed of off the site.

3.5 CLEAN UP
Debris and rubbi sh shall be renpoved fromholes and sinilar excavations.
Debris shall be renpbved and transported in a manner that prevents spill age
on streets or adjacent areas. Local regul ations regardi ng hauling and
di sposal shall apply.

3.6 PAVEMENTS
Exi sting pavenents designated for renoval shall be saw cut and renoved in
accordance with the details shown on the drawings and to the limts and
dept hs indi cated on the draw ngs.

-- End of Section --
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SECTI ON 02230A

SI TE WORK

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

M CHI GAN DEPARTMENT OF TRANSPORTATI ON ( MDOT)

MDOT SEC 150 Standard Specifications for Construction,
"MOBI LI ZATI ON'; Dated 2003

MDOT SEC 201 Standard Specifications for Construction,
"CLEARING'; Dated 2003

MDOT SEC 202 Standard Specifications for Construction,
"REM TREES STRUVMS AND CORDUROY"; Dated 2003

MDOT SEC 205 St andard Specifications for Construction,
" ROADWAY EARTHWORK"; Dated 2003

MDOT SEC 208 Standard Specifications for Construction,
"SO L ERGCSI ON AND SEDI MENTATI ON CONTROL";
Dat ed 2003

MDOT SEC 808 St andard Specifications for Construction,

"FENCI NG'; Dated 2003

MDOT SEC 813 Standard Specifications for Construction,
"SLOPE PROTECTI ON'; Dated 2003

MDOT SEC 907 Standard Specifications for Construction,
"FENCI NG MATERI ALS"; Dated 2003

MDOT SEC 916 Standard Specifications for Construction,
"ERCSI ON CONTROL MATERI ALS"; Dated 2003

.2 DEFI NI TI ONS

2.1 Cl earing

Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
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desi gnated for renoval, including down tinber, snags, brush, and rubbish
occurring in the areas to be cl eared.

1.2.2 Gr ubbi ng

Grubbi ng shall consist of the renoval and di sposal of stunps, roots |arger
than 3 inches in dianeter, and matted roots fromthe designated grubbing
ar eas.

1.2.2.1 Protecti on of Trees

Existing trees indicated as requiring protection shall be fenced to protect
branches, roots, and trunks from construction damage. Root zones shall of
exi sting plants shall be protected fromtrenching and conpacti on during
construction. The Contractor shall repair any damage to existing trees and
shrubs, and repl ace existing plants which are extensively damaged or die as
a result of construction danage. The Contractor shall nmaintain tree
protection during the entire I ength of construction.

1.3 WORK AND STORAGE

The Contractor shall |ocate and seek approval in witing fromthe
CGovernment for a work and storage area prior to nobilization on-site and
will utilize this area as a stockpile/staging area to the naxi mum extent
possi ble. Under no circunstances shall the work and storage area be

| ocated within a regul ated wetl and area.

As material is excavated, it may be tenporarily stockpiled in the work and
storage area prior to disposal. The tenporary stockpiles shall not exceed
8 feet in height or have a slope greater than 1V:2H  Surface stockpiles
shal | be naintained in neat and well drained condition. At the conpletion
of the work, all tenporarily stockpiled materials shall have been placed in
the work, in the required locations, or at a location as directed by the
Government. Al tenporarily stockpiled material is to be remobved fromit's
temporary location and the area finish graded and reseeded in accordance
with Section 02921a, SEEDI NG

1.3 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submittals
Construction Equi pment; G AOF
At | east ten (10) cal endar days prior to starting work, a list of
all equi pnent, tools and nachi nes, including their sizes,
capacities and operating speeds, to be used in the perfornmance of
the work, shall be submitted. Al equipnent shall be nmintained
in satisfactory working condition at all tines.
Wrk Plan; G AOF
At |least ten (10) cal endar days prior to proceeding with the work
at the site, subnmit a work plan for the work required under this
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Section. The plan shall include a description of the neans,
nmet hods, procedures, and sequence in which the required work will
be performed. The protective neasures which will be taken to

prevent danage to areas outside the specified work area shall be
descri bed. The proposed |ocation of the Wrrk and Storage area
including all necessary docunentation fromthe | andowner, to

i ncl ude assurance the location is not within a regul ated wetl and
area. The proposed | ocations of tenporary stockpiles or excavated
materi al shall be described in detail. The l|ocations of equipnent
storage, vehicle parking, office trailers, and other Contractor
facilities shall be described and shown.

Check Survey Reports; FIO

A copy of the records of each check survey shall be provided on
the next work day follow ng the survey.

Uility Verification; G AOF

The Contractor shall submit all utility correspondence including
verification of buried utilities no later than 10 cal endar days
followi ng notice to proceed. The Contractor shall also include a
schedul e of regular neetings anticipated with the utility
conpani es during critical work stages in the vicinity of the
buried utilities.

SD- 03 Product Data
Materials OGther Than Sal able Tinber; G ACF

Witten perm ssion to dispose of such products on private
property shall be filed with the Contracting Oficer

1.3.1 EXI STI NG CONDI TI ONS
A In accordance with M chigan Act 53 Public Acts of 1974, the Contractor
shall contact "M ss Dig" 1-800-482-7171 three (3) working days prior to any

excavati on.

B. The Contractor shall becone familiar with the existing site conditions
prior to bidding.

1.3.2 REGULATORY REQUI REMENTS

A Conformto applicable code for disposal of debris.

B. Conformto all federal, state and | ocal permt requirenents for
construction within the waterway regardi ng dredged and/or fill material.
C. Coordi nate reconstruction activities including clearing, filling and

excavation with utility comnpani es.
1.3.3 CHECK SURVEYS

The Contractor shall verify elevations and di nensi ons as shown on the
construction drawi ngs and notify the Contracting Oficer's Representative
(COR) of any di screpanci es. Before begi nning any excavati on work, the
Contractor shall survey the site and exam ne the draw ngs and
specifications to determne the extent of work. The Contractor shal
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coordi nate the work of this section will all other work and shall construct
and maintain cofferdanms, shoring (if required), bracing, and supports as
required. The Contractor shall verify all tree renoval and protection with
the Existing Tree Schedul e as shown on the drawi ngs. Trees which are not

i ndi cated on the Existing Tree Schedul e shall be brought to the COR s
attention and shall require renpval if within the work area.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1 Tree Protection

Materials for fencing of trees to be protected are at the Contractor's
option subject to the approval of the Government. M ni mum acceptabl e
materials are standard 42 inch wood and wire snow fence or wire farmfence
supported by studded "T" posts.

2.2 Fenci ng

Al materials for fencing shall conformto specifications contained in NMDOT
SEC 808 and MDOT SEC 907.

PART 3 EXECUTI ON
3.1 Mobi li zati on and Denobilization

Mobi |i zation and denpbilization shall conformto specifications contained
in MDOT SEC 150.

3.2 ERCSI ON CONTROL

Erosion control shall conformto specifications contained in MDOT SEC 208,
MDOT SEC 916, and as follows. Protect existing drainage swal es, streans and
wat er i nmpoundnents from sedi nent and pol lutants resulting fromconstruction
activities. FErosion control materials and methods shall be maintained
during construction. Reroute drainage around site to prevent water from
coming in contact with disturbed areas. All water |eaving the work site
shall comply with State of M chigan permt requirenents or shall have |ess
than 50 parts per mllion (ppn) suspended solids or no visible sedinent

whi chever is nore stringent. Contractor shall provide an erosion contro
pl an as specified in paragraph SUBM TTALS. At a minimum silt fencing
shal | be placed around the perinmeter of the required construction limts,
as indicated on the drawings and in the channel to act as a turbidity
curtain during channel excavation operations. The Contractor shall ensure
the bottom edge of the silt fencing is buried throughout the duration of
construction. Al nethods of erosion control including, but not linmted
to, filter bags, sand bags, and silt fencing shall be in accordance with
MDOT SEC 208 and dependent on site conditions.

3.3 TEMPORARY FENCI NG
Tenporary fencing shall conformto specifications contained in MDOT SEC 808,
MDOT SEC 907, and as foll ows. Fencing nmust be erected around work site to
restrict public access. Acceptable types are chain |link, high-density
pol yet hyl ene fenci ng and wood snow fencing. Gates shall be provided at
vehi cl e access points.

3.4 CLEARI NG
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Clearing shall conformto specifications contained in MDOT SEC 201, and as
follows. Trees, stunps, roots, brush, and other vegetation in areas to be
cleared shall be cut off flush with or below the original ground surface,
except such trees and vegetation as nmay be indicated or directed to be |eft
standing. Trees designated to be left standing within the cleared areas
shall be trinmed of dead branches 1-1/2 inches or nmore in dianeter and
shall be trimred of all branches the heights indicated or directed. Linbs
and branches to be trimed shall be neatly cut close to the bole of the
tree or main branches. Cuts in QGak treaks during the spring and Elmtrees
during the growi ng season nore than 1-1/2 inches in dianeter shall be

pai nted with an approved tree-wound paint. Tree-wound paint shall not be
applied to any other trees. Trees and vegetation to be |eft standing shal
be protected from danage incident to clearing, grubbing, and construction
operations by the erection of barriers or by such other neans as the
circunstances require. Cearing shall also include the renoval and

di sposal of structures that obtrude, encroach upon, or otherw se obstruct
t he wor k.

3.4.1 Tree Protection

A Fence existing trees to renmain at outer edge of tree branching as
m ni mum or as approved by Governnent.

1. Install tree protection prior to the start of any other
construction activities, materials delivery or storage on site.

2. Maintain tree protection throughout project construction and
until renmoval is approved by Governnent.

B. Protect root zones of existing trees to remain from conpaction during
construction.

1. Construction vehicles and/or construction workers vehicle
par ki ng, and storage of construction nmaterials is not pernitted
inside the drip line (spread or branches) of trees to remain. Al
excavation required within the drip line of trees to remain shal
be performed by hand.

2. Construction roads shall not pass beneath the drip |line of
trees to remain unl ess approved by COR

3.4.2 Tree Repair

A Renove any branches which are damaged or die as a result of
construction.

B. Make all cuts back to a bud, branch or nmmin trunk.

C. Make all cuts flush, leaving no stubs. Proper cutting techniques
shal |l be used to prevent bark stripping on adjacent stems or branches.

D. Trees bruised or scarred during construction shall have the injured
canbi um | ayer traced back to living tissue and renmoved. Wunds shoul d be
tapered longitudinally to pronote sap flow and healing to entire perineter
of wound.

E. Smoot h and shape all wounds so as not to retain water.
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3.4.3 Tree Repl acenent

A Repl ace any existing trees scheduled to remain which are extensively
damaged such as to change the natural habit or shape of the plant; or which
die as a result of construction damage.

1. Repl ace in size and kind any trees 6" and |less in dianmeter
nmeasured 6" above the base.

2. Repl ace trees larger than 6" in dianmeter with trees of the
same ki nd having a m ni mum di aneter of 6" measured 6" above the
base.

3.5 GRUBBI NG

Grubbi ng shall conformto specifications contained in VMDOT SEC 201, MDOT
SEC 202, and as follows. Material to be grubbed, together with | ogs and
other organic or netallic debris not suitable for foundation purposes,
shall be removed to a depth of not Iess than 18 inches below the origina
surface level of the ground in areas indicated to be grubbed and in areas

i ndi cated as construction areas under this contract, such as areas to be
paved. Depressions nmade by grubbing shall be filled with suitable materi al
and conpacted to nake the surface conformwith the original adjacent
surface of the ground.

3.5.1 TRENCHI NG

Trenching shall conformto specifications contained in MDOT SEC 205, and as
fol |l ows.

A Trenching within the drip lines of trees to remain should be avoi ded
whenever possible. If required to properly execute construction, no
trenchi ng operations shall exceed the follow ng m ni num di stances as
neasured fromthe base of the plant:

Less than 6" trunk diameter - 8 mn.

6"-12" trunk dianeter - 12" mn.

Geater than 12" trunk dianeter - 16" mn.
B. Trenching closer to trees than indicated herein shall be approved by the
Covernnment prior to trenching. Any trenching required within the drip line
of trees, required to execute the work will necessitate tunneling under the

| arger roots and shall be approved by the COR prior to construction
3.5.2 DI SPOSAL OF MATERI ALS

Si dewal k renoval, |ogs, stunps, roots, brush, rotten wood, and other refuse
fromthe clearing and grubbi ng operations shall be pronptly disposed of
outside the limts of Governnment-controlled |land at the Contractor's
responsibility, except when otherwi se directed in witing. Burning or
burial of material on site is strictly prohibited. Such directive wll
state the conditions covering the disposal of such products and will also
state the areas in which they may be placed. The Contractor shall be
responsi ble for conpliance with all Federal, State, and Local |aws and
regul ations related to proper disposal of materials.

3.6 TREE REMOVAL

Tree renmpval shall conformto specifications contained in MDOT SEC 201,
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MDOT SEC 202, and as follows. Were indicated or directed, trees and stunps
that are designated as trees shall be renpbved from areas outside those
areas designated for clearing and grubbing. This work shall include the
felling of such trees and the renbval of their stunps and roots as
specified in paragraph GRUBBI NG Trees shall be di sposed of as specified in
par agr aph DI SPOSAL OF MATERI ALS

.7 DI SPOSAL OF MATERI ALS

7.1 Materials Qther Than Sal abl e Ti nber

Logs, stunps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of
outside the project linmts at the Contractor's responsibility, except when
otherwi se directed in witing. Such directive will state the conditions
covering the disposal of such products and will also state the areas in

whi ch they nay be pl aced.

.7.1.1 Pavenent Renoval

Paverent removal shall conformto specifications contained in MDOT SEC 204.
.7.1.2 Pavermrent Cold MIling

Pavenent Cold MIling shall conformto specifications contained in MDOT SEC
502.

-- End of Section --
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PART 1

1.

1

SECTI ON 02302N

EXCAVATI ON, BACKFI LLI NG AND COWMPACTI NG FOR UTI LI TI ES

GENERAL

REFERENCES

The publications listed below forma part of this specification to the

ext ent

ACPA

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ref erenced.
basi ¢ designation only.

The publications are referred to in the text by the

AMERI CAN CONCRETE PI PE ASSCCI ATI ON ( ACPA)

01-103

(1990) Concrete Pipe Installation Manua

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

D 698

D 1556

D 1557

D 1586

D 2487

D 2922

D 3017

D 3786

D 4253

D 4254

D 4355

(1991) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-Ibf/ft (600 kN-m m))

(1990; R 1996) Density and Unit Wi ght of
Soil in Place by the Sand-Cone Met hod

(1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/ft (2,700 KN-nmim))

(1984; R 1992) Penetration Test and
Split-Barrel Sanpling of Soils

(1993) dassification of Soils for
Engi neering Purposes (Unified Soi
Cl assification Systemn

(1996) Density of Soil and Soil-Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

(1996) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

(1987) Hydraulic Bursting Strength of
Knitted Goods and Nonwoven Fabrics -
Di aphragm Bursting Strength Tester Method

(1993) Maxi mum I ndex Density of Soils
Using a Vibratory Tabl e

(1991) M ninmum I ndex Density and Unit
Wei ght of Soils and Cal cul ati on of
Rel ative Density

(1992) Deterioration of Geotextiles from
Exposure to U traviolet Light and Water
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(Xenon- Arc Type Appar at us)

ASTM D 4491 (1996) Water Perneability of Geotextiles
by Permttivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength
of Ceotextiles

ASTM D 4632 (1991; R 1996) Grab Breaking Load and
El ongation of Geotextiles

ASTM D 4751 (1995) Determ ning Apparent Opening Size
of a CGeotextile

ASTM D 4759 (1988; R 1996) Deternining the
Speci fication Confornmance of Geosynthetics

ASTM D 4833 (1988; R 1996) Index Puncture Resistance
of Geotextiles, Geonenbranes, and Rel ated
Product s

U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (1996) Safety and Health Requirenents
Manual

M CHI GAN DEPARTMENT OF TRANSPORTATI ON ( MDOT)

VDOT SEC 902 Standard Specification for Construction,
" AGCREGATES"; Dated 2003

MDOT SEC 902 St andard Specification for Construction,
" AGCREGATES"; Dated 2003

1.2 DEFI NI TI ONS

1.2.1 Backfill
Material used in refilling a cut, trench or other excavation.

1.2.2 Cohesive Materials
Soils classified by ASTM D 2487 as GC, SC, M., CL, MH, and CH Materials
classified as GMand SMwill be identified as cohesive only when fines have
a plasticity index greater than zero.

1.2.3 Cohesi onl ess Materials
Soils classified by ASTM D 2487 as GW GP, SW and SP. Materials
classified as GMand SMwill be identified as cohesionl ess only when the
fines have a plasticity index of zero.

1.2.4 Conpacti on
The process of mechanically stabilizing a material by increasing its
density at a controlled noisture condition. "Degree of Conpaction" is
expressed as a percentage of the maxi mum density obtained by the test

procedure described in ASTM D 698 or ASTM D 1557 for general soil types,
abbreviated in this specification as "95 percent ASTM D 698 maxi num
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density."
1.2.5 Granul ar Pi pe Beddi ng

A dense, well-graded aggregate m xture of sand, gravel, or crushed stone
(mxed individually, in conmbination with each other, or with suitable

bi nder soil) placed on a subgrade to provide a suitable foundation for

pi pe. Granul ar bedding material nmay al so consist of poorly graded sands or
gravel s where fast draining soil characteristics are desired.

1.2.6 Hard Materi al

Weat hered rock, dense consolidated deposits, or conglonerate materials
(excluding man nmade materials such as concrete) which are not included in
the definition of "rock" but which usually require the use of heavy
excavati on equi pnent, ripper teeth, or jack hamrers for renoval. Material
indicated in the soil boring logs as having a standard penetration

resi stance as determ ned by ASTM D 1586 between 60 and 600 bl ows per foot
is arbitrarily defined herein as "Hard Material."

1.2.7 In-Situ Soi
Existing in place soil.
1.2.8 Lift

A layer (or course) of soil placed on top of subgrade or a previously
prepared or placed soil in a fill or backfill.

1.2.9 Porous Fill

A granular soil material having a large void ratio when placed and
compacted, allowing a free flow of fluid to or fromthe surroundi ng soil
with no nore than 5 percent of the material passing the No. 200 Sieve.

1.2.10 Refill
Material placed in excavation to correct overcut in depth.
1.2.11 Rock

Sol i d honpbgeneous interlocking crystalline material with firmy cenented,

| am nated, or foliated nasses or congl onerate deposits, neither of which
can be renoved w thout systematic drilling and the use of expansion jacks
or feather wedges, or the use of backhoe-nmounted pneumatic hol e punchers or
rock breakers; also |large boul ders, buried masonry, or concrete other than
pavenent exceeding 1/2 cubic yard in volune. Renoval of "hard material"
will not be considered rock excavation because of internmttent use of
backhoe- mount ed pneunatic hol e puncher or rock breaker that is perfornmed
nerely to increase production. Material identified in the soil boring |ogs
as having a standard penetration resistance as deterni ned by ASTM D 1586
greater than 600 blows per foot is arbitrarily defined herein as "Rock."

1.2.12 Topsoi |
In natural or undisturbed soil formations, the fine-grained, weathered
material on the surface or directly bel ow any | oose or partially deconposed

organic matter. Topsoil may be a dark-colored, fine, silty, or sandy
material with a high content of well deconposed organic nmatter, often
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contai ning traces of the parent rock material. Gadation and materi al
requirenents specified herein apply to all topsoil references in this
contract. The material shall be representative of productive soils in the
vicinity.

1.2.13 Unyi el di ng Materi al
Rock rib, ridge, rock protrusion, or soil with cobbles in the trench bottom
requiring a covering of finer grain material or special bedding to avoid
bridging in the pipe or conduit.

1.2.14 Unsatisfactory Materi al
In-Situ soil or other material which can be identified as having

insufficient strength characteristics or stability to carry intended | oads
in the trench without excessive consolidation or loss of stability. Also

backfill material which contains refuse, frozen material, |arge rocks,
debris, soluble particles, and other material which could damage the pipe
or cause the backfill not to conpact. Materials classified as PT, OH, or

QL by ASTM D 2487 are unsatisfactory.
1.2.15 Unst abl e Materi al
Material in the trench bottomwhich | acks firmess to nmaintain alignnent
and prevent joints fromseparating in the pipe, conduit, or appurtenance
structure during backfilling. This may be material otherw se identified as
sati sfactory whi ch has been di sturbed or saturated.
1.3 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:
SD- 06 Test Reports
Trench backfill material tests; G AOF
Pi pe bedding; G ACF
material tests; G AOF
Topsoil tests; G ACF
Test for noisture-density relation; G ACF
Density and noisture tests; G AOF
Submit Test reports within 15 days of conpletion.
SD- 07 Certificates
Shoring and sheeting plan; G AOF
Dewat ering plan; G ACF

Submit plans within 10 days of award of contract.

SECTI ON 02302 Page 6



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

1.4 REGULATORY REQUI REMENTS

Mat eri al s and wor kmanship specified herein with reference to MDOT State
Standard shall be in accordance with the referenced articles, sections, and
par agr aphs of the standard except that contractual and paynment provisions
do not apply. Were the term"Engineer" is used, it shall nean the
Contracting Officer. \Where the term"state" is used, it shall mean
"Federal Governnent."

1.5 DELI VERY, STORAGE, AND HANDLI NG

Deliver and store materials in a manner to prevent contamni nation,
segregation, freezing, and other danage. Store synthetic fiber filter
fabric to prevent exposure to direct sunlight.

1.6 CRI TERI A FOR BI DDI NG
Base bids on the following criteria:
a. Surface elevations are as indicated.

b. No pipes or other man-nade obstructions, except those indicated,
wi Il be encountered.

c. The character of the material to be excavated or found in the
trench is as indicated. 1In addition to rock as indicated and as
defined in paragraph entitled "Definitions," hard material in the
form of conglonerate clay, sand, silt, or gravel wll be
encountered. Renove such hard material to the |lines and grades
i ndi cated regardl ess of the hardness or quantity. Renoval of rock
to the lines and grades indicated shall be done at the unit price
bid for "Rock Excavation." Base bids on cubic yards of rock
excavati on.

d. Gound water elevations indicated are those existing at the tine
subsurface investigations were nade and do not necessarily
represent ground water elevation at the time of construction

e. Suitable backfill and bedding nmaterial in the quantities required
is not available at the project site.

f. Blasting will not be permitted.
1.7 PROTECTI ON
1.7.1 Dewat eri ng Pl an

Base on site surface and subsurface conditions, avail able soil and
hydr ol ogi cal dat a.

1.7.2 Uilities

M ss-Dig shall be called three (3) working days prior to the start of
construction to verify the location of the existing utilities. Myvenent of
construction machi nery and equi pnent over pipes and utilities during
construction shall be at the Contractor's risk. Performwork adjacent to
utilities as indicated in accordance with procedures outlined by utility
conpany. Excavation made with power-driven equi pnment is not pernitted
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within two feet of marked utility or subsurface construction. For work

i medi atel y adj acent to or for excavations exposing a utility or other
buried obstruction, excavate by hand. Start hand excavation on each side
of the indicated obstruction and continue until the obstruction is
uncovered or until clearance for the new grade is assured. Support
uncovered lines or other existing work affected by the contract excavation
until approval for backfill is granted by the Contracting Officer. Report
damage to utility lines or subsurface construction imediately to the
Contracting Oficer.

1.8 QUALI TY ASSURANCE

1.8.1 Shoring and Sheeting Pl an
Describe materials of shoring systemto be used. |ndicate whether or not
conponents will remain after filling or backfilling. Provide plans,
sketches, or details along with cal culations by a professional engineer
registered in any jurisdiction. |Indicate sequence and net hod of
installation and renoval .

1.8.2 Dewat eri ng Pl an
Descri be nmethods for renoving collected water from open trenches and
diverting surface water or piped flow anay fromwrk area. Record
performance and effectiveness of nethod or systemin use and submt weekly.

1.8.3 Test for noisture-density relation
Subnmit 7 days prior to comrencing utility excavation.

1.8.4 Topsoil tests

Submit topsoil tests verifying conformance to required paraneters prior to
commenci ng seedi ng operations.

1.8.5 Density and noisture tests

Submit field test data not |isted above sufficiently in advance of
construction so as not to delay work. Submit within 14 days of test date.

1.8.6 Trench backfill material tests

Submt field test data not |isted above sufficiently in advance of
construction so as not to delay work. Submit within 14 days of test date.

PART 2 PRODUCTS

2.1 SO L MATERI ALS
Provide soil materials as specified below free of debris, roots, wood,
scrap material, vegetable matter, refuse, soft unsound particles, ice, or
ot her deleterious and objectionable material s.

2.1.1 Backfi |

Bring trenches to grade indicated on the draw ngs using material,
classified as MDOT SEC 902 State Standard.

2.1.2 Speci al Backfill for Structures and Pavenents
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Backfill trenches under roads, structures, and paved areas with material
conformng to class I, MDOT SEC 902 State Standard.
2.1.3 Sand

Cl ean, coarse-grained sand classified as fine aggregate in accordance with
Section gradation 2NS, 2 Ms, or 2SS of the MDOT SEC 902 State Standard.

2.1. 4 G avel

Cl ean, coarsely graded natural gravel, crushed stone or a conbination
thereof identified as dense-graded coarse aggregates in accordance with
Section grade 21AA, 21A, 22A, or 23A of the MDOT SEC 902 State Standard.

2.1.5 Topsoi|l Materia

Sal vaged topsoil from stockpile. Furnish additional topsoil from approved
sources off the site if stockpiled nmaterial is insufficient to conplete
wor k i ndi cat ed.

Free of subsoil, stunps, rocks larger than 3/4 inch in diameter (with

maxi mum 3 percent retained on 1/4 inch sieve), brush, weeds, toxic

subst ances, and other naterial or substance detrinmental to plant growh.
Topsoil shall be a natural, friable soil representative of productive soils
in the vicinity.

2.1.6 Bor r ow
Provide materials neeting requirenent for pipe bedding, fill, special
backfill, sand, gravel, backfill, granular fill, and topsoil. Obtain
borrow materials in excess of those furnished from excavati ons specified
herein from approved sources off the site.

2.1.7 Pi pe Beddi ng

TABLE 02302-1 UTILITY EARTHWORK REFERENCES

Pl PE ARMY SO L | NSTALLATI ON
MATERI ALS SPECI FI CATI ON NMATERI ALS REFERENCE REF
a. Concrete 02630a ACPA 01-103
Gravity, Sewer, 02531 (Rei nf or ced)
Cul vert

(Non- Rei nforced) d ass
A, B, or C, bedding materia

Provide material for pipe bedding gradation class Il of the MDOT SEC 902
State Standard.

2.2 FI LTER FABRI C

Provi de a pervi ous sheet of polyester, nylon, glass or polypropylene,
ultraviolet resistant filaments woven, spun bonded, fused, or otherw se
manuf actured into a nonraveling fabric with uniformthickness and strength.
Fabric shall have the follow ng manufacturer certified m ni mum average rol
properties as determ ned by ASTM D 4759:
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Cass A Class B

a. Gab tensile strength (ASTM D 4632) mn. 200 90 | bs.
machi ne and transversed direction

b. Gab elongation (ASTM D 4632) mn. 15 15 percent
machi ne and transverse direction

c. Puncture resistance (ASTM D 4833) mn. 75 45 | bs.

d. Millen burst strength (ASTM D 3786) mn. 200 140 psi.

e. Trapezoidal Tear (ASTM D 4533) mn. 75 45 | bs.

f. Apparent Opening Size (ASTM D 4751) mn. .21 .21 mm

g. Permeability (ASTM D 4491) k fabric greater than k soi

h. U V. Degradation (ASTM D 4355) 70% Strength retained at 150 hours

2.3 DETECTI ON W RE FOR NON- METALLI C PI PI NG

Detection wire shall be insulated single strand, solid copper with a
m ni mum di ameter of 12 AWG

PART 3  EXECUTI ON
3.1 PROTECTI ON
3.1.1 Shoring and Sheeting

Provi de shoring bracing trench boxes and sheeting where indicated. In
addition to Section 25 A and B of EM 385-1-1 and ot her requirenents set
forth in this contract, include provisions in the shoring and sheeting plan
that will acconplish the follow ng:

a. Prevent undernining of pavenents, foundations and sl abs.

b. Prevent slippage or novenent in banks or slopes adjacent to the
excavati on.

3.1.2 Dr ai nage and Dewat eri ng

Plan for and provide the structures, equipnent, and construction for the
coll ection and di sposal of surface and subsurface water encountered in the
course of construction.

3.1.2.1 Dr ai nage

Surface water shall be directed away from excavati on and construction sites
so as to prevent erosion and underm ning of foundations. Diversion
ditches, dikes and gradi ng shall be provided and nai ntai ned as necessary
during construction. Excavated sl opes and backfill surfaces shall be
protected to prevent erosion and sl oughing. Excavation shall be perforned
so that the site and the area i mMmedi ately surrounding the site and
affecting operations at the site shall be continually and effectively

dr ai ned.
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3.1.3 Dewat eri ng

G oundwater flowing toward or into excavations shall be controlled to
prevent sl oughi ng of excavation slopes and walls, boils, uplift and heave
in the excavation and to elinnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permitted within 3 feet of the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
restoration of the foundati on area have been made. Control measures shal
be taken by the time the excavation reaches the water level in order to
maintain the integrity of the in situ material. Wile the excavation is
open, the water level shall be nmintained continuously, at least 1 foot
bel ow t he working | evel .

Operate the dewatering system until construction work bel ow exi sting water
| evels is conplete. Measure and record the performance of the dewatering
system Have a back-up punp and system avail able for i mediate use.

3.1.4 Underground Utilities

Location of the existing utilities indicated is approximte. The
Contractor shall physically verify the |ocation and el evation of the
existing utilities indicated prior to starting construction. The
Contractor shall contact the "M SS DIG' alert systemat (1-800-482-7171)
for assistance in locating existing utilities.

3.1.5 Structures and Surfaces

Protect newy backfilled areas and adjacent structures, slopes, or grades
fromtraffic, erosion settlenent, or any other damage. Repair and
reestabl i sh damaged or eroded grades and sl opes and restore surface
construction prior to acceptance. Protect existing streams, ditches, and
stormdrain inlets fromwater-borne soil by nmeans of filter fabric dans as
indicated on the contract drawings. Performwork in accordance with
requirements specified in Section 01130, ENVI RONMENTAL PROTECTI ON

3.1.5.1 Di sposal of Excavated Materia
Di spose of excavated material so that it will not obstruct the flow of
runof f, streans, endanger a partly finished structure, inpair the

efficiency or appearance of any facilities, or be detrinental to the
conpl et ed worKk.

3.1.5.2 St ockpi | e Rock
Stockpile rock fromtrench excavations in the |ocation indicated and use
for constructing sides and bottoms of channels (rip-rap), as directed by
Contracting Oficer. Renove excess stockpiled rock upon conpletion of
construction.

3.1.6 Channel s and Ditches
Construct (rip-rap) rock protection in areas indicated to the |ines and
thi cknesses specified to dissipate streamenergy and prevent channe
erosion. Place rip-rap in bedding of on a layer of filter fabric.

3.2 SURFACE PREPARATI ON

3.2.1 St ockpi | i ng Topsoi
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3.

Strip suitable soil fromthe site where excavation or grading is indicated
and stockpile separately from other excavated material. Material
unsuitable for use as topsoil shall be wasted. Locate topsoil so that the
material can be used readily for the finished grading. Were sufficient
existing topsoil conformng to the material requirenents is not avail able
on site, provide borrow nmaterials suitable for use as topsoil. Protect
topsoil and keep in segregated piles until needed.

. 2.2 Cutting Pavenent, Curbs, and Gutters

Saw cut with neat, parallel, straight lines one foot wi der than trench

wi dth on each side of trenches and one foot beyond each edge of pits. Wen
the saw cut is within 6 feet of an existing joint, renpve pavenent to the
exi sting joint.

.3 GENERAL EXCAVATI ON AND TRENCHI NG

Keep excavations free fromwater while construction is in progress. Notify
the Contracting Oficer imediately in witing if it becomes necessary to
renove rock or hard, unstable, or otherw se unsatisfactory nmaterial to a
depth greater than indicated. Make trench sides as nearly vertical as
practi cabl e except where sloping of sides is allowed. Sides of trenches
shal |l not be sloped fromthe bottomof the trench up to the el evation of
the top of the pipe. Excavate |edge rock, boul ders, and other unyiel ding
material to an overdepth at |east 6 inches bel ow the bottom of the pipe and

appurtenances unl ess otherw se indicated or specified. Blasting will not
be permtted. Overexcavate soft, weak, or wet excavations as indicated.
Use bedding material placed in 6 inch maxi num|layers to refill overdepths

to the proper grade. At the Contractor's option, the excavations may be
cut to an overdepth of not |less than 4 inches and refilled to required
grade as specified. Gade bottomof trenches accurately to provide uniform
bearing and support for each section of pipe and structure on undi sturbed
soil, or bedding material as specified at every point along its entire

| ength except for portions where it is necessary to excavate for bell holes
and for making proper joints. Dig bell holes and depressions for joints
after trench has been graded. Dinension of bell holes shall be as required
for properly making the particular type of joint to ensure that the bel
does not bear on the bottom of the excavation. Trench dimensions shall be
as i ndicat ed.

. 3.1 Shoring and Sheeting

Shore and sheet excavations as described in the plan submitted with various
menber sizes arranged to prevent injury to persons and damage to
structures. Arrange shoring and sheeting to preclude injurious caving
during renoval. Obtain approval fromthe Contracting Oficer prior to
renovi ng shoring, sheeting, or bracing in excavations adjacent to on-grade
sl abs, foundations, or other structural elenents.

.4 BEDDI NG

O materials and depths as specified for utility lines and utility line
structures. Place bedding in 6 inch maxi mum | oose lifts. Provide uniform
and continuous support for each section of structure except at bell holes
or depressions necessary for making proper joints.

5 BURI ED DETECTI ON W RE
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Bury detection wire directly above non-netallic piping at a distance not to
exceed 12 inches above the top of pipe. The wire shall extend continuously
and unbroken, from manhole to manhole. The ends of the wire shal

term nate inside the manhol es at each end of the pipe, with a mninumof 3
feet of wire, coiled, renaining accessible in each manhole. The wire shal
remain insulated over it's entire length. The wire shall enter manhol es
between the top of the corbel and the frame, and extend up through the

chi mey seal between the frame and the chi mey seal .

3.6 BACKFI LLI NG

Construct backfill in two operations (initial and final) as indicated and
specified in this section. Place initial backfill in 6 inch maxi num | oose
lifts to 1 foot above pipe unless otherw se specified. Ensure that
initially placed material is tanped firmy under pipe haunches. Bring up

evenly on each side and along the full length of the pipe, or structure.
Ensure that no damage is done to the utility or its protective coating.
Pl ace the remai nder of the backfill (final backfill) in 10 inch maxi nrum

| oose lifts unless otherw se specified. Conpact each loose lift as
specified in the paragraph entitled "CGeneral Conpaction" before placing the
next lift. Do not backfill in freezing weather or where the material in
the trench is already frozen or is nuddy, except as authorized. Provide a
m ni mum cover fromfinal grade of 3 feet for water piping, stormdrains, and
for sewer mains. \Were settlenents greater than the tol erance all owed
herein for grading occur in trenches and pits due to inproper conpaction,
excavate to the depth necessary to rectify the problem then backfill and
compact the excavation as specified herein and restore the surface to the
required el evation. Coordinate backfilling with testing of utilities.
Testing for the followi ng shall be conplete before final backfilling:

wat er distribution, stormdrainage, sanitary sewer,and gas distribution
syst ens.

3.7 COVPACTI ON

Use hand-operated, plate-type, vibratory, or other suitable hand tanpers in
areas not accessible to larger rollers or conpactors. Avoid damagi ng pipes
and protective pipe coatings. Conpact material in accordance with the

foll owi ng unl ess otherwi se specified. |If necessary, alter, change, or

nodi fy sel ected equi pnent or conpaction nmethods to nmeet specified
conpacti on requirenents.

3.7. 1 Conpaction of Material in Subcuts or Overexcavations

In rock, conpact to 95 percent of ASTM D 1557 maxi num density. In stable
soils, conpact to 95 percent of maxi mum density ASTM D 1557.

3.7.2 Conpaction of Pipe and Conduit Beddi ng

In rock, conpact to 95 percent and in soil, conpact to 95 percent of ASTM D
1557 maxi mum density.

3.7.3 Conpaction of Backfil

Conpact initial backfill material surroundi ng pipes, cables, conduits, or
ducts, to 95 percent of ASTM D 698, ASTM D 1557, ASTM D 4254 naxi mum

density except where beddi ng and backfill are the same material. \Were
beddi ng and backfill are the same material, conpact initial backfill to the
density of the bedding. Under areas to be seeded or sodded, conpact
succeedi ng |l ayers of final backfill to 85 percent of ASTM D 698, ASTM D 1557,
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ASTM D 4254 mexi mum density. For utilities under structures and pavenents
compact succeeding |l ayers of final backfill as specified under paragraph
entitled "Special Earthwork Installation Requirenents."

3.8 SPECI AL EARTHWORK | NSTALLATI ON REQUI REMENTS
3.8.1 Manhol es and Ot her Appurtenances

Provide at |least 12 inches clear fromouter surfaces to the enbankment or
shoring. Renobve rock as specified herein. Refill overdepths with grave
to the required grade and conpact as specifi ed.

3.8.2 Conpaction for Structures and Pavenents

Place final backfill in 6 inch maxi mumloose lifts. Conpact all backfil
surroundi ng pi pes, ducts, conduits, and other structures to 95 percent of
ASTM D 1557 maxi mum density except conpact the top 12 inches of subgrade to
95 percent of ASTM D 1557 maxi num density. Backfill to permit the rolling
and conpacting of the conpl eted excavation with the adjoining naterial,
providing the specified density necessary to enabl e paving of the area

i medi ately after backfilling has been conpl et ed.

3.8.3 Abandoni ng Manhol es

Al'l abandoned manholes will be cut to 2-foot bel ow grade, the
pi pes plugged in accordance with the project details, and the manhol e
filled with conmpacted sand per the requirenents of this specification.

3.9 FI Nl SH OPERATI ONS
3.9.1 Gradi ng

Finish to grades indicated within one-tenth of a foot. Provide sod or
topsoil in areas to be seeded or sodded in accordance with requirenents
specified in Section 02921a, SEEDI NG Grade areas to drain water away from
structures and to provide suitable surfaces for nowi ng machi nes. G ade

exi sting grades that are to remain but have been di sturbed by the
Contractor's operations.

3.9.2 Spr eadi ng Topsoi

Clear areas to receive topsoil for the finished surface of naterials that
woul d interfere with planting and mai nt enance operations. Scarify subgrade
to a depth of 2 inches. Do not place topsoil when the subgrade is frozen,
extrenely wet or dry, or in other conditions detrinmental to seeding,

pl anting, or grading. Spread topsoil to a uniformdepth of 4 inches over
the desi gnat ed areas.

3.9.3 Di sposition of Surplus Materia
Surplus or other soil material not required or suitable for filling,
backfilling, or grading shall be renoved to approved | ocation outside of
project site. Conply with requirenents of Section 01130, ENVI RONMENTAL
PROTECTI ON

3.9.4 Protecti on of Surfaces

Protect newy graded areas fromtraffic, erosion, and settlenents that may
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occur and as required in Section 01575, "Tenporary Environnmental Controls."
Repair or reestablish damaged grades, el evations, or slopes.

3.9.5 Paverent Repair

Repai r pavenent, curbs, and gutters as specified in Section 02770a,
CONCRETE SI DEWALKS AND CURBS AND GUTTERS. Do not repair pavenent unti
trench or pit has been backfill ed and conpacted as specified herein.
Provide a tenmporary road surface of gravel over backfilled portion unti

per manent pavenent is repaired. Renpve and di spose of tenporary road
surface material when pernmanent pavenent is placed. As a mninmum naintain
one-way traffic on roads and streets crossed by trenches.

3.10 FI ELD QUALI TY CONTRCL

Testing shall be perfornmed by an approved commercial testing | aboratory or
by the Contractor subject to approval. |If the Contractor elects to

establish testing facilities, no work requiring testing will be pernitted
until the Contractor's facilities have been inspected and approved by the

Contracting Officer. Test sand, gravel, bedding, backfill, and topsoil for
conformance to specified requirenents. Test backfill to be used under
roads and paved areas for conformance to special requirenents. Test
beddi ng and backfill for noisture-density relations in accordance with ASTM

D 698, ASTM D 1557 and ASTM D 4253 as specified herein. Performat |east
one of each of the required tests for each material provided. Perform
sufficiently in advance of construction so as not to delay work. Provide
additional tests as specified above for each change of source. Perform
density and noisture tests in randomy selected |ocations and in accordance
with ASTM D 1556, ASTM D 2922 and ASTM D 3017 as fol | ows:

a. Bedding and backfill in trenches: One test per 50 linear feet in
each lift.

b. Appurtenance structures: One test per 100 square feet or fraction
thereof in each lift.

Where ASTM D 2922 and ASTM D 3017 are used to test field conpaction
densities, verify test results by perform ng at | east one test per day
usi ng ASTM D 1556 at a location already tested in accordance with ASTM D
2922. Performat |east one additional test using ASTM D 1556 for every ten
tests perfornmed with a nucl ear device, at |ocations checked in accordance
with ASTM D 2922.

-- End of Section --
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SECTI ON 02531

SANI TARY SEVERS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 150 (2002) Portland Cenent

ASTM C 270 (2001a) Mortar for Unit Masonry

ASTM C 443 (2001) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 94 (2000e2) Ready-M xed Concrete

ASTM C 990 (2001a) Joints for Concrete Pipe,

Manhol es, and Precast Box Sections Using
Preformed Fl exi ble Joint Sealers

ASTM D 3034 (2000) Type PSM Pol y(Vinyl Chloride) (PVO
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS A- A- 60005 (1998) Franes, Covers, Gratings, Steps,
Sunp and Catch Basin, Manhole ++

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910. 27 Fi xed Ladders
UNI - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)
UBPPA UNI - B- 3 (1992) Recommended Practice for the

Installation of Polyvinyl Chloride (PVQ
Pressure Pipe (Nominal Dianeters 4-36 |nch)
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UBPPA UNI - B- 6 (1990) Recommended Practice for the
Low Pressure Air Testing of Installed
Sewer Pi pe

1.2  SYSTEM DESCRI PTI ON
1.2.1 Sanitary Sewer Gravity Pipeline

Provide mains and | aterals of PVC plastic pipe. Provide building
connections 4 or 6 inch lines of polyvinyl chloride (PVC) plastic pipe to
match existing lateral size.

Provi de new and nodify existing exterior sanitary gravity sewer piping and
appurtenances. Provide each system conplete and ready for operation. The
exterior sanitary gravity sewer systemincludes equi pnent, materials,
installation, and workmanship as specified herein. Provide a cleanout at
grade for each lateral. The cleanout shall be | ocated at the property line,
at the point of connection to existing service |eads.

1.3 GENERAL REQUI REMENTS

The construction required herein shall include appurtenant structures and
exterior sanitary gravity sewers to points of connection with the building
drains. The Contractor shall replace danaged material and redo
unaccept abl e work at no additional cost to the CGovernment. Excavation and
backfilling is specified in Section 02302N, EXCAVATI ON, BACKFI LLI NG AND
COVPACTI NG FOR UTILITIES. Backfilling shall be acconplished after

i nspection by the Contracting Officer. Before, during, and after
installation, plastic pipe and fittings shall be protected from any
environment that would result in danage or deterioration to the naterial.
The Contractor shall have a copy of the nmanufacturer's instructions

avail abl e at the construction site at all times and shall follow these
instructions unless directed otherwi se by the Contracting O ficer.

Sol vent's, solvent conpounds, lubricants, elastomeric gaskets, and any
simlar materials required to install the plastic pipe shall be stored in
accordance with the manufacturer's reconmendati on and shall be discarded if
the storage period exceeds the recomrended shelf life. Solvents in use
shal | be di scarded when the recomended pot life is exceeded.

1.4 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be submtted in accordance with Section
01330, SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs
Precast concrete nanhole; G AOF
Franes, covers, and gratings; G AOF
SD- 03 Product Data
Pipeline materials including joints, fittings, and couplings; G
ACF.
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Submit manufacturer's standard draw ngs or catal og cuts.
SD-07 Certificates
Portland Cenent; G AOF

Certificates of conpliance stating the type of cement used in
manuf acture of concrete pipe, fittings and precast manhol es.

Joints; G ACF
Certificates of conpliance stating that the fittings or gaskets
used for waste drains or lines designated on the plans are oil
resistant.
1.5 DELI VERY, STORAGE, AND HANDLI NG
1.5.1 Del i very and Storage
1.5.1.1 Pi pi ng
I nspect materials delivered to site for danage; store with mni num of
handling. Store materials on site in enclosures or under protective
coverings. Store plastic piping and jointing materials and rubber gaskets
under cover out of direct sunlight. Do not store materials directly on the
ground. Keep inside of pipes and fittings free of dirt and debris.
1.5.1.2 Cenent, Aggregate, and Reinforcenent
As specified in Section 03307N, CONCRETE FOR M NOR STRUCTURES.
1.5.2 Handl i ng
Handl e pipe, fittings, and other accessories in such manner as to ensure
delivery to the trench in sound undanmaged condition. Take special care not
to damage linings of pipe and fittings; if lining is danaged, make
satisfactory repairs. Carry, do not drag, pipe to trench.
PART 2 PRODUCTS
2.1 Pl PELI NE MATERI ALS

Pi pe shall conformto the respective specifications and other requirements
speci fied bel ow

2.1.1 PVC Plastic Gravity Sewer Piping
2.1.1.1 PVC Plastic Gravity Pipe and Fittings

ASTM D 3034, SDR 26, or ASTMF 949 with ends suitable for el astomeric
gasket joints.

2.1.1.2 PVC Plastic Gravity Joints and Jointing Materi al

Joints shall conformto ASTM D 3212. Gaskets shall conformto ASTM F 477.

2.2 CONCRETE MATERI ALS
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2.2.1 Cenent Mortar
Cenent nortar shall conformto ASTM C 270, Type Mwth Type || cenent.
2.2.2 Portl and Cenent

Portl and cement shall conformto ASTM C 150, Type Il for concrete used in
concrete pipe, concrete pipe fittings, and manhol es and type optional wth
the Contractor for cement used in concrete cradle, concrete encasenent, and
t hrust bl ocki ng.

2.2.3 Portl and Cenment Concrete

Portl and cement concrete shall conformto ASTM C 94, conpressive strength of
4000 psi at 28 days, except for concrete cradle and encasenent or concrete
bl ocks for manhol es. Concrete used for cradle and encasenent shall have a
conpressive strength of 2500 psi mninmumat 28 days. Concrete in place
shal |l be protected fromfreezing and noisture | oss for 7 days.

2.3 M SCELLANEQUS NMATERI ALS
2.3.1 Precast Concrete Manhol es.

Precast concrete manhole risers, base sections, and tops shall conformto
ASTM C 478; base and first riser shall be nmonolithic.

2.3.2 Gaskets and Connectors

Gaskets for joints between manhol e sections shall conformto ASTM C 443.
Resilient connectors for making joints between nmanhol e and pi pes entering
manhol e shall conformto ASTM C 923 or ASTM C 990.

2.3.3 Ext ernal Preforned Rubber Joint Seals

An external prefornmed rubber joint seal shall be an accepted nethod of
sealing cast iron covers to precast concrete sections to prevent ground
water infiltration into sewer systenms. All finished and seal ed manhol es
constructed in accordance with paragraph entitled "Manhol e Construction”
shal |l be tested for | eakage in the sane nanner as pipelines as described in
par agraph entitled "Leakage Tests." The seal shall be nmulti-section with a
neoprene rubber top section and all |ower sections made of Ethyl ene

Propl ene Di Mononmer (EPDM rubber with a m ni mumthickness of 60 mls.

Each unit shall consist of a top and bottom section and shall have nastic
on the bottom of the bottom section and mastic on the top and bottom of the
top section. The mastic shall be a non-hardeni ng butyl rubber seal ant and
shal |l seal to the cone/top slab of the manhol e/catch basin and over the lip
of the casting. Extension sections shall cover up to two nore adjusting
rings.

2.3.4 Metal Itens
2.3.4.1 Frames, Covers, and Gratings for Manhol es
FS A- A- 60005, cast iron; figure nunbers shall be as indicated:
Frames and covers shall be cast iron, ductile iron. Cast iron franes and

covers shall be as indicated or shall be of type suitable for the
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application, circular, without vent holes. The franmes and covers shal
have a conbi ned wei ght of not |less than 400 pounds. The word " Sewer"
shal | be stanped or cast into covers so that it is plainly visible.

2.3.4.2 Manhol e St eps

Zinc-coated steel conforming to 29 CFR 1910. 27. Al um num steps or rungs
will not be permitted. Steps are not required in manholes |ess than 4 feet
deep.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF PI PELI NES AND APPURTENANT CONSTRUCTI ON
3.1.1 Ceneral Requirenents for Installation of Pipelines

Apply except where specific exception is nmade in the followi ng paragraphs
entitled "Special Requirenments."

3.1.1.1 Locati on

The work covered by this section shall termnate at a point approxinmately 5
feet fromthe building , unless otherwi se indicated. Were the |ocation of
the sewer is not clearly defined by dinmensions on the draw ngs, do not |ay
sewer |line closer horizontally than 10 feet to a water main or service
line. \Where sanitary sewer |ines pass above water |ines, encase sewer in
concrete for a distance of 10 feet on each side of the crossing, or
substitute rubber-gasketed pressure pipe for the pipe being used for the
sanme di stance. Wiere sanitary sewer |ines pass below water lines, lay pipe
so that no joint in the sewer line will be closer than 3 feet, horizontal

di stance, to the water I|ine.

a. Sanitary piping installation parallel with water |ine:

(1) Normal conditions: Sanitary piping or nmanholes shall be laid
at least 10 feet horizontally froma water |ine whenever possible.
The di stance shall be neasured edge-to-edge.

(2) Unusual conditions: Wen [ocal conditions prevent a
hori zontal separation of 10 feet, the sanitary piping or nanhol e
may be laid closer to a water |ine provided that:

(a) The top (crown) of the sanitary piping shall be at |least 18
i nches bel ow the bottom (invert) of the water main.

(b) Were this vertical separation cannot be obtained, the
sanitary piping shall be constructed of AWM-approved ductile iron
wat er pipe pressure tested in place wi thout |eakage prior to
backfilling.

(c) The sewer nanhol e shall be of watertight construction and
tested in place.

b. Installation of sanitary piping crossing a water |ine:
(1) Normal conditions: Lay sanitary piping crossing water |ines
to provide a separation of at |east 18 inches between the top of

the sanitary piping and the bottom of the water |ine whenever
possi bl e.
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3.

3.

3.

(2) Unusual conditions: Wen local conditions prevent a vertica
separation descri bed above, use the follow ng construction

(a) Sanitary piping passing over or under water |ines shall be
constructed of AWM:-approved ductile iron water pipe, pressure
tested in place without |eakage prior to backfilling.

(b) Sanitary piping passing over water lines shall, in addition
be protected by providing:

1. A vertical separation of at |east 18 inches between the bottom
of the sanitary piping and the top of the water line.

2. Adequate structural support for the sanitary piping to prevent
excessi ve deflection of the joints and the settling on and
breaki ng of the water line.

3. That the length, mininmm20 feet, of the sanitary piping be
centered at the point of the crossing so that joints shall be
equi di stant and as far as possible fromthe water line.

c. Sanitary sewer manholes: No water piping shall pass through or
conme in contact with any part of a sanitary sewer manhol e.

1.1.2 Ear t hwor k

Perform earthwork operations in accordance with Section 02302N, EXCAVATI ON
BACKFI LLI NG, AND COVMPACTI NG FOR UTI LI TI ES.

.1.1.3 Pi pe Laying and Jointing

| nspect each pipe and fitting before and after installation; replace those
found defective and renmove fromsite. Provide proper facilities for

| owering sections of pipe into trenches. Lay nonpressure pipe with the
bell ends in the upgrade direction. Adjust spigots in bells to give a
uni form space all around. Bl ocking or wedgi ng between bells and spigots

will not be permitted. Replace by one of the proper dinensions, pipe or
fittings that do not allow sufficient space for installation of joint
material. At the end of each work day, close open ends of pipe tenporarily

with wood bl ocks or bul kheads. Provide batterboards not nore than 25 feet
apart in trenches for checking and ensuring that pipe invert elevations are
as indicated. Laser beam nethod nay be used in lieu of batterboards for
the same purpose.

Branch connections shall be made by use of regular fittings or solvent
cenent ed saddl es as approved. Saddles for PVC pipe shall conformto Table 4
of ASTM D 3034.

.1.1.4 Connections to Existing Lines

ot ai n approval fromthe Contracting O ficer before making connection to
existing line. Conduct work so that there is mninmuminterruption of
service on existing |line.

1.2 Speci al Requi renents

1.2.1 Installation of PVC Plastic Piping
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Install pipe and fittings in accordance with paragraph entitled "Genera
Requirements for Installation of Pipelines" of this section and with the
requi renents of ASTM D 2321 for laying and joining pipe and fittings.

Make joints with the gaskets specified for joints with this piping and
assenbl e in accordance with the requirenments of ASTM D 2321 for assenbly of
joints. Make joints to other pipe materials in accordance with the
recomendati ons of the plastic pipe manufacturer.

3.1.3 Concrete Wrk

Cast-in-place concrete is included in Section 03307A, CONCRETE FOR M NOR
STRUCTURES.

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

3.1. 4 Manhol e Construction

Construct base slab of cast-in-place concrete or use precast concrete base
sections. Mke inverts in cast-in-place concrete and precast concrete
bases with a snmoot h-surfaced sem -circul ar bottomconform ng to the inside
contour of the adjacent sewer sections. For changes in direction of the
sewer and entering branches into the manhole, nake a circular curve in the
manhol e invert of as large a radius as nanhole size will pernmt. For
cast-in-place concrete construction, either pour bottom slabs and walls
integrally or key and bond walls to bottomslab. No parging will be
permitted on interior manhole walls. For precast concrete construction,
nmake joints between manhol e sections with the gaskets specified for this
purpose; install in the manner specified for installing joints in concrete
piping. Parging will not be required for precast concrete nanhol es.
Cast-in-place concrete work shall be in accordance with the requirenents
speci fi ed under paragraph entitled "Concrete Wrk" of this section. Mke
joints between concrete manhol es and pi pes entering nanholes with the
resilient connectors specified for this purpose; install in accordance wth
the recommendations of the connector manufacturer. Were a new manhole is
constructed on an existing line, renobve existing pipe as necessary to
construct the nmanhole. Cut existing pipe so that pipe ends are
approximately flush with the interior face of nmanhole wall, but not
protruding into the manhole. Use resilient connectors as previously
specified for pipe connectors to concrete manhol es.

3.1.5 M scel | aneous Construction and Installation
3.1.5.1 Connecting to Existing Manhol es

Pi pe connections to existing manhol es shall be made so that finish work
will conformas nearly as practicable to the applicable requirenents
specified for new manhol es, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the manhole. Holes for
the new pi pe shall be of sufficient dianmeter to allow packing cement nortar
around the entire periphery of the pipe but no larger than 1.5 tines the

di aneter of the pipe. Cutting the nanhole shall be done in a manner that
wi Il cause the | east damage to the walls.

3.1.6 Installati ons of We Branches

Cutting into piping for connections shall not be done except in special
approved cases. Wen the connecting pipe cannot be adequately supported on
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undi sturbed earth or tanped backfill, the pipe shall be encased in concrete
backfill or supported on a concrete cradle as directed. Concrete required
because of conditions resulting fromfaulty construction nethods or
negl i gence by the Contractor shall be installed at no additional cost to
the Government. The installation of wye branches in an existing sewer
shal | be nade by a nethod whi ch does not danage the integrity of the

exi sting sewer. One acceptable nethod consists of renoving one pipe
section, breaking off the upper half of the bell of the next |ower section
and half of the running bell of we section. After placing the new
section, it shall be rotated so that the broken half of the bell will be at
the bottom The two joints shall then be nade with joint packing and
cenent nortar.

3.2 FI ELD QUALI TY CONTROL
3.2.1 Field Tests and I nspections

The Contracting Oficer will conduct field inspections and witness field
tests specified in this section. The Contractor shall performfield tests
and provide | abor, equipnment, and incidentals required for testing. Be
abl e to produce evidence, when required, that each item of work has been
constructed in accordance with the draw ngs and specifications.

3.2.2 Tests for Nonpressure Lines

Check each straight run of pipeline for gross deficiencies by holding a
l[ight in a manhole; it shall show a practically full circle of Iight
through the pipeline when viewed fromthe adjoining end of line. Wen
pressure piping is used in a nonpressure |ine for nonpressure use, test
this piping as specified for nonpressure pipe.

3.2.2.1 Leakage Tests

Test lines for | eakage by either infiltration tests or exfiltration tests,
or by lowpressure air tests. Prior to testing for |eakage, backfil
trench up to at |east |ower half of pipe. Wen necessary to prevent

pi pel i ne novenment during testing, place additional backfill around pipe
sufficient to prevent novenent, but |eaving joints uncovered to permt

i nspection. Wen | eakage or pressure drop exceeds the all owabl e anmount
specified, make satisfactory correction and retest pipeline section in the
same manner. Correct visible | eaks regardl ess of | eakage test results.

a. Infiltration tests and exfiltration tests: Performthese tests
for sewer lines nmade of the specified materials, not only
concrete, in accordance with ASTM C 969. Make cal culations in
accordance with the Appendi x to ASTM C 969.

b. Lowpressure air tests: Performtests as foll ows:
(5) PVC plastic pipelines: Test in accordance with UBPPA UN - B- 6.
Al | owabl e pressure drop shall be as given in UBPPA UNI -B-6. Make
calculations in accordance with the Appendi x to UBPPA UN - B-6.
3.2.2.2 Defl ection Testing
Performa deflection test on entire length of installed plastic pipeline on
compl etion of work adjacent to and over the pipeline, including |eakage

tests, backfilling, placenment of fill, grading, paving, concreting, and any
ot her superinposed | oads deternmined in accordance with ASTM D 2412.
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Defl ection of pipe in the installed pipeline under external |oads shall not
exceed 4.5 percent of the average inside dianmeter of pipe. Determne

whet her the all owabl e defl ecti on has been exceeded by use of a pull-through
device or a deflection nmeasuring devi ce.

a. Pull-through device: This device shall be a spherical
spheroidal, or elliptical ball, a cylinder, or circular sections
fused to a comon shaft. GCircular sections shall be so spaced on
the shaft that distance fromexternal faces of front and back
sections will equal or exceed dianeter of the circular section
Pul | -t hrough device may al so be of a design pronul gated by the
Uni-Bell Plastic Pipe Association, provided the device neets the
appl i cabl e requirenents specified in this paragraph, including
those for dianmeter of the device, and that the mandrel has a
m nimumof 9 arns. Ball, cylinder, or circular sections shal
conformto the foll ow ng:

(1) A dianeter, or mnor dianeter as applicable, of 95 percent of
t he average inside dianeter of the pipe; tolerance of plus 0.5
percent will be permitted.

(2) Honpgeneous material throughout, shall have a density greater
than 1.0 as related to water at 39.2 degrees F, and shall have a
surface Brinell hardness of not |ess than 150.

(3) Center bored and through-bolted with a 1/4 inch mini num

di ameter steel shaft having a yield strength of not |ess than

70, 000 pounds per square inch, with eyes or | oops at each end for
attachi ng pul ling cabl es.

(4) Each eye or loop shall be suitably backed with a flange or
heavy washer such that a pull exerted on opposite end of shaft
wi | | produce conpression throughout renote end

b. Deflection neasuring device: Sensitive to 1.0 percent of the
di ameter of the pipe being tested and shall be accurate to 1.0
percent of the indicated dinension. Deflection measuring device
shal | be approved prior to use.

c. Pull-through device procedure: Pass the pull-through device
t hrough each run of pipe, either by pulling it through or flushing
it through with water. |f the device fails to pass freely through
a pipe run, replace pipe which has the excessive deflection and
completely retest in same manner and under same conditions.

d. Deflection neasuring device procedure: Measure deflections
t hrough each run of installed pipe. |If deflection readings in
excess of 4.5 percent of average inside dianeter of pipe are
obt ai ned, retest pipe by a run fromthe opposite direction. |If
retest continues to show a deflection in excess of 4.5 percent of
average inside dianmeter of pipe, replace pipe which has excessive
deflection and conpletely retest in sane manner and under sane
condi tions.

3.2.3 Tests for Pressure Lines
Test pressure lines in accordance with the applicable standard specified in

this paragraph, except for test pressures. For hydrostatic pressure test,
use a hydrostatic pressure 50 psi in excess of the maxi mum worki ng pressure
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of the system but not |less than 100 psi, holding the pressure for a period
of not | ess than one hour. For |eakage test, use a hydrostatic pressure
not |ess than the maxi mum worki ng pressure of the system Leakage test may
be perforned at the sane tinme and at the sane test pressure as the pressure
test. Test PVC plastic pressure lines in accordance with the requirenents
of UBPPA UNI-B-3 for pressure and | eakage tests, using the allowable

| eakage given therein.

3.2.4 Field Tests for Concrete

Field testing requirenents are covered in Section 03307a, CONCRETE FOR
M NOR STRUCTURES.

-- End of Section --
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PART 1

1.

SECTI ON 02630A

STORM DRAI NAGE SYSTEM

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referred to in the text by basic

desi gnation only.

AASHTO

ASTM A

ASTM A

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

AMERI CAN ASSOCI ATI ON OF STATE HI GHMAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

M 198 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

AVERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

48 (1994a) Gray lron Castings

536 (1999el) Ductile Iron Castings

26 (2002) Al umi num Al l oy Sand Casti ngs

32 (1999el ) Sewer and Manhol e Brick (Made
fromdday or Shale)

55 (1999) Concrete Brick

62 (1997a) Building Brick (Solid Masonry
Units Made from Cl ay or Shale)

139 (1999) Concrete Masonry Units for
Construction of Catch Basins and Manhol es

231 (1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

270 (1997) Mortar for Unit Masonry

443 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

923 (1998) Resilient Connectors Between
Rei nf or ced Concrete Manhol e Structures,
Pi pes and Materials

1557 (1998) Laboratory Conpaction
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1.

1.

Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 1751 (1999) Prefornmed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Dept h)

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pl acing Pipe; G ACF
Submit a m ninum of 15 days followi ng award of contract printed
copi es of the manufacturer's recommendati ons for installation
procedures of the naterial being placed, prior to installation.
SD- 04 Sanpl es
Pipe for Culverts and StormDrains; G AOF
SD- 07 Certificates
Resin Certification; G AOF
Pi peline Testing; G AOF
Hydrostatic Test on Watertight Joints; G AOF
Determination of Density; G ACF
Franme and Cover for Gratings; G AOF
Provide certified copies of test reports no later than 15 days
foll owi ng award of contract denonstrating confornance to
appl i cabl e pi pe specifications, before pipe is installed.
Certification on the ability of franme and cover or gratings to
carry the inposed live |oad.
3 DELI VERY, STORAGE, AND HANDLI NG

3.1 Delivery and Storage
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Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a m nimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environnent that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Oficer. Solvents, solvent conmpounds, |ubricants,

el astoneric gaskets, and any simlar materials required to install plastic
pi pe shall be stored in accordance with the manufacturer's recommendati ons
and shall be discarded if the storage period exceeds the reconmended shel f
life. Solvents in use shall be discarded when the reconmended pot life is
exceeded.

1.3.2 Handl i ng

Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undamaged condition. Pipe shall be carried to the trench, not
dr agged.

1.4 QUALI TY ASSURANCE

Contractor shall submt test report certificates for resin certification,
pi peline testing, hydrostatic test on watertight joints, determination of
density, and a certificate of loading for frane and cover for gratings.

PART 2 PRODUCTS
2.1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pipe for culverts and stormdrains shall be of the sizes indicated and
shall conformto the requirements specified.

2.1.1 Concrete Pipe

ASTM C76, Cass Il for 18" and 30" pipe, Cass IIl for 12" and 24" pipe,
and Class IV for 42" pipe unless otherw se indicated.

2.2 M SCELLANEQUS MATERI ALS
2.2.1 Concrete

Unl ess ot herwi se specified, concrete and reinforced concrete shall conform
to the requirenents for 4000 psi concrete under Section 03307a,
CAST- | N PLACE STRUCTURAL CONCRETE. The concrete mxture shall have air
content by volume of concrete, based on neasurenents nade i nmedi ately after
di scharge fromthe mxer, of 5 to 7 percent when nmaxi mum si ze of coarse
aggregate exceeds 1-1/2 inches. Air content shall be determined in
accordance with ASTM C 231. The concrete covering over steel reinforcing
shall not be less than 1 inch thick for covers and not less than 1-1/2
inches thick for walls and flooring. Concrete covering deposited directly
agai nst the ground shall have a thickness of at |east 3 inches between
steel and ground. Expansion-joint filler material shall conformto ASTM D
1751, or ASTM D 1752, or shall be resin-inpregnated fiberboard conform ng
to the physical requirements of ASTM D 1752.

2.2.2 Mort ar

SECTI ON 02630a Page 5



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

Mortar for pipe joints, connections to other drainage structures, and brick
or block construction shall conformto ASTM C 270, Type M except that the
maxi mum pl acenent time shall be 1 hour. The quantity of water in the

m xture shall be sufficient to produce a stiff workable nortar. Water

shal |l be clean and free of harnful acids, alkalies, and organic inpurities.
The nortar shall be used within 30 ninutes after the ingredients are nixed

with water. The inside of the joint shall be w ped clean and finished
snooth. The nortar head on the outside shall be protected fromair and sun

with a proper covering until satisfactorily cured.

2.2.3 Precast Concrete Segnental Bl ocks

Precast concrete segnental block shall conformto ASTM C 139, not nore than
8 inches thick, not less than 8 inches |ong, and of such shape that joints
can be sealed effectively and bonded with cenment nortar.

2.2. 4 Brick

Brick shall conformto ASTM C 62, Grade SW ASTM C 55, Grade S-I or S-11;
or ASTM C 32, Grade Ms. Mortar for jointing and plastering shall consist
of one part portland cement and two parts fine sand. Line may be added to
the nortar in a quantity not nore than 25 percent of the volunme of cenent.
The joints shall be filled conpletely and shall be snooth and free from
surplus nortar on the inside of the structure. Brick structures shall be
pl astered with 1/2 inch of nortar over the entire outside surface of the
wal | s. For square or rectangul ar structures, brick shall be laid in
stretcher courses with a header course every sixth course. For round
structures, brick shall be laid radially with every sixth course a
stretcher course.

2.2.5 Precast Rei nforced Concrete Manhol es

Precast reinforced concrete manhol es shall conformto ASTM C 478. Joints
bet ween precast concrete risers and tops shall be made with flexible

wat ertight, rubber-type gaskets neeting the requirenents of paragraph

JO NTS.

2.2.6 Frame and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48, C ass 35B
cast ductile iron, ASTM A 536, G ade 65-45-12; or cast alum num ASTM B 26,
Al l oy 356.016. Wight, shape, size, and waterway openings for grates and
curb inlets shall be as indicated on the plans.

2.2.7 Joints
2.2.7.1 Fl exi bl e Watertight Joints

a. Materials: Flexible watertight joints shall be nmade w th rubber
gaskets for concrete pipe. The design of joints and the physica
requirenents for shall conformto ASTM C 443. Gaskets shall have
not nore than one factory-fabricated splice.

b. Test Requirenents: Watertight joints shall be tested and shal
nmeet test requirenents of paragraph HYDROSTATI C TEST ON WATERTI GHT
JO NTS. Rubber gaskets shall conply with the oil resistant gasket
requi renents of ASTM C 443. Certified copies of test results
shal|l be delivered to the Contracting O ficer before gaskets or
jointing materials are installed. Alternate types of watertight
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joint may be furnished, if specifically approved.
2.3 RESI LI ENT CONNECTORS

Fl exi bl e, watertight connectors used for connecting pipe to nanhol es and
inlets shall conformto ASTM C 923.

2.4  HYDROSTATI C TEST ON WATERTI GHT JO NTS
2.4.1 Concrete Pipe

A hydrostatic test shall be nade on the watertight joint types as proposed.
Only one sanple joint of each type needs testing; however, if the sanple
joint fails because of faulty design or worknmanship, an additional sanple
joint may be tested. During the test period, gaskets or other jointing
material shall be protected fromextrene tenperatures which m ght adversely
af fect the perfornmance of such materials. Performance requirenents for
joints in reinforced and nonreinforced concrete pipe shall conformto
AASHTO M 198 or ASTM C 443.

PART 3 EXECUTI ON
3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI'NS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02302N, EXCAVATI ON, BACKFI LLI NG AND COWVPACTI NG FOR UTI LI TI ES and
the requirenents specified bel ow

3.1.1 Trenchi ng

The width of trenches shall conformto MDOT R-85-B to permt satisfactory
jointing and thorough tamping of the bedding material under and around the
pi pe. Sheeting and bracing, where required, shall be placed within the
trench width as specified. Contractor shall not overexcavate. Were
trench widths are exceeded, redesign with a resultant increase in cost of
stronger pipe or special installation procedures will be necessary. Cost
of this redesign and increased cost of pipe or installation shall be borne
by the Contractor w thout additional cost to the Governnent.

3.1.2 Rermoval of Rock

Rock in either |edge or boul der formation shall be replaced with suitable
materials to provide a conpacted earth cushion having a thickness between
unrenoved rock and the pipe of at least 8 inches or 1/2 inch for each
foot of fill over the top of the pipe, whichever is greater, but not nore
than three-fourths the nominal dianeter of the pipe. Were bell-and-spigot
pi pe is used, the cushion shall be maintained under the bell as well as
under the straight portion of the pipe. Rock excavation shall be as
specified and defined in Section 02302N, EXCAVATI ON, BACKFI LLI NG AND
COVPACTI NG FOR UTI LI TI ES.

3.1.3 Rermoval of Unstable Materia

Where wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determned by the Contracting Oficer, is unexpectedly encountered
in the bottomof a trench, such material shall be renmoved to the depth
required and replaced to the proper grade with select granular material,
conpacted as provided in paragraph BACKFI LLI NG  Wen renoval of unstable
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material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water renoval, or other specified
requi renents, such renoval and repl acenent shall be performed at no
additional cost to the governnent.

3.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire I ength of the pipe.

3.2.1 Concrete Pipe Requirenents

Bel | hol es and depressions for joints shall be not nore than the | ength,
depth, and width required for properly making the particular type of joint.

3.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
damaged pi pe shall not be used. Pipelines shall be laid to the grades and
alignment indicated. Proper facilities shall be provided for |owering
sections of pipe into trenches. Pipe shall not be laid in water, and pipe
shall not be laid when trench conditions or weather are unsuitable for such
work. Diversion of drainage or dewatering of trenches during construction
shal | be provided as necessary.

3.3.1 Concrete Pipe

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

3.4 JOA NTI NG
3.4.1 Concrete Pipe
3.4.1.1 Fl exi bl e Watertight Joints

Gaskets and jointing materials shall be as reconmended by the particul ar
manuf acturer in regard to use of lubricants, cenents, adhesives, and other
special installation requirements. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not nore than 24 hours prior to the
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all tinmes. Gaskets and jointing
materials shall be inspected before installing the pipe; any |oose or

i mproperly affixed gaskets and jointing materials shall be renoved and
repl aced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed honme. |If, while the joint is being nmade the gasket
becones visibly dislocated the pipe shall be renoved and the joint renade.

3.4.1.2 Ext ernal Sealing Band Joint for Noncircular Pipe

Surfaces to receive sealing bands shall be dry and clean. Bands shall be
installed in accordance with manufacturer's recomendati ons.

3.5 DRAI NAGE STRUCTURES
3.5 Manhol es and Inlets

Construction shall be of reinforced concrete, plain concrete, brick,
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precast reinforced concrete, precast concrete segnental blocks, conplete
with franes and covers or gratings; and with fixed gal vani zed steel | adders
where indicated. Pipe connections to concrete manholes and inlets shall be
made with flexible, watertight connectors.

3.5.2 Walls and Headwal | s
Construction shall be as indicated.

3.6 BACKFI LLI NG

3.6.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation

or borrow, at a noisture content that will facilitate conpaction, shall be
pl aced al ong both sides of pipe in layers not exceeding 6 inches in
conpacted depth. The backfill shall be brought up evenly on both sides of

pipe for the full length of pipe. The fill shall be thoroughly conpacted
under the haunches of the pipe. Each |ayer shall be thoroughly conpacted
wi th mechani cal tanpers or ramrers. This nethod of filling and conpacting
shall continue until the fill has reached an el evation of at |east 12 inches
above the top of the pipe. The remainder of the trench shall be backfilled
and conpacted by spreading and rolling or conpacted by nechanical ramers
or tanpers in |ayers not exceeding 12 inches. Tests for density shall be
nmade as necessary to ensure conformance to the conpaction requirenents
specified below \Where it is necessary, in the opinion of the Contracting
Oficer, that sheeting or portions of bracing used be left in place, the
contract will be adjusted accordingly. Untreated sheeting shall not be
left in place beneath structures or pavenents.

3.6.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified below The fill nmaterial shal
be uniformy spread in layers longitudinally on both sides of the pipe, not
exceeding 6 inches in conpacted depth, and shall be conpacted by rolling
parallel with pipe or by nechanical tanping or ranming. Prior to
comrenci ng normal filling operations, the crown width of the fill at a

hei ght of 12 inches above the top of the pipe shall extend a distance of
not |less than twi ce the outside pipe dianeter on each side of the pipe or
12 feet, whichever is less. After the backfill has reached at |east 12

i nches above the top of the pipe, the remai nder of the fill shall be placed
and thoroughly conpacted in | ayers not exceeding 12 inches.

3.6.3 Moverrent of Construction Machi nery
When conpacting by rolling or operating heavy equi pnent parallel with the
pi pe, displacenent of or injury to the pipe shall be avoided. Movenent of
construction machinery over a culvert or stormdrain at any stage of
construction shall be at the Contractor's risk. Any damaged pi pe shall be
repaired or replaced.

3.6.4 Conpacti on

3.6.4.1 General Requirenents
Cohesi onl ess material s include gravels, gravel-sand nixtures, sands, and

gravelly sands. Cohesive materials include clayey and silty gravels,
gravel -silt mxtures, clayey and silty sands, sand-clay m xtures, clays,
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silts, and very fine sands. When results of compaction tests for

noi sture-density relations are recorded on graphs, cohesionless soils wll
show straight |ines or reverse-shaped noi sture-density curves, and cohesive
soils will show normal npisture-density curves.

3.6.4.2 M ni mum Densi ty

Backfill over and around the pipe and backfill around and adjacent to

drai nage structures shall be conpacted at the approved noisture content to
the follow ng applicable mninumdensity, which will be determ ned as
speci fied bel ow.

a. Under paved roads, streets, parking areas, and simlar-use
pavenents includi ng adj acent shoul der areas, the density shall be
not |ess than 90 percent of naxi mum density for cohesive materi al
and 95 percent of maxi numdensity for cohesionless material, up to
the el evation where requirenents for pavenent subgrade materials
and conpaction shall control

b. Under unpaved or turfed traffic areas, density shall not be |ess
than 90 percent of naxi mum density for cohesive material and 95
percent of nmaxi num density for cohesionless nateri al

c. Under nontraffic areas, density shall be not |ess than that of the
surroundi ng materi al

3.6.5 Determ nation of Density

Testing shall be the responsibility of the Contractor and perforned at no
additional cost to the Governnent. Testing shall be performed by an
approved comercial testing |aboratory or by the Contractor subject to
approval. Tests shall be performed in sufficient nunber to ensure that
specified density is being obtained. Laboratory tests for noisture-density
relations shall be nmade in accordance with ASTM D 1557 except that
nechani cal tanpers nmay be used provided the results are correlated with
those obtained with the specified hand tanper. Field density tests shal
be determined in accordance with ASTM D 2922. \Wen ASTM D 2922 is used,
the calibration curves shall be checked and adjusted, if necessary, using
the sand cone nethod as described in paragraph Calibration of the
referenced publications. ASTM D 2922 results in a wet unit weight of soi
and when using this nmethod ASTM D 3017 shall be used to deternine the

noi sture content of the soil. The calibration curves furnished with the
noi sture gauges shall be checked along with density calibration checks as
described in ASTM D 3017 or ASTM D 2922. Test results shall be furnished
the Contracting Oficer. The calibration checks of both the density and
noi sture gauges shall be made at the beginning of a job on each different
type of material encountered and at intervals as directed.

-- End of Section --
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SECTI ON 02721A

SUBBASE COURSES

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHMAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 180 (1997) Mdisture-Density Relations of Soils
Using a 10-1b Ranmmer and an 18-in Drop

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29 (1997) Bulk Density ("Unit Weight") and
Voi ds in Aggregates

ASTM C 117 (1995) Materials Finer Than No. 200 Sieve
in Mneral Aggregates by Washing

ASTM C 131 (1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght

of Soil in Place by the Sand-Cone Mt hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Cl assification Systen)

ASTM D 2922 (1996el) Density of Soil and

Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)
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1.

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-COoth Sieves for Testing
Pur poses

STATE OF M CHI GAN, DEPARTMENT OF TRANSPORTATI ON ( MDQT)

MSG Mat eri al Source Guide; Dated 20003

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330, SUBM TTAL PROCEDURES:
SD- 03 Product Data
Equi pnent; G ACF

Li st of proposed equi pnent to be used in performance of
construction work, including descriptive data.

Waybil s and Delivery Tickets; G AOF
Copi es of waybills and delivery tickets during the progress of
the work. Certified waybills and delivery tickets for al
aggregates actual |l y used.
SD- 06 Test Reports
Sanmpling and Testing;, G AOF
Copies of initial and in-place test results.
3 DEGREE OF COVPACTI ON
Degree of conpaction is a percentage of the nmaxi mum density obtai ned by the
test procedure presented in ASTM D 1557 and AASHTO T 180, Method D. In

this specification, degree of conpaction shall be a percentage of
| aborat ory maxi mum density.

.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by an approved testing | aboratory
in accordance with Section 01451, CONTRACTOR QUALI TY CONTROL. Tests shal
be perforned at the specified frequency. No work requiring testing will be
permitted until the testing | aboratory has been inspected and approved.

The materials shall be tested to establish conpliance with the specified
requirenents.
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1.4.1 Sanpl i ng

Sanpl es for | aboratory testing shall be taken in conformance with ASTM D 75.
When deened necessary, the sanpling will be observed by the Contracting
Oficer.

1.4.2 Tests
1.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in conformance with ASTM C 117 and ASTM C 136
and ASTM D 422. Sieves shall conformto ASTME 11.

1.4.2.2 Liquid Limt and Plasticity Index

Liquid limt and plasticity index shall be determned in accordance wth
ASTM D 4318.

1.4.2.3 Moi st ure-Density Determnations

The maxi mum density and opti mum noi sture shall be determ ned in accordance
with ASTM D 1557 and AASHTO T 180, Method D.

1.4.2.4 Density Tests

Density shall be field neasured in accordance with ASTM D 1556 and ASTM D
2922. The base plate, as shown in the drawi ng shall be used. The
calibration curves shall be checked and adjusted, if necessary, using only
the sand cone nethod as described in paragraph Calibration, of the ASTM
publication. Tests performed in accordance with ASTM D 2922 result in a
wet unit weight of soil and, when using this nethod, ASTM D 3017 shall be
used to determ ne the noisture content of the soil. The calibration curves
furni shed with the noi sture gauges shall al so be checked along with density
calibration checks as described in ASTM D 3017. The calibration checks of
both the density and noi sture gauges shall be nade by the prepared
containers of material nethod, as described in paragraph Calibration, in
ASTM D 2922, on each different type of material to be tested at the
beginning of a job and at intervals as directed.

1.4.2.5 Wear Test

Wear tests shall be made on subbase course material in conformance with
ASTM C 131.

1.4.2.6 Wei ght of Sl ag

Wei ght per cubic foot of slag shall be determined in accordance with ASTM C
29 on the subbase course material.

1.4.3 Testing Frequency
1.4.3.1 Initial Tests
One of each of the following tests shall be perforned on the proposed
material prior to comencing construction to denponstrate that the proposed
material nmeets all specified requirenents prior to installation.
a. Sieve Analysis including 0.02 nmsize nateria

b. Liquid limt and plasticity index noisture-density relationship
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1

4.3.2 I n- Pl ace Tests

One of each of the following tests shall be perfornmed on sanples taken from
the placed and conpacted subbase course. Sanples shall be taken in
accordance with MSG

a. Sieve Analysis including 0.02 mm size material
b. Field Density
c. Misture liquid limt and plasticity index

.4.4  Approval of Materia

The source of the material shall be selected froman approved source or
passing gradation recieved at |least 1 week prior to incorporation.
Approval of the materials will be based on tests for gradation, liquid
limt, and plasticity index perforned on sanples taken fromthe conpl eted
and conpacted subbase course.

.5 VEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 35
degrees F. Wen the tenperature falls bel ow 35 degrees F, the Contractor
shal |l protect all conpleted areas by approved net hods agai nst detrinenta
effects of freezing. Conpleted areas danaged by freezing, rainfall, or

ot her weat her conditions shall be corrected to nmeet specified requirenents.

.6 EQUI PVENT

Al plant, equipnent, and tools used in the performance of the work will be
subj ect to approval before the work is started and shall be maintained in
satisfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snoot hness
requirenents as set forth herein

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Subbase Cour se

Aggr egates shall consist of crushed stone or slag, gravel, shell, sand, or
ot her sound, durable, approved materials processed and bl ended or naturally
combi ned. Aggregates shall be durable and sound, free fromlunmps and balls
of clay, organic natter, objectionable coatings, and other foreign
material. Material retained on the No. 4 sieve shall have a percentage of
wear not to exceed 50 percent after 500 revol utions when tested as
specified in ASTM C 131. Aggregate shall be reasonably uniformin density
and quality. Slag shall be an air-cool ed, blast-furnace product having a
dry wei ght of not less than 65 pcf. Aggregates shall have a nmaxi mum si ze
of 1.5 inch and shall be within the limts specified in MDOT SEC 902.

The portion of any bl ended conmponent and of the conpl eted course passing
the No. 40 sieve shall be either nonplastic or shall have a liquid linit
not greater than 25 and a plasticity index not greater than 5 and shall be
within the limts specified in MDOT SEC 902.

PART 3 EXECUTI ON
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3.

1 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved nateri al
avai |l abl e from excavation and gradi ng, shall be stockpiled in the nmanner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Oficer so as to
prevent segregation. WMaterials obtained fromdifferent sources shall be
stockpil ed separately.

.2 PREPARATI ON OF UNDERLYI NG MATERI AL

Prior to constructing the subbase course, the underlying course or subgrade
shal | be cleaned of all foreign substances. The surface of the underlying
course or subgrade shall neet specified conpaction and surface tol erances.
Ruts, or soft yielding spots, in the underlying courses, subgrade areas
havi ng i nadequat e conpaction, and devi ati ons of the surface fromthe
specified requirenents, shall be corrected by | oosening and renovi ng soft
or unsatisfactory material and by addi ng approved material, reshaping to
line and grade, and reconpacting to specified density requirements. For
cohesi onl ess underlying courses or subgrades containing sands or gravels,
as defined in ASTM D 2487, the surface shall be stabilized prior to

pl acement of the subbase course. Stabilization shall be acconplished by

m xi ng subbase-course material into the underlying course, and conpacting
by approved nethods. The stabilized material shall be considered as part
of the underlying course and shall neet all requirenments for the underlying
course. The finished underlying course shall not be disturbed by traffic
or other operations and shall be mmintained by the Contractor in a
satisfactory condition until the subbase course is placed.

.3 GRADE CONTRCL

The finished and conpl et ed subbase course shall conformto the lines,
grades, and cross sections shown. The lines, grades, and cross sections
shown shall be mmintained by nmeans of |ine and grade stakes placed by the
Contractor at the work site

.4 M XI NG AND PLACI NG MATERI ALS

The materials shall be mxed and placed to obtain uniformty of the subbase
material at the water content specified. The Contractor shall make such
adjustrents in nmixing or placing procedures or in equipnment as nmay be
directed to obtain the true grades, to mininize segregation and
degradation, to reduce or accelerate |loss or increase of water, and to
insure a satisfactory subbase course.

.5 LAYER THI CKNESS

The conpacted thickness of the conpl eted course shall be as indicated.

When a compacted | ayer of 6 inches is specified, the material may be placed
in a single |ayer; when a conpacted thickness of nore than 6 inches is
required, no |ayer shall exceed 6 inches.

.6 COVPACTI ON

Each | ayer of the subbase course shall be conpacted as specified with
approved conpaction equi pnent. Water content shall be maintained during
the conpaction procedure at a npoisture content |ess than saturation, as
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determined from |l aboratory tests, as specified in paragraph SAMPLI NG AND
TESTING In all places not accessible to the rollers, the nmixture shall be
compacted w th hand-operated power tanpers. Conpaction shall continue
until each layer is conpacted through the full depth to at |east 95 percent
of laboratory maxi num density. The Contractor shall nake such adjustnents
in conmpacting or finishing procedures as nay be directed to obtain true
grades, to mnimze segregati on and degradation, to reduce or increase

wat er content, and to ensure a satisfactory subbase course. Any materials
that are found to be unsatisfactory shall be renoved and replaced with
satisfactory material or reworked, as directed, to neet the requirenents of
this specification.

3.7 PROOF ROLLI NG

Areas designated on the drawings to be proof rolled shall receive an
application of 30 coverages with a heavy pneumatic-tired roller having four
or nore tires abreast, each tire |l oaded to a m ni mum of 30,000 pounds and
inflated to a mnimumof 150 psi. A coverage is defined as the application
of one tire print over the designated area. |In the areas designated, proof
rolling shall be applied to the top | ayer of the subbase course. Water
content of the top |ayer of the subbase course shall be naintained at a

noi sture content |ess than saturation, as determined fromlaboratory tests,
as specified in paragraph SAMPLI NG AND TESTING  Any material in the
subbase courses or underlying naterials indicated to be unsatisfactory by
the proof rolling shall be renoved, dried, and reconpacted, or renoved and
replaced with satisfactory material s.

3.8 EDGES

Approved material shall be placed along the edges of the subbase course in
such quantity as will conpact to the thickness of the course being
constructed. Wen the course is being constructed in two or nore | ayers,

at least a 1 foot width of the shoul der shall be rolled and conpacted
simultaneously with the rolling and conpacting of each |ayer of the subbase
course, as directed.

3.9 SMOOTHNESS TEST

The surface of each | ayer shall not show deviations in excess of 3/8 inch
when tested with a 12 foot straightedge applied parallel with and at right
angles to the centerline of the area to be paved. Deviations exceedi ng
this anount shall be corrected by renoving material, replacing with new
material, or reworking existing material and conpacting, as directed.

3.10 THI CKNESS CONTRCL

The conpl eted thickness of the subbase course shall be in accordance with
the thickness and grade indicated on the drawi ngs. The thickness of each
course shall be nmeasured at intervals providing at | east one neasurenent
for each 500 square yards or part thereof of subbase course. The thickness
nmeasur ement shall be nade by test holes, at |east 3 inches in dianeter
through the course. The conpl eted subbase course shall not be nore than
1/2 inch deficient in thickness nor nore than 1/2 inch above or bel ow the
established grade. Were any of these tol erances are exceeded, the
Contractor shall correct such areas by scarifying, adding new material of
proper gradation or renoving material, and conpacting, as directed. Were
the measured thickness is 1/2 inch or nore thicker than shown, the course
will be considered as conformng with the specified thickness requirenents
plus 1/2 inch. The average job thickness shall be the average of the job
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neasurenents as specified above but within 1/4 inch of the thickness shown.

3.11 MAI NTENANCE

The subbase course shall be maintained in a satisfactory condition unti
accept ed.

-- End of Section --
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SECTI ON 02722A

AGCGREGATE AND/ OR CGRADED- CRUSHED AGCREGATE BASE COURSE

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GHMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO T 180 (1997) Mdisture-Density Relations of Soils
Using a 10-1b Ranmmer and an 18-in Drop
AASHTO T 224 (1996) Correction for Coarse Particles in

the Soil Conpaction Test
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29 (1997) Bulk Density ("Unit Wight") and
Voi ds in Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 117 (1995) Materials Finer Than No. 200 Sieve
in Mneral Aggregates by Washing

ASTM C 127 (1988; R 1993el) Specific Gavity and
Absor ption of Course Aggregate

ASTM C 128 (1997) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1556 (2000) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction

SECTI ON 02722a Page 3



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft.)

ASTM D 2487 (2000) dassification of Soils for
Engi neering Purposes (Unified Soil
Cl assification Systen)

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Dept h)

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-Cloth Sieves for Testing
Pur poses

STATE OF M CHI GAN, DEPARTMENT OF TRANSPORTATI ON ( MDQT)
VDOT SEC 302 Standard Specifications for Construction,
" AGGREGATE BASE COURSES"; Dated 2003
VDOT SEC 902 St andard Specifications for Construction,
" AGCREGATES"; Dated 2003

MSG Mat eri al Source Guide; Dated 2003

1.2 DEFI NI TI ONS
For the purposes of this specification, the followi ng definitions apply.
1.2.1 Aggr egat e Base Course

Aggr egat e base course (ABC) is well graded, durable aggregate uniformy
noi stened and nechanically stabilized by conpaction.

1.2.2 Graded- crushed Aggregate Base Course
Graded- crushed aggregate (GCA) base course is well graded, crushed, durable
aggregate uniformy noistened and nmechanically stabilized by conpaction.
GCAis simlar to ABC, but it has nore stringent requirenents and it
produces a base course with higher strength and stability.

1.2.3 Degree of Conpaction
Degree of conpaction shall be expressed as a percentage of the maxi mum
density obtained by the test procedure presented in ASTM D 1557 and AASHTO
T 180, Method D and corrected with AASHTO T 224.

1.3 SUBM TTALS
Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
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used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pl ant, Equi prent, and Tools; G ACF

Li st of proposed equi prent to be used in perfornmance of
construction work, including descriptive data.

Waybi | I's and Delivery Tickets; G AOF

Copi es of waybills and delivery tickets during the progress of
the work. Before the final statement is allowed, the Contractor
shall file certified waybills and certified delivery tickets for
al |l aggregates actually used.

SD- 06 Test Reports

Sanmpling and testing; G AOF
Field Density Tests; G ACF

Calibration curves and related test results prior to using the
devi ce or equi pnent being calibrated. Copies of field test
results within 24 hours after the tests are perfornmed. Certified
copies of test results for approval not |ess than 30 days before
material is required for the work.

1.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be perforned by a testing | aboratory approved in
accordance with MSG Work requiring testing will not be permtted unti

the testing | aboratory has been inspected and approved. The materials
shall be tested to establish conpliance with the specified requirenents;
testing shall be performed at the specified frequency. The Contracting
Oficer may specify the time and | ocation of the tests. Copies of test
results shall be furnished to the Contracting O ficer within 24 hours of
conpl etion of the tests.

1.4.1 Sanpl i ng
Sanpl es for | aboratory testing shall be taken in conformance with MDOT SEC
302, MDOT SEC 902, MsG and ASTM D 75. Wen deened necessary, the sanpling
will be observed by the Contracting O ficer.

1.4.2 Tests

The followi ng tests shall be perforned in confornmance with the applicable
standards |i sted.

1.4.2.1 Si eve Anal ysis
Si eve anal ysis shall be made in conformance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11. Particle-size analysis of the soils

shal |l al so be conmpleted in conformance with ASTM D 422

1.4.2.2 Liquid Limt and Plasticity Index
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Liquid limt and plasticity index shall be determned in accordance wth
ASTM D 4318.

1.4.2.3 Moi st ure-Density Determnations

The maxi mum density and optimum noi sture content shall be determined in
accordance with ASTM D 1557 and AASHTO T 180, Method D and corrected with
AASHTO T 224. To maintain the same percentage of coarse material, the
"renove and replace" procedure as described in the NOTE 8 in Paragraph 7.2
of AASHTO T 180 shall be used.

1.4.2.4 Field Density Tests

Density shall be field neasured in accordance with ASTM D 1556 ASTM D 2922.
For the nethod presented in ASTM D 1556 the base plate as shown in the
drawi ng shall be used. For the nethod presented in ASTM D 2922 the
calibration curves shall be checked and adjusted if necessary using only
the sand cone nethod as described in paragraph Calibration, of the ASTM
publication. Tests performed in accordance with ASTM D 2922 result in a
wet unit weight of soil and when using this method, ASTM D 3017 shall be
used to determ ne the noisture content of the soil. The calibration curves
furni shed with the noisture gauges shall al so be checked along with density
calibration checks as described in ASTM D 3017. The calibration checks of
both the density and noi sture gauges shall be nade by the prepared
containers of material method, as described in paragraph Calibration of
ASTM D 2922, on each different type of material being tested at the
beginning of a job and at intervals as directed.

1.4.2.5 Wear Test

Wear tests shall be made on ABC and GCA course material in conformance with
ASTM C 131.

1.4.2.6 Soundness
Soundness tests shall be nade on GCA in accordance with ASTM C 88.
1.4.2.7 Wei ght of Sl ag

Wei ght per cubic foot of slag shall be determined in accordance with ASTM C
29 on the ABC and GCA course material.

1.4.3 Testing Frequency

1.4.3.1 Initial Tests
One of each of the following tests shall be perforned on the proposed
material prior to comencing construction to denponstrate that the proposed
material nmeets all specified requirenents when furnished. |If materials
fromnmore than one source are going to be utilized, this testing shall be
conpl eted for each source.

a. Sieve Analysis including No. 635 size nmaterial

b. Liquid linmt and plasticity index.

c. Misture-density relationship.

SECTI ON 02722a Page 6



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

1

4.3.2 In Place Tests

Each of the followi ng tests shall be performed on sanples taken fromthe
pl aced and conpacted ABC and GCA. Sanpl es shall be taken and tested at the
rates indicated.

a. Density tests shall be perforned on every lift of nmaterial placed
and at a frequency of one set of tests for every 250 square yards, or
portion thereof, of conpleted area.

b. Sieve Analysis including No. 635 size nmaterial shall be perforned
for every 500 tons, or portion thereof, of material placed.

c. Liquidlimt and plasticity index tests shall be performed at the
same frequency as the sieve anal ysis.

.4.4  Approval of Materia

The source of the material shall be selected froman approved source or
possi bl e gradation recieved at | east 1 week prior to incorporation.
Tentative approval of material will be based on initial test results.

Fi nal approval of the materials will be based on sieve analysis, liquid
l[imt, and plasticity index tests perforned on sanples taken fromthe
conpl eted and fully conpacted ABC and GCA

.5 VEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 35
degrees F. Wen the tenperature falls bel ow 35 degrees F, the Contractor
shal |l protect all conpleted areas by approved net hods agai nst detrinenta
effects of freezing. Conpleted areas danaged by freezing, rainfall, or

ot her weat her conditions shall be corrected to nmeet specified requirenents.

.6 PLANT, EQUI PMENT, AND TOCLS

Al plant, equipnent, and tools used in the performance of the work will be
subj ect to approval before the work is started and shall be maintained in
satisfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and snoot hness
requirenents as set forth herein

PART 2 PRODUCTS

2.

1 AGCREGATES

Al'l aggregates shall conformto specifications contained in MDOT SEC 302,
MDOT SEC 902, MSG and as follows. The ABC and GCA shall consist of clean,
sound, durable particles of crushed stone, crushed slag, crushed gravel,
crushed recycl ed concrete, angular sand, or other approved material. ABC
shall be free of lunps of clay, organic matter, and other objectionable
materials or coatings. GCA shall be free of silt and clay as defined by
ASTM D 2487, organic matter, and other objectionable naterials or coatings.
The portion retained on the No. 4 sieve shall be known as coarse aggregate;
that portion passing the No. 4 sieve shall be known as fine aggregate.

1.1 Coar se Aggregate

Coarse aggregates shall be angular particles of uniformdensity. Wen the
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2.

coarse aggregate is supplied fromnore than one source, aggregate from each
source shall mneet the specified requirenments and shall be stockpiled
separately.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravels, and shall neet all the requirenents specified bel ow

b. Crushed Stone: Crushed stone shall consist of freshly m ned
quarry rock, and shall mneet all the requirenents specified bel ow

c. Crushed Recycled Concrete: Crushed recycled concrete shal
consi st of previously hardened portland cenment concrete or other concrete
cont ai ni ng pozzol ani ¢ binder material. The recycled nmaterial shall be free
of all reinforcing steel, bitunm nous concrete surfacing, and any ot her
foreign material and shall be crushed and processed to neet the required
gradations for coarse aggregate. Crushed recycled concrete shall neet all
ot her applicable requirenents specified bel ow.

d. Crushed Slag: Crushed slag shall be an air-cool ed bl ast-furnace
product having an air dry unit weight of not |ess than 65 pcf as deternined
by ASTM C 29, and shall neet all the requirenents specified bel ow

.1.1.1 Aggr egat e Base Course

ABC coarse aggregate shall not show nore than 50 percent |oss when

subj ected to the Los Angel es abrasion test in accordance with ASTM C 131.
The anmount of flat and el ongated particles shall not exceed 30 percent. A
flat particle is one having a ratio of width to thickness greater than 3;
an elongated particle is one having a ratio of length to width greater than
3. In the portion retai ned on each sieve specified, the crushed aggregates
shall contain at |east 50 percent by weight of crushed pieces having two or
nore freshly fractured faces with the area of each face being at |east

equal to 75 percent of the smallest mdsectional area of the piece. Wen
two fractures are contiguous, the angle between planes of the fractures
nust be at | east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured fromgravel particles 50 percent of

whi ch, by weight, are retained on the maxi num si ze sieve listed in TABLE 1.

.1.1.2 Graded- Crushed Aggregate Base Course

GCA coarse aggregate shall not show nore than 50 percent | oss when

subj ected to the Los Angel es abrasion test in accordance with ASTM C 131.
GCA coarse aggregate shall not exhibit a |oss greater than 50 percent

wei ght ed average, at five cycles, when tested for soundness in nagnesi um
sul fate in accordance with ASTM C 88. The amount of flat and el ongated
particles shall not exceed 20 percent for the fraction retained on the 1/2
inch sieve nor 20 percent for the fraction passing the 1/2 inch sieve. A
flat particle is one having a ratio of width to thickness greater than 3;
an el ongated particle is one having a ratio of length to width greater than
3. In the portion retained on each sieve specified, the crushed aggregate
shall contain at |east 90 percent by weight of crushed pieces having two or
nore freshly fractured faces with the area of each face being at |east
equal to 75 percent of the smallest mdsectional area of the piece. Wen
two fractures are contiguous, the angle between planes of the fractures
nmust be at | east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured from gravel particles 90 percent of
whi ch by weight are retained on the maxi num size sieve listed in TABLE 1.

1.2 Fi ne Aggregate
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Fi ne aggregates shall be angular particles of uniformdensity. Wen the
fine aggregate is supplied fromnore than one source, aggregate from each
source shall neet the specified requirenents.

2.1.2.1 Aggr egat e Base Course

ABC fine aggregate shall consist of screenings, angular sand, crushed
recycled concrete fines, or other finely divided nineral matter processed
or naturally conbined with the coarse aggregate.

2.1.2.2 Graded- Crushed Aggregate Base Course

GCA fine aggregate shall consist of angular particles produced by crushing
stone, slag, recycled concrete, or gravel that nmeets the requirenents for
wear and soundness specified for GCA coarse aggregate. Fine aggregate
shal | be nanufactured from gravel particles 95 percent of which by weight
are retained on the 1/2 inch sieve.

2.1.3 Gradation Requirenents

The specified gradation requirenents shall apply to the conpl eted base
course. The aggregates shall have a nmaxi mumsize of 1.5 inches and shal
be continuously well graded within the Iimts specified in MDOT SEC 902.
Si eves shall conformto ASTM E 11

NOTE 1: The values are based on aggregates of uniformspecific gravity.

If materials fromdifferent sources are used for the coarse and fine
aggregates, they shall be tested in accordance with ASTM C 127 and ASTM C
128 to determine their specific gravities. |If the specific gravities vary
by nore than 10 percent, the percentages passing the various sieves shal
be corrected as directed by the Contracting Oficer.

2.1.4 Liquid Limt and Plasticity Index

Liquid limt and plasticity index requirenents shall apply to the conpleted
course and shall also apply to any conponent that is blended to neet the
required gradation. The portion of any component or of the conpleted
course passing the No. 40 sieve shall be either nonplastic or have a liquid
l[imt not greater than 25 and a plasticity index not greater than 5.

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

When the ABC or GCA is constructed in nore than one |ayer, the previously
constructed | ayer shall be cl eaned of | oose and foreign nmatter by sweeping
wi th power sweepers or power broons, except that hand broons nay be used in
areas where power cleaning is not practicable. Adequate drai nage shall be
provi ded during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

3.2 OPERATI ON OF AGGREGATE SOURCES

Aggregates shall be obtained fromoffsite sources.
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3.3 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved materi al
avai |l abl e from excavation and gradi ng, shall be stockpiled in the nmanner
and at the |ocations designated by the Governnent. Aggregates shall be
stockpiled on the cleared and | evel ed areas designated by the Governnent to
prevent segregation. WMaterials obtained fromdifferent sources shall be
stockpil ed separately.

3.4 PREPARATI ON OF UNDERLYI NG COURSE

Preparation of the underlying course shall be in accordance with

Secti on02302N, EXCAVATI ON, BACKFI LLI NG AND COWVPACTI NG FOR UTILITIES. Prior
to constructing the ABC and GCA, the underlying course or subgrade shall be
cleaned of all foreign substances. At the tinme of construction of the ABC
and GCA, the underlying course shall contain no frozen material. The
surface of the underlying course or subgrade shall neet specified
conpaction and surface tol erances. Ruts or soft yielding spots in the
under | yi ng courses, areas having inadequate conpaction, and deviations of
the surface fromthe requirenments set forth herein shall be corrected by

| ooseni ng and renoving soft or unsatisfactory material and by addi ng
approved naterial, reshaping to line and grade, and reconpacting to
specified density requirenments. For cohesionless underlying courses

contai ning sands or gravels, as defined in ASTM D 2487, the surface shal

be stabilized prior to placenent of the ABC and GCA. Stabilization shal

be acconplished by mxing ABC or GCA into the underlying course and
conpacting by approved nethods. The stabilized material shall be
considered as part of the underlying course and shall neet all requirenents
of the underlying course. The finished underlying course shall not be

di sturbed by traffic or other operations and shall be maintained by the
Contractor in a satisfactory condition until the ABC and GCA is pl aced.

3.5 | NSTALLATI ON

Aggregat e base course installation shall conformto specifications
contained in MDOT SEC 302, MDOT SEC 902, MSG and as foll ows.

3.5.1 M xing the Materials

The coarse and fine aggregates shall be mxed in a stationary plant, or in
a traveling plant or bucket | oader on an approved paved working area. The
Contractor shall nake adjustnents in mxing procedures or in equiprment as
directed to obtain true grades, to mnimnize segregati on or degradation, to
obtain the required water content, and to insure a satisfactory ABC and GCA
neeting all requirenents of this specification

3.5.2 Pl aci ng

The mixed material shall be placed on the prepared subgrade or subbase in

| ayers of uniformthickness with an approved spreader. When a conpacted

| ayer 6 inches or less in thickness is required, the material shall be
placed in a single layer. Wen a conpacted |ayer in excess of 6 inches is
required, the material shall be placed in |ayers of equal thickness. No

| ayer shall exceed 6 inches. The layers shall be so placed that when
compacted they will be true to the grades or levels required with the |east
possi bl e surface di sturbance. Were the ABC and GCA is placed in nore than
one layer, the previously constructed | ayers shall be cleaned of |oose and
foreign matter by sweeping with power sweepers, power broons, or hand
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broons, as directed. Such adjustnents in placing procedures or equipnent
shall be nade as may be directed to obtain true grades, to ninimze
segregation and degradation, to adjust the water content, and to insure an
acceptabl e ABC and GCA

3.5.3 Grade Control

The fini shed and conpl eted ABC and GCA shall conformto the lines, grades,
and cross sections shown. Underlying material (s) shall be excavated and
prepared at sufficient depth for the required ABC and GCA thi ckness so that
the finished ABC and GCA with the subsequent surface course will neet the
desi gnat ed grades.

3.5.4 Edges of Base Course

Approved fill material shall be placed along the outer edges of ABC and GCA
in sufficient quantities to conpact to the thickness of the course being
constructed, or to the thickness of each layer in a nultiple |ayer course,
allowing in each operation at least a 2 foot width of this material to be
roll ed and compacted sinultaneously with rolling and compacti ng of each

| ayer of ABC and GCA. If this base course material is to be placed

adj acent to another pavenent section, then the layers for both of these
sections shall be placed and conpacted along this edge at the sane tine.

3.5.5 Conpacti on

Each | ayer of the ABC and GCA shall be conpacted as specified with approved
conpacti on equi prrent. Water content shall be maintained during the
conpacti on procedure to within plus or mnus 98 percent of the optinmm

wat er content deternmined fromlaboratory tests as specified in paragraph
SAMPLI NG AND TESTING Rolling shall begin at the outside edge of the
surface and proceed to the center, overlapping on successive trips at |east
one-half the width of the roller. Alternate trips of the roller shall be
slightly different |lengths. Speed of the roller shall be such that

di spl acenment of the aggregate does not occur. |In all places not accessible
tothe rollers, the mxture shall be conpacted wi th hand-operated power
tampers. Conpaction shall continue until each |ayer has a degree of
compaction that is at |east 98 percent of |aboratory nmaxi mum density
through the full depth of the layer. The Contractor shall make such

adj ustnents in conpacting or finishing procedures as may be directed to
obtain true grades, to mnimze segregation and degradation, to reduce or
increase water content, and to ensure a satisfactory ABC and GCA. Any
materials that are found to be unsatisfactory shall be renoved and repl aced
with satisfactory material or reworked, as directed, to nmeet the
requirenents of this specification.

3.5.6 Thi ckness

Conpact ed t hi ckness of the aggregate course shall be 6 inches. No

i ndi vidual |ayer shall exceed 6 inches in conpacted thickness. The tota
compact ed t hi ckness of the ABC and GCA course shall be within 1/2 inch of
the thickness indicated. Were the nmeasured thickness is nore than 1/2 inch
deficient, such areas shall be corrected by scarifying, adding new

mat eri al of proper gradation, reblading, and reconpacting as directed.
Where the measured thickness is nore than 1/2 inch thicker than indicated,
the course shall be considered as confornming to the specified thickness
requi renents. Average job thickness shall be the average of all thickness
neasurenents taken for the job, but shall be within 1/4 inch of the

t hi ckness indicated. The total thickness of the ABC and GCA course shal
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be neasured at intervals in such a nanner as to ensure one neasurenment for
every 250 lineal feet of paving conpleted. Measurenents shall be made in 3 inch
di ameter test holes penetrating the base course.

3.5.7 Proof Rolling

Proof rolling of the areas indicated shall be in addition to the conpaction
speci fied and shall consist of the application of 30 coverages with a heavy
pneumatic-tired roller having four or nore tires, each |loaded to a ninimum
of 30,000 pounds and inflated to a m nimumof 150 psi. In areas

desi gnated, proof rolling shall be applied to the top of the underlying
material on which ABC and GCA is laid and to each | ayer of ABC and GCA.
Water content of the underlying material shall be naintained at optinum or
at the percentage directed fromstart of conpaction to conpletion of proof
rolling of that layer. Witer content of each |ayer of the ABC and GCA
shal | be naintained at the optinmum percentage directed fromstart of
conpaction to conpletion of proof rolling. Any ABC and GCA materials or
any underlying materials that produce unsatisfactory results by proof
rolling shall be renoved and replaced with satisfactory material s,
reconpacted and proof rolled to nmeet these specifications.

3.5.8 Fi ni shi ng

The surface of the top layer of ABC and GCA shall be finished after fina
conpaction and proof rolling by cutting any overbuild to grade and rolling
with a steel-wheeled roller. Thin layers of material shall not be added to
the top | ayer of base course to neet grade. |If the elevation of the top

| ayer of ABC and GCA is 1/2 inch or nore bel ow grade, then the top | ayer
shoul d be scarified to a depth of at |east 3 inches and new material shal
be bl ended in , conmpacted and proof rolled to bring to grade. Adjustnents
to rolling and finishing procedures shall be nade as directed to mnimze
segregation and degradati on, obtain grades, maintain noisture content, and
insure an acceptabl e base course. Should the surface beconme rough,
corrugated, uneven in texture, or traffic marked prior to conpletion, the
unsatisfactory portion shall be scarified, reworked and reconpacted or it
shal | be replaced as directed.

3.5.9 Snmoot hness

The surface of the top |layer shall show no deviations in excess of 3/8 inch
when tested with a 10 foot strai ghtedge. Measurenents shall be taken in
successive positions parallel to the centerline of the area to be paved.
Measurenents shall al so be taken perpendicular to the centerline at 50 foot
intervals. Deviations exceeding this amount shall be corrected by renoving
material and replacing with new material, or by reworking existing material
and conpacting it to neet these specifications.

3.6 TRAFFI C

Traffic shall not be allowed on the conpl eted ABC and GCA cour se.

Conpl eted portions of the ABC and GCA course may be opened to limted
traffic, provided there is no marring or distorting of the surface by the
traffic. Heavy equi pnent shall not be permtted except when necessary to
construction, and then the area shall be protected against narring or
damage to the conpl eted work.

3.7 MAI NTENANCE

The ABC and GCA shall be maintained in a satisfactory condition until the
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full pavement section is conpleted and accepted according to MDOT SEC 302.
Mai nt enance shall include i mediate repairs to any defects and shall be
repeated as often as necessary to keep the area intact. Any ABC and GCA
that is not paved over prior to the onset of winter, shall be retested to
verify that it still conplies with the requirenents of this specification.
Any area of ABC and GCA that is damaged shall be reworked or replaced as
necessary to conply with this specification.

3.8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Any unsuitable materials that nust be renpved shall be di sposed of as

directed. No additional paynents will be nade for materials that nust be
repl aced.

-- End of Section --
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SECTI ON 02731A

AGGREGATE SURFACE COURSE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 nicroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I nmpact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght

of Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft.)

ASTM D 2922 (1996el) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
( Shal I ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shallow
Dept h)

ASTM D 3740 (1999c) M ni num Requi renents for Agencies

Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-Coth Sieves for Testing
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Pur poses

STATE OF M CHI GAN, DEPARTMENT OF TRANSPORTATI ON STANDARDS ( MDOT)

VDOT SEC 306 Standard Specifications for Construction,
" AGGREGATE SURFACE COURSE"; Dated 2003

MDOT SEC 307 St andard Specifications for Construction,
" AGGREGATE SHOULDERS AND APPROACHES";
Dat ed 2003

VDOT SEC 902 Standard Specifications for Construction,

" AGCREGATES"; Dated 2003

MSG Mat eri al Source CGui de; Dated 2003

1.2 DEFI NI TI ONS
1.2.1 DEGREE OF COVPACTI ON

Degree of conpaction is a percentage of the nmaxi num density obtained by the
test procedure presented in ASTM D 1557 abbrevi ated herein as present
| aboratory maxi mum density.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data
Equi pnent; G ACF

Li st of proposed equi prent to be used in perfornmance of
construction work including descriptive data.

SD- 06 Test Reports

Sanmpling and Testing; G AOF
Density Tests; G AOF

Calibration curves and related test results prior to using the
devi ce or equi pnent being calibrated. Copies of field test
results within hours after the tests are performed. Test results
fromsanples, not less than days before material is required for
the work. Results of laboratory tests for quality control
pur poses, for approval, prior to using the material.

1.4 EQUI PMENT

Al'l plant, equipnent, and tools used in the perfornmance of the work covered
by this section will be subject to approval by the Contracting O ficer

before the work is started and shall be maintained in satisfactory working
condition at all tines. The equipnent shall be adequate and shall have the
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capability of producing the required conpaction, and neeting the grade
controls, thickness controls, and snoothness requirenments set forth herein.

.5 SAMPLI NG AND TESTI NG

Al sanpling and testing shall conformto specifications contained in MDOT
SEC 306, MDOT SEC 307, MDOT SEC 902 and MSG Sanpling and testing shall be
the responsibility of the Contractor. Sanpling and testing shall be
performed by an approved comercial testing |aboratory or by the
Contractor, subject to approval. |If the Contractor elects to establish its
own testing facilities, approval of such facilities will be based on
conpliance with ASTM D 3740. No work requiring testing will be pernitted
until the Contractor's facilities have been inspected and approved.

.5.1 Sanpl i ng

Sanpling for material gradation, liquid limt, and plastic limt tests
shal |l be taken in conformance with ASTM D 75. When deened necessary, the
sampling will be observed by the Contracting Oficer.

.5.2 Testing

.5.2.1 Gradati on

Aggr egat e gradation shall be nade in conformance with ASTM C 117, ASTM C 136,
and ASTM D 422. Sieves shall conformto ASTME 11.

.5.2.2 Liquid Limt and Plasticity Index

Liquid limt and plasticity index shall be determned in accordance wth
ASTM D 4318.

.5.3 Approval of Materials

Approval of sources not already approved by the Corps of Engineers wll be
based on an inspection by the Contracting Officer. Tentative approval of
materials will be based on appropriate test results on the aggregate
source. Final approval of the materials will be based on tests for
gradation, liquid limt, and plasticity index performed on sanpl es taken
fromthe conpl eted and conpacted surface course.

.6 WEATHER LI M TATI ONS

Aggregat e surface courses shall not be constructed when the anbi ent
tenmperatures is bel ow 35 degrees F and on subgrades that are frozen or
contain frost. It shall be the responsibility of the Contractor to
protect, by approved nethod or nethods, all areas of surfacing that have
not been accepted by the Contracting Oficer. Surfaces damaged by freeze,
rainfall, or other weather conditions shall be brought to a satisfactory
condition by the Contractor.

PART 2 PRODUCTS

2.

1  AGGREGATES

Aggregates shall conformto specifications contained in MDOT SEC 306, MDOT
SEC 307, MDOT SEC 902, MsSG and as follows. Aggregates shall consist of

cl ean, sound, durable particles of natural gravel, crushed gravel, crushed
stone, sand, slag, soil, or other approved materials processed and bl ended
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or naturally combined. Aggregates shall be free fromlunps and balls of
clay, organic matter, objectionable coatings, and other foreign materials.
The Contractor shall be responsible for obtaining materials that meet the
specification and can be used to neet the grade and snoot hness requirenents
specified herein after all conpaction and proof rolling operations have
been conpl et ed.

2.1.1 Coar se Aggregates

The material retained on the No. 4 sieve shall be known as coarse
aggregate. Coarse aggregates shall be reasonably uniformin density and
quality. The coarse aggregate shall have a percentage of wear not to
exceed 50 percent after 500 revolutions as determi ned by ASTM C 131. The
amount of flat and/or elongated particles shall not exceed 20 percent. A
flat particle is one having a ratio of width to thickness greater than
three; an elongated particle is one having a ratio of length to width
greater than three. When the coarse aggregate is supplied fromnore than
one source, aggregate from each source shall neet the requirenents set
forth herein.

2.1.2 Fi ne Aggregates

The material passing the No. 4 sieve shall be known as fine aggregate.
Fi ne aggregate shall consist of screenings, sand, soil, or other finely
divided mineral matter that is processed or naturally conbined with the
coar se aggregate.

2.1.3 Gradation Requirenents

Gradation requirenents specified in MDOT SEC 902 shall apply to the
conpl eted aggregate surface. It shall be the responsibility of the
Contractor to obtain materials that will neet the gradation requirenents
after mxing, placing, conpacting, and other operations. Sieves shal
conformto ASTM E 11.

2.2 LIQUD LIMT AND PLASTICI TY | NDEX REQUI REMENTS
The portion of the conpl eted aggregate surface course passing the No. 40
sieve shall have a maximumliquid limt of 35 and a plasticity index of 4
to 9.

PART 3 EXECUTI ON

Execution shall conformto specifications contained in MDOT SEC 306, NMDOT
SEC 307, MDOT SEC 902, MsG and as foll ows.

3.1 STOCKPI LI NG MATERI ALS

Prior to stockpiling the material, the storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved nmateri al
avai |l abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the |locations designated. Aggregates shall be stockpiled in such a
manner that will prevent segregation. Aggregates and binders obtained from
di fferent sources shall be stockpiled separately.

3.2 PREPARATI ON OF UNDERLYI NG COURSE SUBGRADE

The underlying course and subgrade, including shoulders, shall be cleaned
of all foreign substances. At the tinme of surface course construction, the
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under|ying courseand subgrade shall contain no frozen material. Ruts or
soft yielding spots in the underlying course andsubgrade areas having

i nadequat e compacti on and devi ations of the surface fromthe requirements
set forth herein shall be corrected by | oosening and renoving soft or
unsatisfactory naterial and by addi ng approved nmaterial, reshaping to |ine
and grade and reconpacting to density requirenents specified in Section
02722a, AGGREGATE ANDY OR GRADED- CRUSHED AGCGREGATE BASE COURSE. The
compl et ed underlying course and subgrade shall not be disturbed by traffic
or other operations and shall be maintained by the Contractor in a
satisfactory condition until the surface course is placed.

3.3 GRADE CONTRCL

During construction, the lines and grades including crown and cross sl ope
indicated for the aggregate surface course shall be maintai ned by means of
line and grade stakes placed by the Contractor in accordance with the
SPECI AL CONTRACT REQUI REMENTS.

3.4 M XI NG AND PLACI NG MATERI ALS

The materials shall be m xed and placed to obtain uniformty of the
material and a uniform opti numwater content for conpaction. The
Contractor shall nake adjustnents in mxing, placing procedures, or in
equi pnment to obtain the true grades, to mninize segregati on and
degradation, to obtain the desired water content, and to ensure a

sati sfactory surface course.

3.5 LAYER THI CKNESS

The aggregate nmaterial shall be placed on the underlying course and

subgrade in layers of uniformthickness. Wen a conmpacted |ayer of 6 inches
or less is specified, the material nmay be placed in a single |ayer; when a
compact ed thickness of nmore than 6 inches is required, no | ayer shal

exceed 6 inches.

3.6 COVPACTI ON

Each | ayer of the aggregate surface course shall be conmpacted with approva
compacti on equi prrent. The water content during the compaction procedure
shal | be maintained at a noisture content of |ess than saturation or at the
percent age specified by the Contracting Officer. |In |ocations not
accessible to the rollers, the mxture shall be conpacted with nechanica
tanmpers. Conpaction shall continue until each layer through the full depth
is compacted to at |east 98 percent of |aboratory maxi num density. Any
materials that are found to be unsatisfactory shall be renoved and repl aced
with satisfactory material or reworked to produce a satisfactory material.

3.7 PROOF ROLLI NG

Proof rolling of the areas designated shall be in addition to conpaction
speci fi ed above and shall consist of application of 30 coverages with a
heavy rubber-tired roller having four tires abreast with each tire | oaded
to 30,000 pounds and tires inflated to 150 psi. |In the areas designated,
proof rolling shall be applied to the top Iift of |layer on which surface
course is laid and to each | ayer of the base course. Water content of the
l[ift of the layer on which the surface course is placed and each | ayer of
the aggregate surface course shall be mmintained at optimumor at the
percentage directed fromthe start of conpaction to the conpletion of a
proof rolling. Materials in the aggregate surface course or underlying
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mat eri al s indicated unacceptable by the proof rolling shall be renoved and
repl aced, as directed, with acceptable materials.

3.8 EDGES OF AGGREGATE- SURFACED ROAD

Approved material shall be placed along the edges of the aggregate surface
course in such quantity as to conpact to the thickness of the course being
constructed. Wen the course is being constructed in two or nore | ayers,

at least 1 foot of shoulder width shall be rolled and conpacted
simultaneously with the rolling and conpacting of each |ayer of the surface
cour se.

3.9 SMOOTHNESS TEST

The surface of each | ayer shall not show any deviations in excess of 3/8
inch when tested with a 10 foot strai ghtedge applied both parallel wth
and at right angles to the centerline of the area to be paved. Deviations
exceeding this ambunt shall be corrected by the Contractor by renoving
material, replacing with new material, or reworking existing material and
compacting, as directed.

3.10 THI CKNESS CONTRCL

The conpl eted thickness of the aggregate surface course shall be within

1/2 inch, plus or minus, of the thickness indicated on plans. The

thi ckness of the aggregate surface course shall be measured at intervals in
such manner that there will be a thickness neasurenment for at |east each
500 square yards of the aggregate surface course. The thickness
neasurenent shall be nade by test holes at least 3 inches in dianeter
through the aggregate surface course. Wen the nmeasured thickness of the
aggregate surface course is nore than 1/2 inch deficient in thickness, the
Contractor, at no additional expense to the Governnment, shall correct such
areas by scarifying, adding m xture of proper gradation, reblading, and
reconpacting, as directed. Were the nmeasured thickness of the aggregate
surface course is nore than 1/2 inch) thicker than that indicated, it

shal | be considered as conforming with the specified thickness requirenents
plus 1/2 inch. The average job thickness shall be the average of the job
nmeasur enent s determ ned as specified above, but shall be within 1/4 inch
of the thickness indicated. When the average job thickness fails to neet
this criterion, the Contractor shall, at no additional expense to the
CGovernment, nake corrections by scarifying, adding or renoving mxture of
proper gradation, and rebl ading and reconpacting, as directed.

3.11 DENSI TY TESTS

Density shall be nmeasured in the field in accordance with ASTM D 1556 ASTM
D 2167 ASTM D 2922. For the method presented in ASTM D 1556 the base pl ate
as shown in the drawi ng shall be used. For the nethod presented in ASTM D
2922 the calibration curves shall be checked and adjusted, if necessary,
usi ng only the sand cone nethod as described in paragraph Calibration of
the ASTM publication. Tests perfornmed in accordance with ASTM D 2922
result in a wet unit weight of soil and when using this nmethod, ASTM D 3017
shall be used to determ ne the moisture content of the soil. The
calibration curves furnished with the noisture gauges shall also be checked
along with density calibration checks as described in ASTM D 3017. The
calibration checks of both the density and noi sture gauges shall be made by
the prepared containers of material method, as described in paragraph
Calibration of ASTM D 2922, on each different type of nmaterial being tested
at the beginning of a job and at intervals, as directed.
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3.12 WEAR TEST

Wear tests shall be made in conformance with ASTM C 131.

3.13 VAl NTENANCE

The aggregate surface course shall be maintained in a condition that wll
nmeet all specification requirenments until accepted.

-- End of Section --
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SECTI ON 02741A

HOT-M X ASPHALT (HWVA) FOR ROADS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN ASSOCI ATI ON OF STATE H G-HWAY AND TRANSPORTATI ON CFFI Cl ALS

( AASHTO)
AASHTO TP53 (1998; Interim 1999) Determ ning Asphalt
Content of Hot M x Asphalt by the Ignition
Met hod

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM C 29 (1997) Bulk Density ("Unit Weight") and
Voi ds in Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 117 (1995) Materials Finer than 75 microneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 566 (1997) Evaporable Total Misture Content
of Aggregate by Drying

ASTM C 1252 (1998) Unconpacted Void Content of Fine
Aggregate (as Influenced by Particle
Shape, Surface Texture, and G adi ng)

ASTM D 140 (1998) Sanpling Bitum nous Materials

ASTM D 242 (1995) Mneral Filler for Bitum nous
Pavi ng M xtures

ASTM D 995 (1995b) M xing Plants for Hot-M xed,
Hot - Lai d Bi t um nous Paving M xtures
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ASTM D 1461 (1985)) Moisture or Volatile Distillates
in Bitum nous Paving M xtures

ASTM D 1559 (1989) Resistance to Plastic Flow of
Bi t um nous M xtures Using Marshall
Appar at us

ASTM D 2172 (1995) Quantitative Extraction of Bitunen
from Bitunm nous Paving M xtures

ASTM D 2419 (1995) Sand Equival ent Val ue of Soils and
Fi ne Aggregate

ASTM D 2489 (1984; R 1994el) Degree of Particle
Coati ng of Bitum nous-Aggregate M xtures

ASTM D 2726 (1996el) Bulk Specific Gavity and Density
of Non- Absorptive Conpacted Bitum nous
M xture

ASTM D 2950 (1997) Density of Bitum nous Concrete in
Pl ace by Nucl ear Met hod

ASTM D 3666 (1998) M ni mrum Requi renments for Agencies
Testing and | nspecting Bitum nous Paving
Materi al s

ASTM D 4125 (1994el ) Asphalt Content of Bitum nous

M xtures by the Nucl ear Method

ASTM D 4791 (1999) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D 5444 (1998) Mechani cal Size Anal ysis of
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot M x Asphalt
by Ignition Method

ASPHALT | NSTI TUTE (Al)

Al M52 (1997) M x Design Methods for Asphalt
Concrete and Ot her Hot-M x Types

U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 171 (1995) Test Method for Deternining
Per cent age of Crushed Particles in
Aggregat e

STATE OF M CHI GAN, DEPARTMENT OF TRANSPORTATI ON STANDARD ( MDQT)

MDOT SEC 501 Standard Specifications for Construction
"PLANT M XED HOT M X ASPHALT"; Dated 2003

VDOT SEC 502 Standard Specifications for Construction
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"HOT M X ASPHALT CONSTRUCTI ON PRACTI CES";
Dat ed 2003

VMDOT SEC 503 Standard Specifications for Construction
" CONTRACTOR QUALI TY CONTROL FOR HOT M X
ASPHALT"; Dated 2003

MDOT SEC 504 Standard Specifications for Construction
"FURNI SHI NG AND PLACI NG HOT M X ASPHALT
M XTURES (QUALI TY ASSURANCE)"; Dated 2003

VDOT SEC 902 Standard Specifications for Construction
" AGCREGATES"; Dated 2003

MDOT SEC 904 Standard Specifications for Construction
"ASPHALTI C MATERI ALS"; Dated 2003

1.2 DESCRI PTI ON OF WORK
The work shall consist of pavenent courses conposed of mneral aggregate
and asphalt material heated and mxed in a central m xing plant and pl aced
on a prepared course. HVA designed and constructed in accordance with this
section shall conformto the lines, grades, thicknesses, and typical cross
sections shown on the drawings. Each course shall be constructed to the
depth, section, or elevation required by the drawi ngs and shall be roll ed,
finished, and approved before the placenment of the next course.
1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330, SUBM TTAL PROCEDURES:
SD- 03 Product Data
M x Design; G AOF.
Pr oposed JM.
Contractor Quality Control; G ACF.
Quality control plan.
Mat eri al Acceptance and Percent Paynent; G ACF.
Acceptance test results and pay cal cul ati ons.
SD- 04 Sanpl es
Asphalt Cenent Binder; G AOCF.
(5 gallon) sample for mx design verification.
Aggregates; G ACF.
Sufficient materials to produce 200 I b of blended m xture for

m x design verification.
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1

SD-06 Test Reports

Aggregates; G ACF.
QC Monitoring; G ACF.

Aggregate and QC test results.
SD-07 Certificates
Asphalt Cenent Binder; G AOF.
Copi es of certified test data.
Testing Laboratory; G ACF.
Certification of conpliance.
Pl ant Scale Calibration Certification
4 ASPHALT M XI NG PLANT

Plants used for the preparation of hot-m x asphalt shall conformto the
requi rements of MDOT SEC 501 and ASTM D 995 with the foll owi ng changes:

a. Truck Scales. The asphalt mxture shall be weighed on approved
certified scales at the Contractor's expense. Scales shall be inspected
and seal ed at | east annually by an approved calibration | aboratory.

b. Testing Facilities. The Contractor shall provide | aboratory
facilities at the plant for the use of the Governnent's acceptance testing
and the Contractor's quality control testing.

c. Inspection of Plant. The Contracting O ficer shall have access at
all tines, to all areas of the plant for checking adequacy of equi pnent;
i nspecting operation of the plant; verifying weights, proportions, and
mat eri al properties; checking the tenperatures naintained in the
preparation of the mxtures and for taking sanples. The Contractor shal
provi de assi stance as requested, for the Government to procure any desired
sanpl es.

.5 HAULI NG EQUI PMENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snooth
nmetal beds. To prevent the m xture fromadhering to them the truck beds
shall be lightly coated with a m nimum anount of paraffin oil, line
solution, or other approved material. Petroleum based products shall not
be used as a release agent. Each truck shall have a suitable cover to
protect the m xture from adverse weat her. Wen necessary to ensure that
the mixture will be delivered to the site at the specified temperature,
truck beds shall be insulated or heated and covers (tarps) shall be
securely fastened.

.6 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capabl e of spreading and finishing courses of
hot-m x asphalt which will neet the specified thickness, snpothness, and
grade. The paver shall have sufficient power to propel itself and the
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haul i ng equi pment w t hout adversely affecting the finished surface.

.6.1 Recei vi ng Hopper

The paver shall have a receiving hopper of sufficient capacity to pernit a
uni form spreadi ng operation. The hopper shall be equipped with a
distribution systemto place the mxture uniformy in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture wi thout tearing, shoving, or
gougi ng the m xture.

T ROLLERS

Rol l ers shall be in good condition and shall be operated at slow speeds to
avoi d di spl acement of the asphalt mxture. The nunber, type, and wei ght of
rollers shall be sufficient to conpact the mxture to the required density
while it is still in a workable condition. Equipnrent which causes
excessi ve crushing of the aggregate shall not be used.

. 8 VEATHER LI M TATI ONS

The hot-m x asphalt shall not be placed upon a wet surface or when the
surface tenperature of the underlying course is |ess than specified in MDOT
SEC 502. The tenperature requirenents nmay be wai ved by the Contracting
Oficer, if requested; however, all other requirenments, including
compaction, shall be met.

PART 2 PRODUCTS

2.

1  AGGREGATES

Al'l aggregates shall conformto specifications contained in MDOT SEC 902
and as follows:

Aggregates shall consist of crushed stone, crushed gravel, crushed sl ag,
screenings, natural sand and mineral filler, as required. The portion of
material retained on the No. 4 sieve is coarse aggregate. The portion of
materi al passing the No. 4 sieve and retained on the No. 200 sieve is
fine aggregate. The portion passing the No. 200 sieve is defined as
mneral filler. Al aggregate test results and sanples shall be submtted
to the Contracting Oficer at |east 14 days prior to start of construction.

1.1 Coar se Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free
fromfilns of material that would prevent thorough coating and bonding with
the asphalt material and free fromorganic matter and other deleterious
substances. All individual coarse aggregate sources shall neet the
followi ng requirenents

a. The percentage of |oss shall not be greater than 40 percent after
500 revol uti ons when tested in accordance with ASTM C 131.

b. The percentage of |oss shall not be greater than 18 percent after
five cycles when tested in accordance with ASTM C 88 usi ng nmagnesi um
sulfate .

c. At least 75 percent by weight of coarse aggregate shall have at
| east two or nmore fractured faces when tested in accordance with COE CRD-C

SECTI ON 02741a Page 7



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

2.

171. Fractured faces shall be produced by crushing.

d. The particle shape shall be essentially cubical and the aggregate
shall not contain nore than 20% percent, by weight, of flat and el ongated
particles (3:1 ratio of maxinumto m nimun) when tested in accordance with
ASTM D 4791.

e. Slag shall be air-cooled, blast furnace slag, and shall have a
compact ed wei ght of not less than 75 Ib/cu ft when tested in accordance
with ASTM C 29.

1.2 Fi ne Aggregate

Fi ne aggregate shall consist of clean, sound, tough, durable particles.
The aggregate particles shall be free fromcoatings of clay, silt, or any
obj ectionable material and shall contain no clay balls. Al individua
fine aggregate sources shall have a sand equival ent value not |ess than 45
when tested in accordance with ASTM D 2419.

The fine aggregate portion of the bl ended aggregate shall have an
unconpacted void content not |ess than 43.0 percent when tested in
accordance with ASTM C 1252 Met hod A

.1.3 Mneral Filler

M neral filler shall be nonplastic material neeting the requirements of
ASTM D 242.

.1.4 Aggregate Gradation

The conbi ned aggregate gradation shall conformto gradations specified in
MDOT SEC 902, when tested in accordance with ASTM C 136 and ASTM C 117, and
shall not vary fromthe lowlint on one sieve to the high limt on the

adj acent sieve or vice versa, but grade uniformy fromcoarse to fine.

.2  ASPHALT CEMENT BI NDER

Asphalt cenment binder shall conformto specifications contained in MDOT SEC
501, MDOT SEC 904 and as foll ows:

Test data indicating grade certification shall be provided by the supplier
at the tine of delivery of each load to the nmix plant. Copies of these
certifications shall be submtted to the Contracting Officer. The supplier
is defined as the | ast source of any nodification to the binder. The
Contracting Oficer may sanmple and test the binder at the mx plant at any
time before or during mx production. Sanples for this verification
testing shall be obtained by the Contractor in accordance with ASTM D 140
and in the presence of the Contracting Officer. These sanples shall be
furnished to the Contracting Officer for the verification testing, which
shall be at no cost to the Contractor. Sanples of the asphalt cenent
specified shall be subnmitted for approval not |ess than 14 days before
start of the test section.

.3 M X DESI GN

The nmi x design shall conformto the specifications contained in MDOT SEC 501
for the mx called out in the plan docunents.

3.1 JMF Requirenents
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The job mix formula shall be submitted in witing by the Contractor for
approval at |east 14 days prior to the start of the test section and shal
i nclude as a m ni mum

a. Percent passing each sieve size.

b. Percent of asphalt cenent.

c. Percent of each aggregate and mneral filler to be used.

d. Asphalt viscosity grade, penetration grade, or performance grade.

e. Nunber of blows of hamrer per side of nol ded specinmen.

f. Laboratory m xing tenperature.

g. Lab conpaction tenperature.

h. Temperature-viscosity relationship of the asphalt cenent.

i. Plot of the conbined gradation on the 0.45 power gradation chart,
stating the nom nal nmaxi mum size.

j. Gaphical plots of stability, flow, air voids, voids in the
m neral aggregate, and unit weight versus asphalt content as shown in Al

k. Specific gravity and absorpti on of each aggregate.
. Percent natural sand.

m Percent particles with 2 or nmore fractured faces (in coarse
aggregate).

n. Fine aggregate angularity.

0. Percent flat or elongated particles (in coarse aggregate).
p. Tensile Strength Rati o(TSR).

q. Antistrip agent (if required) and anount.

r. List of all nmodifiers and anount.

Table 3: Marshall Design Criteria

Test Property 75 Bl ow M x 50 Bl ow M x

Stability, pounds

m ni mum *1800 *1000
Fl ow, 0.01 inch 8-16 8-18
Air voids, percent 3-5 3-5

Percent Voids in
m neral aggregate VMA
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Test Property 75 Bl ow M x 50 Bl ow M x
(m ni mum
Gradation 1 13.0 13.0
Gradation 2 14.0 14.0
Gradation 3 15.0 15.0
TSR, m ni num per cent 75 75

* This is a mnimmrequirenent. The average during construction shall be
significantly higher than this nunber to ensure conpliance with the

speci fications.

** Cal culate VMA in accordance with Al Ms-2, based on ASTM D 2726 bul k
specific gravity for the aggregate.

PART 3 EXECUTI ON

Execution shall conformto specifications contained in MDOT SEC 501, MDOT
SEC 502 and as foll ows:

3.1 PREPARATI ON OF ASPHALT BI NDER MATERI AL

The asphalt cenent material shall be heated avoi ding | ocal overheating and
provi ding a continuous supply of the asphalt material to the mxer at a
uniformtenperature. The tenperature of unnodified asphalts shall be no
nore than 325 degrees F when added to the aggregates. Modified asphalts
shall be no nore than 350 degrees F when added to the aggregates.

3.2 PREPARATI ON OF M NERAL AGCGREGATE

The aggregate for the m xture shall be heated and dried prior to mxing.
No danmage shall occur to the aggregates due to the maxi numtenperature and
rate of heating used. The tenperature of the aggregate and nmineral filler
shal | not exceed 350 degrees F when the asphalt cenment is added. The
temperature shall not be lower than is required to obtain conplete coating
and uni formdi stribution on the aggregate particles and to provide a

m xture of satisfactory workability.

3.3 PREPARATI ON OF HOT-M X ASPHALT M XTURE

The aggregates and the asphalt cement shall be weighed or netered and
introduced into the m xer in the amount specified by the JM-. The conbi ned
materials shall be mxed until the aggregate obtains a uniformcoating of
asphalt binder and is thoroughly distributed throughout the mxture. Wt
m xing time shall be the shortest tine that will produce a satisfactory
m xture, but no | ess than 25 seconds for batch plants. The wet mixing tine
for all plants shall be established by the Contractor, based on the
procedure for determ ning the percentage of coated particles described in
ASTM D 2489, for each individual plant and for each type of aggregate used.
The wet mixing tine will be set to at |east achieve 95 percent of coated
particles. The noisture content of all hot-m x asphalt upon discharge from
the plant shall not exceed 0.5 percent by total weight of mixture as
nmeasured by ASTM D 1461

3.4 PREPARATI ON OF THE UNDERLYI NG SURFACE

| mredi ately before placing the hot m x asphalt, the underlying course shal
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be cl eaned of dust and debris. A tack coat shall be applied in accordance
with the contract specifications.

3.4 TESTI NG LABORATCRY

The | aboratory used to develop the JMF shall neet the requirenents of MDOT
SEC 503, MDOT SEC 504 and ASTM D 3666. A certification signed by the
manager of the |laboratory stating that it neets these requirenments or
clearly listing all deficiencies shall be submtted to the Contracting
Oficer prior to the start of construction. The certification shal
contain as a mnimum

a. Qualifications of personnel; |aboratory manager, supervising
techni cian, and testing technicians.

b. A listing of equipnent to be used in devel oping the job m x.
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materials Reference
Laboratory (AVRL) program

3.5 TRANSPORTI NG AND PLACI NG

Transporting and placing shall conformto specifications contained in MDOT
SEC 502 as foll ows:

3.5.1 Transporting

The hot-m x asphalt shall be transported fromthe mxing plant to the site
in clean, tight vehicles. Deliveries shall be scheduled so that placing
and conpacting of mxture is uniformw th mninum stopping and starting of
the paver. Adequate artificial lighting shall be provided for night

pl acements. Hauling over freshly placed material will not be permtted
until the material has been conpacted as specified, and allowed to cool to
140 degrees F. To deliver nmix to the paver, the Contractor shall use a
material transfer vehicle which shall be operated to produce continuous
forward notion of the paver.

3.5.2 Pl aci ng

The nmix shall be placed and conpacted at a tenperature suitable for
obt ai ning density, and other specified requirements. Upon arrival, the

m xture shall be placed to the full width by an asphalt paver; it shall be
struck off in a uniformlayer of such depth that, when the work is
conpleted, it shall have the required thickness and conformto the grade
and contour indicated. The speed of the paver shall be regulated to
elimnate pulling and tearing of the asphalt mat. Unl ess ot herwi se
permitted, placenment of the nixture shall begin along the centerline of a
crowned section or on the high side of areas with a one-way slope. The

m xture shall be placed in consecutive adjacent strips having a m ni num
width of 10 feet. The longitudinal joint in one course shall offset the
longitudinal joint in the course inmediately below by at least 1 foot;
however, the joint in the surface course shall be at the centerline of the
pavement. Transverse joints in one course shall be offset by at least 10
feet fromtransverse joints in the previous course. Transverse joints in
adj acent |anes shall be offset a minimumof 10 feet. On isolated areas
where irregularities or unavoi dabl e obstacl es nmake the use of nechanica
spreadi ng and finishing equiprment inpractical, the nmixture nay be spread
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and | uted by hand tools.
3.6 COVPACTI ON OF M XTURE

Conpaction of mxture shall conformto specifications contained in MDOT SEC
501, MDOT SEC 502 and as foll ows:

After placing, the mixture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conpacted as soon as possible without
causi ng di spl acenent, cracking or shoving. The sequence of rolling
operations and the type of rollers used shall be at the discretion of the
Contractor. The speed of the roller shall, at all tines, be sufficiently
slow to avoi d di splacenent of the hot nixture and be effective in
compaction. Any displacenent occurring as a result of reversing the
direction of the roller, or fromany other cause, shall be corrected at
once. Sufficient rollers shall be furnished to handl e the output of the
plant. Rolling shall continue until the surface is of uniformtexture,
true to grade and cross section, and the required field density is

obtai ned. To prevent adhesion of the nmixture to the roller, the wheels
shal | be kept properly noistened but excessive water will not be permtted.
In areas not accessible to the roller, the mxture shall be thoroughly
conpacted with hand tanpers. Any m xture that becones | oose and broken,
mxed with dirt, contains check-cracking, or is in any way defective shal
be renmoved full depth, replaced with fresh hot m xture and i mredi ately
conpacted to conformto the surrounding area. This work shall be done at
the Contractor's expense. Skin patching will not be all owed.

3.7 JO NTS

Joints shall conformto specifications contained in MDOT SEC 502 and as
foll ows:

The formation of joints shall be made ensuring a continuous bond between
the courses and to obtain the required density. Al joints shall have the
sanme texture as other sections of the course and neet the requirenents for
snoot hness and grade.

3.7.1 Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid

m xture, except when necessary to forma transverse joint. Wen necessary
to forma transverse joint, it shall be nade by neans of placing a bul khead
or by tapering the course. The tapered edge shall be cut back to its ful
depth and width on a straight Iine to expose a vertical face prior to
placing material at the joint . The cutback material shall be rempoved from
the project. 1In both nmethods, all contact surfaces shall be given a |ight
tack coat of asphalt material before placing any fresh m xture agai nst the
joint.

3.7.2 Longi tudi nal Joints

Longi tudinal joints which are irregular, damaged, unconpacted, cold (Iless
than 175 degrees F at the tine of placing adjacent |anes), or otherw se
defective, shall be cut back a mininumof 2 inches fromthe edge with a
cutting wheel to expose a clean, sound vertical surface for the full depth
of the course. Al cutback material shall be renoved fromthe project.

Al'l contact surfaces shall be given a light tack coat of asphalt material
prior to placing any fresh m xture against the joint. The Contractor wl|l
be allowed to use an alternate nethod if it can be denonstrated that

SECTI ON 02741a Page 12



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

3.

density, snoothness, and texture can be net.

. 8 CONTRACTOR QUALI TY CONTRCL

Contractor quality control shall conformto specifications contained in
MDOT SEC 503 and as foll ows:

.8.1 CGeneral Quality Control Requirenents

The Contractor shall develop an approved Quality Control Plan. Hot-m x
asphalt for paynment shall not be produced until the quality control plan
has been approved. The plan shall address all el enents which affect the
quality of the pavenent including, but not limted to:

a. Mx Design

b. Aggregate G ading

c. Quality of Materials

d. Stockpile Managenent

e. Proportioning

f. Mxing and Transportation

g. Mxture Volunetrics

h. Misture Content of M xtures

i. Placing and Finishing

j. Joints

k. Conpaction
8.2 Quality Control Testing
The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The
testing programshall include, but shall not be Iimted to, tests for the
control of asphalt content, aggregate gradation, tenperatures, aggregate
noi sture, noisture in the asphalt nixture, |laboratory air voids, stability,

flow, in-place density, grade and smoothness. A Quality Control Testing
Pl an shall be devel oped as part of the Quality Control Program

.8.2.1 Asphal t Cont ent

A mninmmof two tests to determ ne asphalt content will be perforned per
lot (alot is defined in paragraph MATERI AL ACCEPTANCE AND PERCENT PAYMENT)
by one of the follow ng nmethods: the extraction nethod in accordance with
ASTM D 2172, Method A or B, the ignition nethod in accordance with the
AASHTO TP53 or ASTM D 6307, or the nuclear nmethod in accordance with ASTM D
4125, provided the nuclear gauge is calibrated for the specific m x being
used. For the extraction method, the weight of ash, as described in ASTM D
2172, shall be determ ned as part of the first extraction test perfornmed at
the begi nning of plant production; and as part of every tenth extraction
test perforned thereafter, for the duration of plant production. The |ast
wei ght of ash val ue obtained shall be used in the calculation of the
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asphalt content for the mixture.
3.8.2.2 Gradat i on

Aggregate gradations shall be determ ned a mninumof tw ce per |ot from
nmechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444,
When asphalt content is determ ned by the nucl ear nethod, aggregate
gradation shall be determ ned from hot bin sanples on batch plants, or from
the cold feed on drumm x plants. For batch plants, aggregates shall be
tested in accordance with ASTM C 136 using actual batch weights to
determ ne the conbi ned aggregate gradation of the m xture.

3.8.2.3 Tenper at ures
Temperatures shall be checked at |east four tinmes per lot, at necessary
| ocations, to determne the tenperature at the dryer, the asphalt cenent in

the storage tank, the asphalt mxture at the plant, and the asphalt m xture
at the job site.

3.8.2.4 Aggregate Misture

The noi sture content of aggregate used for production shall be determ ned a
m ni mum of once per lot in accordance with ASTM C 566.

3.8.2.5 Moi sture Content of M xture

The noi sture content of the m xture shall be determ ned at |east once per
ot in accordance with ASTM D 1461 or an approved al ternate procedure.

3.8.2.6 Laboratory Air Voids, Marshall Stability and Fl ow
M xture sanpl es shall be taken at |east four tines per |ot and conpacted
into speci nens, using 50 or 75 blows per side with the Marshall hamer as
described in ASTM D 1559. After conpaction, the | aboratory air voids of
each speci nen shall be determ ned, as well as the Marshall stability and
fl ow.

3.8.2.7 I n-Place Density
The Contractor shall conduct any necessary testing to ensure the specified
density is achieved. A nuclear gauge nmay be used to nonitor pavenent
density in accordance with ASTM D 2950.

3.8.2.8 Grade and Srnoot hness
The Contractor shall conduct the necessary checks to ensure the grade and
snoot hness requirenents are nmet in accordance w th paragraph MATERI AL
ACCEPTANCE AND PERCENT PAYMENT

3.8.2.9 Addi ti onal Testing

Any additional testing, which the Contractor deens necessary to control the
process, may be perfornmed at the Contractor's option.

3.8.2.10 QC Monitoring
The Contractor shall submit all QC test results to the Contracting Oficer

on a daily basis as the tests are perforned. The Contracting Oficer
reserves the right to nonitor any of the Contractor's quality contro
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testing and to performduplicate testing as a check to the Contractor's
quality control testing.

3.8.3 Sanpl i ng

When directed by the Contracting Officer, the Contractor shall sanple and
test any material which appears inconsistent with simlar naterial being
produced, unless such material is voluntarily renoved and repl aced or
deficiencies corrected by the Contractor. All sanpling shall be in
accordance with standard procedures specified.

3.9 MATERI AL ACCEPTANCE
The Engi neer will sanmple and performall acceptance testing.

The Engineer will determ ne the sanpling nmethod and testing option.

The total quantity of each m xture type will be divided into three
approxi matel y equal sublots. One random sanple will be taken per sublot.
Each sanple will be split and identified. One split sanple will be
random y chosen for testing.

If the test results are within the single test tolerance shown in Table 4,

then the HVA will be accepted. If the test results exceed the tol erances of
Table 4, then the remaining sanples will be tested. If the average of the

test results neets the | ot average tol erance of Table 4, then the HVA will

be accepted. If these criteria are not satisfied, the HVA is rejected and

shal | be renoved and replaced at the contractor's expense

Table 4. HVA Quality Assurance Testing Tol erances ( + or =) from JM

Par aret er Si ngl e Test Lot Average
Air Voids 1.00% 0. 60%

Voids in M neral
Aggregate VMA (a) 1.20% 0. 75% (b)

Maxi mum Speci fic
Gavity (Gm (a) 0. 019 0.012

Asphal t Bi nder
Content (a) 0.50% 0.35%

a. Paraneters with target val ues
b. O less, determ ned by VMA value in contract docunents

3.10 I n-place Density
3.10.1 Ceneral Density Requirenents

The Contractor will establish the conmpaction effort for each pavenent

| ayer to achieve the required in place density values. After the final
rolling, the Engineer will use a nuclear density gauge using the Gmm from
the job mx formula (JMF) for acceptance. A minimum of six random | ocations
per mxture type will be tested for density. If the average of the density
values is equal to or greater than 92.0 percent of the Gmim the pavenent
density will be accepted. If the average of the six density tests is less
than 92.0 percent of the Gm the HVA is rejected and shall be replaced at
the contractor's expense.
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3.10.2 G ade

The final wearing surface of pavenent shall conformto the el evations and
cross sections shown and shall vary not nore than 0.05 foot fromthe plan
grade established and approved at site of work. Finished surfaces at
juncture with other pavenments shall coincide with finished surfaces of
abutting pavements. Deviation fromthe plan elevation will not be
permitted in areas of pavements where cl oser conformance wth planned
elevation is required for the proper functioning of drainage and ot her
appurtenant structures involved. In areas where the grade exceeds the

tol erance by nore than 50 percent, the Contractor shall renobve the surface
l[ift full depth; the Contractor shall then replace the Iift with hot-mx
asphalt to nmeet specification requirenments, at no additional cost to the
CGovernment. Dianmond grinding my be used to renmove high spots to neet
grade requirenments. Skin patching for correcting | ow areas or planing or
mlling for correcting high areas will not be permtted.

-- End of Section --
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SECTI ON 02748A

Bl TUM NOUS TACK COATS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHMAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 40 (1978; R 1996) Sanpling Bitum nous
Material s

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 140 (200) Sanpling Bitum nous Materials

ASTM D 2995 (1999) Determ ning Application Rate of
Bi tum nous Distributors

STATE OF M CHI GAN, DEPARTMENT OF TRANSPORTATI ON STANDARDS ( MDOT)

MDOT SEC 502 Standard Specifications for Construction
"Hot M x Asphalt Construction Practices";
Dat ed 2003

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data G AOF
Waybi | I's and Delivery Tickets
Waybil s and delivery tickets, during progress of the work.
SD-06 Test Reports G ACF
Sanpl i ng and Testing
Copies of all test results for bitum nous materials, within 24
hours of conpletion of tests. Certified copies of the
manuf acturer's test reports indicating conpliance with applicable

specified requirenents, not |ess than 30 days before the materi al
is required in the work.
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1.3 PLANT, EQUI PMENT, MACHI NES AND TOOLS
1.3.1 General Requirenents

Pl ant, equi prent, nachines and tools used in the work shall be subject to
approval and shall be naintained in a satisfactory working condition at all
times.

1.3.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunber to
prevent rutting, shoving or otherw se damagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous material in a uniformcoverage at the
specified tenperature, at readily determned and controlled rates with an
all owabl e variation fromthe specified rate of not nore than plus or ninus
5 percent, and at variable widths. Distributor equiprment shall include a
separate power unit for the bitunmen punp, full-circulation spray bars,
tachoneter, pressure gauges, vol ume-nmeasuring devices, adequate heaters for
heating of materials to the proper application tenperature, a thernoneter
for reading the tenperature of tank contents, and a hand hose attachnent
suitabl e for applying bitumnous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circulate and
agitate the bitum nous material during the heating process.

1.3.3 Power Broons

Power broons shall be suitable for cleaning the surfaces to which the
bi tum nous coat is to be appli ed.

1.4  WEATHER LI M TATI ONS
Bi t um nous coat shall be applied only when the surface to receive the
bitum nous coat is dry. Bitum nous coat shall be applied only when the
at nospheric tenperature in the shade is 50 degrees F or above and when the
tenmperature has not been bel ow 35 degrees F for the 12 hours prior to
appl i cati on.

PART 2 PRODUCTS

2.1 TACK COAT
Asphalt shall conformto MDOT SEC 502 Grade SS-1h, CSS-1h.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE
| mredi ately before applying the bitum nous coat, all [oose material, dirt,
clay, or other objectionable material shall be removed fromthe surface to
be treated. The surface shall be dry and clean at the tine of treatnent.

3.2  APPLI CATI ON RATE

The exact quantities within the range specified, which may be varied to
suit field conditions, will be determ ned by the Contracting Oficer.

3.2.1 Tack Coat
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Bi tum nous material for the tack coat shall be applied in quantities of not
| ess than 0.05 gallon nor nore than 0.15 gallon per square yard of pavenent
surf ace.

3.3  APPLI CATI ON TEMPERATURE
3.3.1 Tenper at ure Ranges

The viscosity requirenments shall deternmine the application tenperature to
be used. The following is a normal range of application tenperatures are
according to MDOT SEC 904.

3.4 APPLI| CATI ON
3.4.1 Cener al

Fol | owi ng preparation and subsequent inspection of the surface, the

bi t um nous coat shall be applied at the specified rate with uniform
distribution over the surface to be treated. All areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be nmaintai ned by
protecting the surface agai nst danage and by repairing deficient areas at
no additional cost to the Governnment. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flanes other than those fromthe heaters that are a part of the
equi prrent shall be permitted within 25 feet of heating, distributing, and
transferring operations of bitum nous material other than bitum nous

emul sions. Al traffic, except for paving equipnent used in constructing
the surfacing, shall be prevented fromusing the underlying material,

whet her prined or not, until the surfacing is conpleted. The bitum nous
coat shall conformto all requirenments as described herein.

3.4.2 Tack Coat

Tack coat shall be applied first at all the | ocations where bitunm nous
material is to be applied.

3.5 CURI NG PERI CD

Fol | owi ng application of the bitum nous nmaterial and prior to application
of the succeeding |ayer of pavenent, the bitum nous coat shall be allowed
to cure and to obtain evaporation of any volatiles or npisture.

3.6 FI ELD QUALI TY CONTRCL
Sanpl es of the bitum nous material wused shall be obtained by the
Contractor as directed, under the supervision of the Contracting Oficer.
The sanple may be retained and tested by the Governnent at no cost to the
Contractor.

3.7 SAMPLI NG AND TESTI NG
Sanpling and testing shall be performed by an approved comrercial testing
| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
appr oved.

3.7.1 Sanpl i ng
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The sanpl es of bitum nous material, unless otherwi se specified, shall be in
accordance with ASTM D 140 or AASHTO T 40. Sources from which bitum nous
materials are to be obtained shall be selected and notification furnished
the Contracting Oficer within 15 days after the award of the contract.

3.7.2 Cal i bration Test
The Contractor shall furnish all equiprent, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be nmade with
the approved job material and prior to applying the bitum nous coat
material to the prepared surface. Calibration of the bitum nous
di stributor shall be in accordance with ASTM D 2995.

3.7.2 Sanpling and Testing During Construction

Quality control sanmpling and testing shall be performed as required in
par agraph Fl ELD QUALI TY CONTROL.

-- End of Section --

-- End of Section --&
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SECTI ON 02761

PAVEMENT MARKI NGS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT-B- 1325 (1993; 2000; Rev. C) Beads (d ass Spheres)
Retro- Ref | ecti ve

| NTERNATI ONAL CONCRETE REPAI R | NSTI TUTE (1 CRI)

STATE OF M CHI GAN, DEPARTMENT OF TRANSPORTATI ON STANDARD ( MDQT)

MDOT SEC 811 Standard Specifications for Construction
" PERVANENT PAVEMENT MARKI NGS"; Dated 2003

VMDOT SEC 920 Standard Specifications for Construction
" PERVANENT PAVEMENT MARKI NGS MATERI ALS";
Dat ed 2003

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
CGovernment. The followi ng shall be subnmitted in accordance with Section
01330, SUBM TTAL PROCEDURES:
SD- 03 Product Data
Refl ective nedia for roads and streets; G ACF.
Paints for roads and streets; G AOF.
wat er borne Marking Material; G ACF.
Ther nmopl asti c conpounds and primer; G AOF.
Rai sed Pavenent Markers and Adhesive; G AOF.
SD- 06 Test Reports

Refl ective nedia for roads and streets; G ACF.

Pai nts for roads and streets; G ACF.
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1.

Wat er borne Marking Material; G AOCF.
Ther nmopl asti c conpounds and primer; G AOF.
Rai sed Pavenent Markers and Adhesive; G AOF.

Report from sanpling and testing made in accordance wi th paragraph
entitled "Sanpling and Testing."; G AOF.

SD- 07 Certificates
Reflective media for roads and streets; G ACF.
Paints for roads and streets; G AOF.
Ther nopl asti c conpounds and prinmer; G AOCF.
Construction equipnment list; G AOF.
SD- 08 Manufacturer's Instructions
Paints for roads and streets; G AOF.
Ther nopl asti c conpounds and prinmer; G AOF.
Submit manufacturer's Material Safety Data Sheets; G ACF.
3 DELI VERY AND STORAGE
Deliver paints, paint materials and thernoplastic conpound materials in
original sealed containers that plainly show the designated nane,
speci fication nunber, batch nunber, color, date of manufacture,
manuf acturer's directions, and name of nmanufacturer. Provide storage
facilities at the job site for maintaining materials at tenperatures
recormmended by the manufacturer. Make available paint stored at the
project site or segregated at the source for sanpling not |ess than 30 days

prior to date of required approval for use to allow sufficient time for
testing. Notify the Contracting Oficer when paint is available for

sampl i ng.

.4 WVEATHER LI M TATI ONS

Apply paint to clean, dry surfaces, and unl ess otherw se approved, only
when air and pavenment tenperatures are above 50 degrees F and | ess than
110 degrees F for water-based materials. Miintain paint tenperature wthin
these same limts.

.5 EQU PMENT

Machi nes, tools, and equi pnent used in the performance of the work shall be
approved by the Contracting Oficer and maintained in satisfactory
operating condition. Submt construction equipnent |ist approval by the
Contracting O ficer.

.5.1 Pai nt Applicator

Provi de hand- operated push-type applicator machine of a type comonly used
for application of paint to pavenent surfaces. Paint applicator machine
shal | be acceptable for marking small street and parking areas. Applicator
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machi ne shall be equi pped with the necessary paint tanks and spraying
nozzl es, and shall be capable of applying paint uniformy at coverage
specified. Applicator for water-based markings shall be equipped with
non-stick coated hoses; nmetal parts in contact with the paint material
shal | be constructed of grade 302, 304, 316, or equal stainless steel.

Provi de sel f-propelled or nobile-drawn pneunatic sprayi ng machine with

sui tabl e arrangenents of atom zing nozzles and controls to obtain the
specified results. Provide machine having a speed during application
capabl e of applying the stripe widths indicated at the paint coverage rate
specified herein and of even uniformthickness with clear-cut edges.
Provi de equi pnent used for marking streets and hi ghways capabl e of placing
the prescribed nunber of lines at a single pass as solid lines,

intermttent lines, or a conmbination of solid and intermttent |ines using
a maxi mum of three different colors of paint as specified. Provide paint
applicator with paint reservoirs or tanks of sufficient capacity and

sui tabl e gages to apply paint in accordance with requirenents specified.
Equi p tanks with suitable air-driven nechani cal agitators. Equi p spray
mechani smwi th qui ck-action val ves conveniently |ocated, and include
necessary pressure regul ators and gages in full view and reach of the
operator. Install paint strainers in paint supply lines to ensure freedom
fromresidue and foreign matter that nay cause mal function of the spray
guns. The paint applicator shall be readily adaptable for attachnment of an
ai r-actuated dispenser for the reflective nedia approved for use. Provi de
pneumatic spray guns for hand application of paint in areas where the
nobi | e pai nt applicator cannot be used. Applicator for water-based markings
shal | be equi pped with non-stick coated hoses; metal parts in contact with
the paint material shall be constructed of grade 302, 304, 316, or equa
stainl ess steel.

.5.2 Ref |l ecti ve Medi a Di spenser

Attach dispenser for applying the reflective nedia to the paint dispenser
and operate automatically and sinmultaneously with the paint applicator
through the same control nechanism Use di spenser capabl e of adjustnent
and designed to provide uniformflow of reflective nedia over the ful
width of the stripe at the rate of coverage specified herein at all
operating speeds of the paint applicator to which it is attached.

.5.3 Portabl e Application Equi pment

The portabl e applicator shall be defined as hand-operated equi prent,
specifically designed for placing special markings such as crosswal ks,
stopbars, |egends, arrows, and short |engths of |ane, edge and centerlines.
The portable applicator shall be capabl e of applying thernoplastic
pavenent markings by the extrusion nethod. It is intended that the
portable applicator will be |oaded with hot thernoplastic conposition from
the nelting kettles on the nobile applicator. Equip the portable
applicator with all the necessary conponents, including a materials storage
reservoir, bead dispenser, extrusion shoe, and heating accessories, so as
to be capable of holding the nolten thernoplastic at a tenperature of 375
to 425 degrees F, of extruding a line of 3 to 12 inches in width, and in
t hi ckness of not less than 0.125 inch nor nore than 0.190 inch and of
general ly uniform cross section.

PART 2 PRODUCTS

2.

1 MATERI ALS
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Provide materials conformng to MDOT SEC 811, MDOT SEC 920, and the
requi renents specified herein

2.1.1 Paints for Roads and Streets

VMDOT SEC 920 Wat erborne Marking Material, color as indicated.
2.1.1 Refl ecti ve Media for Roads and Streets

FS TT-B- 1325, Type |, Gradation A
2.1.3 Wat er borne Marking Materia

Wat er borne marki ng material nust have a noisture resistant coating and a
silane coating to pronote adhesion. Wien marking rest areas, roadside
parks, and car pool lots, glass beads are not required.

PART 3 EXECUTI ON

Paverrent marking application shall conmply with specifications contained in
MDOT SEC 811 and as foll ows:

3.1 SURFACE PREPARATI ON

Al l ow new pavenent surfaces to cure for a period of not |less than 1 day
before application of marking materials. Thoroughly clean surfaces to be
mar ked before application of the paint. Renove dust, dirt, and other
granul ar surface deposits by sweeping, blowing with conpressed air, rinsing
with water, or a conbination of these nethods as required. Renpbve rubber
deposits, and other coatings adhering to the pavenent by water blasting.
Scrub affected areas, where oil or grease is present on old pavenents to be
mar ked, with several applications of trisodi um phosphate sol ution or other
approved detergent or degreaser and rinse thoroughly after each
application. After cleaning oil-soaked areas, seal with shellac or prinmer
recomended by the manufacturer to prevent bl eeding through the new paint.
Do not commence painting in any area until pavenent surfaces are dry and

cl ean.

3.2 APPL| CATI ON

3.2.1 Rat e of Application

3.2.1.1 Refl ecti ve Mar ki ngs

Apply paint evenly to the pavenent area to be coated at a rate of 105 plus
or minus 5 square feet per gallon. Apply glass spheres uniformy to the wet
pai nt on road and street pavenent at a rate of six (6) plus or mnus 0.5
pounds of gl ass spheres per gall on.

3.2.1.2 Wat er bor ne

Wat er borne paint shall be applied when the surface tenperature of the
pavenent is 50 degrees F or higher and the pavenent is dry. The Contractor
shal | be responsible for naking the decision to apply waterborne paint on
any specific day when there is a high probability of rain in the forecast.
If applied |ines are washed away because of rain the Contractor shall be
responsi ble for re-applying the lines at no additional expense to the
governent. Waterborne pavenent marking materials nmay be placed i medi ately
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on mew bitum nous pavenent. waterborne pavenent narking material shall not
be placed before May 1 nor after Cctober 1.

3.2.2 Pai nti ng

Apply paint pneumatically with approved equi pnent at rate of coverage
specified herein. Provide guidelines and tenplates as necessary to contro
pai nt application. Take special precautions in marking nunmbers, letters,
and synmbols. Manual ly paint nunbers, letters, and synbols. Sharply
outline all edges of markings. The maximumdrying tinme requirenments of the
pai nt specifications will be strictly enforced, to prevent undue softening
of bitumen, and pickup, displacenent, or discoloration by tires of traffic.
Di sconti nue painting operations if there is a deficiency in drying of the
mar ki ngs until cause of the slow drying is determ ned and corrected.

3.2.3 Refl ecti ve Medi a

Application of reflective nedia shall imrediately foll ow the application of
pai nt. Acconplish drop-on application of the glass spheres to ensure even
distribution at the specified rate of coverage. Should there be

mal functi on of either paint applicator or reflective media dispenser,

di scontinue operations until deficiency is corrected.

3.3 FI ELD TESTI NG AND | NSPECTI ON
3.3.1 | nspection

Exam ne material at the job site to determine that it is the material
referenced in the report of test results or certificate of conpliance. A
certificate of conpliance shall be acconpanied by test results
substantiating conformance to the specified requirenents.

3.3.1.1 Surface Preparations and Application Procedures

Surface preparations and application procedures will be exam ned by the
Contracting Oficer to deternmine conformance with the requirenents
specified. Approve each separate operation prior to initiation of
subsequent operations.

3.4 TRAFFI C CONTRCL AND PROTECTI ON

Pl ace warni ng signs near the beginning of the work site and well ahead of
the work site for alerting approaching traffic fromboth directions. Place
smal |l markers along newly painted lines to control traffic and prevent
damage to newy painted surfaces. Mark painting equipment with | arge
war ni ng signs indicating slow noving painting equi pnment in operation. Do
not use foil-backed material for tenporary pavenent nmarki ng because of its
potential to conduct electricity during accidents involving downed power

l'i nes.

-- End of Section --
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SECTI ON 02770A

CONCRETE SI DEWALKS AND CURBS AND GUTTERS

PART 1 GENERAL

1

1  SUBM TTALS

Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office

that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data

Concrete; G AOF

Copies of certified delivery tickets for all concrete used in
t he construction.

SD-06 Test Reports
Field Quality Control; G AOF

Copies of all test reports within 24 hours of conpletion of the
test.

.2 WEATHER LI M TATI ONS

2.1 Pl aci ng During Col d Wat her

Concrete placenment shall not take place when the air tenperature reaches

40 degrees F and is falling, or is already below that point. Placement may
begin when the air tenperature reaches 35 degrees F and is rising, or is
al ready above 40 degrees F. Provisions shall be nade to protect the
concrete fromfreezing during the specified curing period. |f necessary to
pl ace concrete when the tenperature of the air, aggregates, or water is

bel ow 35 degrees F, placement and protection shall be approved in witing.
Approval will be contingent upon full conformance with the foll ow ng
provisions. The underlying naterial shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. M xing
wat er and aggregates shall be heated as necessary to result in the
tenperature of the in-place concrete being between 50 and 85 degrees F

Met hods and equi prent for heating shall be approved. The aggregates shal
be free of ice, snow, and frozen |unps before entering the m xer. Covering
and ot her neans shall be provided for maintaining the concrete at a
tenmperature of at least 50 degrees F for not |ess than 72 hours after

pl acing, and at a tenperature above freezing for the renmi nder of the
curing period.

. 2.2 Pl aci ng Duri ng Warm Weat her

The tenperature of the concrete as placed shall not exceed 85 degrees F
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except where an approved retarder is used. The m xing water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory

pl acing tenperature. The placing tenperature shall not exceed 95 degrees F
at any tine.

.3 PLANT, EQUI PMENT, MACHI NES, AND TOOLS

4.1 CGeneral Requirenents

Pl ant, equi prent, nachines, and tools used in the work shall be subject to
approval and shall be naintained in a satisfactory working condition at all
times. The equi pnment shall have the capability of producing the required
product, neeting grade controls, thickness control and snoot hness
requirenents as specified. Use of the equi prment shall be discontinued if
it produces unsatisfactory results. The Contracting O ficer shall have
access at all times to the plant and equi pnent to ensure proper operation
and conpliance with specifications.

PART 2 PRODUCTS

2.

1 CONCRETE

Concrete shall conformto the applicable requirements of Section 03307a,
CONCRETE FOR M NOR STRUCTURES except as ot herw se specified. Concrete
shal | have a mini num conpressive strength of 3500 psi at 28 days. Maximum
size of aggregate shall be 1-1/2 inches.

1.1 Ai r Cont ent

M xtures shall have air content by volune of concrete of 5 to 7 percent,
based on neasurenments made i medi ately after discharge fromthe nixer.

1.2 Sl unmp

The concrete slunp shall be 2 inches plus or mnus 1 inch where deternined
in accordance with ASTM C 143.

.1.3 Rei nf orcenent St ee

Rei nf orcenent bars shall conformto ASTM A 615, ASTM A 616, or ASTM A 617.
Wre nmesh reinforcenent shall conformto ASTM A 185.

.2 CONCRETE CURI NG MATERI ALS

.2 VWi te Pignmented Menbrane-Formi ng Curing Conpound

Wi te pignmented nenbrane-formng curing conpound shall conformto ASTM C 309
Type 2.

.3 JO NT FILLER STRI PS

.3.1 Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed
fi berboard.

.4 FORM WORK

Form work shall be designed and constructed to ensure that the finished
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concrete will conformaccurately to the indicated dinmensions, |ines, and

el evations, and within the tol erances specified. Forns shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced plank,
2 inches nominal thickness, straight and free fromwarp, tw st, |oose
knots, splits or other defects. Wod forns shall have a nominal |ength of
10 feet. Radius bends may be formed with 3/4 inch boards, laminated to
the required thickness. Steel forns shall be channel -formed sections with
a flat top surface and with wel ded braces at each end and at not |ess than
two internedi ate points. Ends of steel forns shall be interlocking and
self-aligning. Steel forns shall include flexible fornms for radius

form ng, corner forns, formspreaders, and fillers. Steel forns shall have
a nomnal length of 10 feet with a ninimum of 3 wel ded stake pockets per
form Stake pins shall be solid steel rods with chanfered heads and

poi nted tips designed for use with steel forms.

4.1 Si dewal k For s

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

.4.2 Curb and CGutter Forns

Curb and gutter outside fornms shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as

i ndi cated and shall be securely fastened to and supported by the outside
form R gid forns shall be provided for curb returns, except that benders
or thin plank forns may be used for curb or curb returns with a radius of
10 feet or nore, where grade changes occur in the return, or where the
central angle is such that arigid formwith a central angle of 90 degrees
cannot be used. Back forms for curb returns may be made of 1-1/2 inch
benders, for the full height of the curb, cleated together. |In lieu of
inside fornms for curbs, a curb "mule" may be used for form ng and finishing
this surface, provided the results are approved.

PART 3 EXECUTI ON

3.

1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade shall be placed and conpacted in
conformance with Section 02721A, SUBBASE COURSE

11 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side fornmns.

1.2 Curb and CGutter Subgrade

The subgrade shall be tested for grade and cross section by nmeans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adj acent pavenent.

. 1.3 Mai nt enance of Subgrade

The subgrade shall be nmaintained in a snmooth, conpacted condition in
conformty with the required section and established grade until the
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3.

concrete is placed. The subgrade shall be in a npist condition when
concrete is placed. The subgrade shall be prepared and protected to
produce a subgrade free fromfrost when the concrete is deposited.

.2 FORM SETTI NG

Forms shall be set to the indicated alignment, grade and di nmensions. Forns
shall be held rigidly in place by a mninumof 3 stakes per form placed at
intervals not to exceed 4 feet. Corners, deep sections, and radius bends
shal | have additional stakes and braces, as required. d anps, spreaders,
and braces shall be used where required to ensure rigidity in the forns.
Fornms shall be renmoved without injuring the concrete. Bars or heavy tools
shal | not be used against the concrete in renmoving the forms. Any concrete
found defective after formrenoval shall be pronptly and satisfactorily
repaired. Forms shall be cleaned and coated with formoil each time before
concrete is placed. Wod forms may, instead, be thoroughly wetted with

wat er before concrete is placed, except that with probable freezing
tenmperatures, oiling is nandatory.

2.1 Si dewal ks

Fornms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 1/8 inch in any 10 foot |ong section.
After fornms are set, grade and alignment shall be checked with a 10 foot
strai ghtedge. Fornms shall have a transverse slope of 1/4 inch per foot
with the | ow side adjacent to the roadway. Side forms shall not be renoved
for 12 hours after finishing has been conpl et ed.

. 2.2 Curbs and Gutters

The forms of the front of the curb shall be renpved not |ess than 2 hours
nor nmore than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

.3 SI DEWALK CONCRETE PLACEMENT AND FI NI SHI NG

.3.1 For med Si dewal ks

Concrete shall be placed in the forns in one |layer. \Wen consolidated and
finished, the sidewal ks shall be of the thickness indicated. After
concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. The
concrete shall be consolidated with an approved vibrator, and the surface
shall be finished to grade with a strike off.

. 3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished with a wood
float or darby to a snoboth and unifornmly fine granular or sandy texture
free of waves, irregularities, or tool marks. A scored surface shall be
produced by brooming with a fiber-bristle brush in a direction transverse
to that of the traffic, foll owed by edging.

3.3 Edge and Joi nt Fi ni shing
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Al'l slab edges, including those at formed joints, shall be finished with an
edger having a radius of 1/8 inch. Transverse joint shall be edged before
broom ng, and the broom ng shall elinmnate the flat surface left by the
surface face of the edger. Corners and edges which have crunbl ed and areas
which lack sufficient nortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nortar m xture and then

fini shed.

3.3.4 Sur f ace and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary nore than 5/16 inch fromthe testing edge
of a 10-foot straightedge. Perm ssible deficiency in section thickness
will be up to 1/4 inch.

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG
3.4.1 Fornmed Curb and Gutter

Concrete shall be placed to the section required in a single lift.
Consol i dation shall be achi eved by using approved mechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

3.4.1 Concrete Finishing

Exposed surfaces shall be floated and finished with a snpoth wood fl oat
until true to grade and section and uniformin texture. Floated surfaces
shall then be brushed with a fine-hair brush with |ongitudinal strokes.

The edges of the gutter and top of the curb shall be rounded with an edging
tool to aradius of 1/2 inch. Imediately after renoving the front curb
form the face of the curb shall be rubbed with a wood or concrete rubbing
bl ock and water until blenishes, formnarks, and tool narks have been
renoved. The front curb surface, while still wet, shall be brushed in the
same manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood fl oat.

3.4.2 Joi nt Fi ni shing
Curb edges at forned joints shall be finished as indicated.
3.4.3 Surface and Thi ckness Tol erances

Fi ni shed surfaces shall not vary nore than 1/4 inch fromthe testing edge
of a 10-foot straightedge. Pernissible deficiency in section thickness
will be up to 1/4 inch.

3.5 SI DEWALK JO NTS

Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa
to the sidewalk width or 5 feet on centers, whichever is |ess, and shal
be continuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 10 feet or nore in

wi dth. Transverse expansion joints shall be installed at sidewal k returns
and opposite expansion joints in adjoining curbs. Were the sidewalk is
not in contact with the curb, transverse expansion joints shall be
installed as indicated. Expansion joints shall be forned about structures
and features which project through or into the sidewal k pavenent, using
joint filler of the type, thickness, and wi dth indicated.
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3.

51 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
the sidewal k sl ab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless
ot herwi se approved. Sawed joints shall be constructed by sawi ng a groove
in the concrete with a 1/8 inch blade to the depth indicated. An ample
supply of saw bl ades shall be available on the job before concrete

pl acenent is started, and at |east one standby sawing unit in good working
order shall be available at the jobsite at all tinmes during the saw ng
operati ons.

.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with 1/2 inch joint filler strips.

| mredi ately after finishing operations are conpleted, joint edges shall be
rounded with an edging tool having a radius of 1/8 inch, and concrete over
the joint filler shall be renoved.

.5.3 Rei nforcenent Steel Pl acenent

Rei nforcenent steel shall be accurately and securely fastened in place with
sui tabl e supports and ties before the concrete is placed.

.6 CURB AND GQUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the |ine of
curb and gutter.

.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cenment concrete pavenents and spaced so that
nmonol i thic sections between curb returns will not be less than 5 feet nor
greater than 15 feet in length. Contraction joints shall be constructed
by nmeans of 1/8 inch thick separators and of a section conformng to the
cross section of the curb and gutter. Separators shall be renpved as soon
as practicable after concrete has set sufficiently to preserve the width
and shape of the joint and prior to finishing.

.6.2 Expansi on Joints

Expansi on joints shall be formed by neans of preformed expansion joint
filler material cut and shaped to the cross section of curb and gutter.
Expansion joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cenent concrete pavenent, and shal

be of the sane type and thickness as joints in the pavenent. Were curb
and gutter do not abut portland cement concrete pavenent, expansion joints
at least 1/2 inch in width shall be provided at intervals not exceeding 10
feet. Expansion joints shall be provided in nonreinforced concrete gutter
at | ocations indicated.

T CURI NG AND PROTECTI ON

.7.1 CGeneral Requirenents

Concrete shall be protected against |oss of npisture and rapid tenperature
changes for at |least 7 days fromthe beginning of the curing operation.
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Unhar dened concrete shall be protected fromrain and flow ng water. Al
equi prrent needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
pavenent due to tenperature changes during the curing period.

3.7.1.1 Menbrane Curing Met hod

A uni form coating of white-pignmented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renpoved and
in no case longer than 1 hour after the renoval of forms. Concrete shal

not be allowed to dry before the application of the nenbrane. I|f any
drying has occurred, the surface of the concrete shall be noistened with a
fine spray of water and the curing conpound applied as soon as the free

wat er di sappears. Curing conmpound shall be applied in two coats by

hand- operat ed pressure sprayers at a coverage of approximtely 200 square
feet per gallon for the total of both coats. The second coat shall be
applied in a direction approximately at right angles to the direction of
application of the first coat. The conpound shall forma uniform
continuous, coherent filmthat will not check, crack, or peel and shall be
free from pinholes or other inperfections. |[|f pinholes, abrasion, or other
discontinuities exist, an additional coat shall be applied to the affected
areas within 30 minutes. Concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing conpound has been applied shall be
resprayed by the nethod and at the coverage specified above. Areas where
the curing conpound i s damaged by subsequent construction operations within
the curing period shall be resprayed. Approved standby facilities for
curing concrete pavenent shall be provided at a | ocation accessible to the
jobsite for use in the event of nechanical failure of the spraying

equi prent or other conditions that m ght prevent correct application of the
menbr ane- curi ng conpound at the proper tine. Concrete surfaces to which
nmenbr ane- curi ng conpounds have been applied shall be adequately protected
during the entire curing period from pedestrian and vehicular traffic,
except as required for joint-sawi ng operations and surface tests, and from
any other possible damage to the continuity of the nenbrane.

3.7.2 Backfilling
After curing, debris shall be renpbved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades indicated.

3.7.3 Protection
Conpl eted concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and cl ean concrete discol ored
during construction. Concrete that is damaged shall be renoved and
reconstructed for the entire |l ength between regularly schedul ed joints.

Ref i ni shing the danaged portion will not be acceptable. Renoved damaged
portions shall be disposed of as directed.

3.8 FI ELD QUALI TY CONTRCL
3.8.1 CGeneral Requirenents
The Contractor shall performthe inspection and tests described and neet

the specified requirenents for inspection details and frequency of testing.
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Based upon the results of these inspections and tests, the Contractor shal
take the action and submt reports as required bel ow, and any additiona
tests to insure that the requirenents of these specifications are net.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

The Contractor shall provide nol ded concrete specinmens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor |ess than once for every 250 cubic yards of concrete. The sanples for
strength tests shall be taken in accordance with ASTM C 172. Cylinders for
accept ance shall be nmolded in conformance with ASTM C 31 by an approved
testing | aboratory. FEach strength test result shall be the average of 2
test cylinders fromthe sane concrete sanple tested at 28 days, unless

ot herw se specified or approved. Concrete specified on the basis of
conpressive strength will be considered satisfactory if the averages of al
sets of three consecutive strength test results equal or exceed the
specified strength, and no individual strength test result falls bel ow the
specified strength by nore than 500 psi.

3.8.2.2 Ai r Cont ent

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars made with relatively
dense natural aggregates. Two tests for air content shall be nade on
random y sel ected batches of each class of concrete placed during each
shift. Additional tests shall be made when excessive variation in concrete
workability is reported by the placing foreman or the Governnent inspector.
If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant. Additional tests for air content will be perforned on each truckl oad
of material until such tinme as the air content is within the tol erance
speci fi ed.

3.8.2.3 Sl unp Test
Two slump tests shall be made on randonmy sel ected batches of each class of
concrete for every 250 cubic yards, or fraction thereof, of concrete
pl aced during each shift. Additional tests shall be perforned when
excessive variation in the workability of the concrete is noted or when
excessive crunbling or slunmping is noted al ong the edges of slip-forned
concrete.

3.8.3 Thi ckness Eval uati on

The anti ci pated thickness of the concrete shall be deternmined prior to
pl acement by passing a tenplate through the formed secti on.

3.8.4 Sur f ace Eval uati on

The finished surface of each category of the conpleted work shall be
uniformin color and free of blem shes and formor tool marks.

3.9  SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency

When neasurenents indicate that the conpleted concrete section is deficient
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in thickness by more than 1/4 inch the deficient section will be renoved,
bet ween regul arly schedul ed joints, and repl aced.

3.9.2 Hi gh Areas

In areas not neeting surface snmoothness and plan grade requirenents, high
areas shall be reduced either by rubbing the freshly finished concrete with
carborundum brick and water when the concrete is |l ess than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machine
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 1/4 inch.
Paverment areas requiring grade or surface snoothness corrections in excess
of the limts specified above shall be renmpoved and repl aced.

3.9.3 Appear ance
Exposed surfaces of the finished work will be inspected by the Governnent
and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmarks, or tool marks or which are
ot herw se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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SECTI ON 02921A

SEEDI NG

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 602 (1995a) Agricultural Linmng Materials
ASTM D 2028 (1976; R 1997) Cutback Asphalt
(Rapi d-Curing Type)
ASTM D 4972 (1995a) pH of Soils
ASTM D 5268 (1992; R 1996) Topsoil Used for

Landscapi ng Pur poses
ASTM D 5883 (1996el) Use of Rotary Kiln Produced
Expanded Shale, Clay or Slate (ESCS) as a
M neral Amendnent in Topsoil Used for
Landscapi ng and Rel at ed Purposes
ASTM D 977 (1998) Enul sified Asphalt
U. S. DEPARTMENT OF AGRI CULTURE ( USDA)

AMS Seed Act (1995) Federal Seed Act Regul ations Part
201

STATE OF M CHI GAN, DEPARTMENT OF TRANSPORTATI ON ( MDQT)

MDOT SEC 816 St andard Specification for Construction,
"Turf Establishnment"; Dated 2003

MDOT SEC 917 St andard Specification for Construction,
"Turf and Landscapi ng Material s"; Dated
2003

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data
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Equi pnent; G ACF
Surface Erosion Control Material; G ACF
Chenical Treatnent Material; G ACF
Manufacturer's literature including physical characteristics,

application and installation instructions for equi pnent, surface
erosion control material and chenical treatnent material.

A listing of equipnment to be used for the seeding operation.
Delivery;, G ACF

Del i very schedul e.
Fi ni shed Grade and Topsoil; G AOF

Fi ni shed grade st atus.
Topsoil; G ACF

Avail ability of topsoil fromthe stripping and stock piling
operation.

Quantity Check; G AOF

Bag count or bul k weight nmeasurenents of material used conpared
with area covered to deternmine the application rate and quantity
i nstall ed.
Seed Establishnent Period; G AOF

Cal endar time period for the seed establishnent period. Wen
there is nore than one seed establishnent period, the boundaries
of the seeded area covered for each period shall be described.
Mai nt enance Record; G ACF

Mai nt enance work perforned, area repaired or reinstall ed,
di agnosi s for unsatisfactory stand of grass plants.

Application of Pesticide; G AOF

Pesticide treatment plan with sequence of treatnent work with
dates and tines. The pesticide trade name, EPA registration
nunber, chenical conposition, formulation, concentration of
original and diluted nmaterial, application rate of active
i ngredients, nethod of application, area treated, anmount applied;
and the nane and state |icense nunber of the state certified
applicator shall be included.

SD- 04 Sanpl es

Del i vered Topsoil; G ACF

Sanpl es taken from several |ocations at the source.

Soi |l Anmendnents; G ACF
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A 10 pound sanpl e.
Mil ch; G AOF
A 10 pound sanpl e.
SD- 06 Test Reports
Equi pnent Calibration; G AOF

Certification of calibration tests conducted on the equi pnent
used in the seedi ng operation.

Soil Test; G ACOF

Certified reports of inspections and | aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nethods used and conpliance with recognized test
st andards shall be descri bed.

SD-07 Certificates

Seed; G AOF

Topsoi l; G ACF

pH Adjuster; G ACF
Fertilizer; G ACF
Organic Material; G ACF
Soil Conditioner; G ACF
Mul ch; G AOF

Asphalt Adhesive; G AOF
Pesticide; G ACF

Prior to the delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.
Certified copies of the material certificates shall include the
fol | owi ng:

a. Seed. dassification, botanical nane, conmon nane,
percent pure live seed, mininumpercent germnation and hard seed,
maxi mum percent weed seed content, and date tested.

b. Topsoil. Particle size, pH, organic matter content,
textural class, soluble salts, chem cal and mechani cal anal yses.

c. pH Adjuster. Calciumcarbonate equival ent and sieve
anal ysi s.

d. Fertilizer. Chenical analysis and conposition percent.
e. Oganic Material: Conposition and source.

f. Soil Conditioner: Conposition and source.

g. Milch: Conposition and source.

h. Asphalt Adhesive: Conposition.

i. Pesticide. EPA registration nunmber and registered uses.
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1.3 SOURCE | NSPECTI ON

The source of delivered topsoil shall be subject to inspection.
1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.4.1.1 Del i vered Topsoi

Prior to the delivery of any topsoil, its availability shall be verified in
paragraph TOPSO L. A soil test shall be provided for topsoil delivered to
the site.

1.4.1.2 Soi | Amendnents

Soi | amendnents shall be delivered to the site in the original, unopened
containers bearing the manufacturer's chemcal analysis. In |lieu of
containers, soil anmendnents may be furnished in bulk. A chemical analysis
shal | be provided for bulk deliveries.

1.4.1.3 Pesti ci des

Pesticide material shall be delivered to the site in the original, unopened
containers bearing |legible |abels indicating the EPA registrati on nunber
and the manufacturer's registered uses.

1.4.2 | nspecti on

Seed shall be inspected upon arrival at the job site for conformty to
species and quality. Seed that is wet, noldy, or bears a test date five
nonths or ol der, shall be rejected. Oher materials shall be inspected for
compliance with specified requirenments. The follow ng shall be rejected:
open soil anendment containers or wet soil anmendnents; topsoil that
contains slag, cinders, stones, lunmps of soil, sticks, roots, trash or
other material over a minimum 1-1/2 inch dianeter; and topsoil that
contains viable plants and plant parts. Unacceptable materials shall be
renoved fromthe job site.

1.4.3 St or age
Materials shall be stored in designated areas. Seed, linme, and fertilizer
shall be stored in cool, dry locations away from contam nants. Chenica
treatnment material shall be stored according to manufacturer's instructions
and not with seeding operation materials.

1.4.4 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

1.4.5 Time Limtation

Hydroseeding tine limtation for holding seed in the slurry shall be a
maxi mum 24 hours.
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PART 2 PRODUCTS

2.

1 SEED

Seeding materials shall conmply with specifications contained in MDOT SEC 816,
MDOT SEC 917 and as fol |l ows:

1.1 Seed O assification

State-certified seed of the | atest season's crop shall be provided in
ori gi nal seal ed packages bearing the producer's guaranteed analysis for
percentages of nixture, purity, germnation, hard seed, weed seed content,
and inert material. Labels shall be in conformance with AMS Seed Act and
applicabl e state seed | aws.

1.2 Per manent Seed Species and M xtures

Per manent seed species and mi xtures shall be proportioned by weight in
accordance with MDOT SEC 816 and SEC 917.

.1.2 Tenporary Seed Speci es

Tenporary seed species for surface erosion control or overseeding shall be
in accordance with MDOT SEC 816 and SEC 917

. 1.3 Quality

Weed seed shall be a maxi mum 1 percent by weight of the total m xture.

1.4 Seed M xi ng

The mi xi ng of seed may be done by the seed supplier prior to delivery, or
on site as directed.

.1.5 Substitutions

Substitutions will not be allowed without witten request and approval from
the Contracting Oficer.

.2 TOPSA L

Topsoil materials shall conply with specifications contained in MDOT SEC 816
and MDOT SEC 917.

Topsoi|l shall be as defined in ASTM D 5268. \When avail abl e, the topsoi
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02302N, EXCAVATI ON, BACKFI LLI NG AND COVPACTI NG FOR
UTILITIES. When additional topsoil is required beyond the avail abl e
topsoil fromthe stripping operation, topsoil shall be delivered and
amended as reconmended by the soil test for the seed specified. Topsoi
shall be free fromslag, cinders, stones, |lunps of soil, sticks, roots,
trash or other material over a minimum 1-1/2 inch dianmeter. Topsoil shal
be free fromviable plants and plant parts.

.3 SO L AMENDMENTS

Soi | amendnments shall conply with specifications contained in MDOT SEC 816,
MDOT SEC 917 and as foll ows:
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Soi |l amendnents shall consist of pH adjuster, fertilizer, organic materia
and soil conditioners neeting the followi ng requirenents. Verniculite
shal | not be used.

2.3.1 pH Adj ust er

The pH adjuster shall be an agricultural linmng material in accordance with
ASTM C 602. These materials nmay be burnt |inme, hydrated linme, ground

i mestone, sulfur, or shells. The pH adjuster shall be used to create a
favorable soil pH for the plant material specified.

2.3.1.1 Li mest one

Li mestone material shall contain a mninum cal ci um carbonate equival ent of
80 percent. Gadation: A mninum95 percent shall pass through a No. 8
sieve and a mni mum 55 percent shall pass through a No. 60 sieve. To

rai se soil pH, ground |inestone shall be used.

2.3.1.2 Hydrated Lime

Hydrated |lime shall contain a mni num cal ci um carbonate equi val ent of 110
percent. Gradation: A mininum 100 percent shall pass through a No. 8
sieve and a mnimum 97 percent shall pass through a No. 60 sieve.

2.3.1.3 Burnt Line

Burnt |inme shall contain a mninmumcal cium carbonate equival ent of 140
percent. Gradation: A mininum95 percent shall pass through a No. 8
sieve and a mnimum 35 percent shall pass through a No. 60 sieve.

2.3.2 Fertilizer

Fertilizer shall be in accordance with MDOT SEC 817 and SEC 917.

Fertilizer shall be controlled rel ease commercial grade, free flow ng,

uniformin conposition, and consist of a nitrogen-phosphorus-potassium

ratio. The fertilizer shall be derived from sul phur coated urea, urea

f ormal dehyde, plastic or polyner coated pills, or isobutylenediurea (1BDU).
Fertilizer shall be balanced with the inclusion of trace mnerals and
mcro-nutrients.

2.3.2 Organic Materia

Organic material shall consist of either boneneal, rotted manure,
deconposed wood derivatives, recycled conpost, or worm castings.

2.3.2.1 Boneneal

Boneneal shall be finely ground, steamed bone product containing from2 to
4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.2.2 Rott ed Manure

Rotted manure shall be unl eached horse, chicken or cattle manure containing
a maxi mum 25 percent by vol une of straw, sawdust, or other beddi ng
materials. It shall contain no chenmicals or ingredients harnful to plants.
The manure shall be heat treated to kill weed seeds and be free of stones,
sticks, and soil.
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2.3.2.3 Deconposed Wod Derivati ves

Deconmposed wood derivatives shall be ground bark, sawdust, yard trimm ngs,
or other wood waste material that is free of stones, sticks, soil, and
toxi c substances harnful to plants, and is fully conposted or stabilized
wi th nitrogen.

2.3.2.4 Recycl ed Conpost

Conpost shall be a well deconposed, stable, weed free organic matter
source. Conpost shall be derived fromfood; agricultural or industrial
residuals; biosolids (treated sewage sludge); yard trimmngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ecti onabl e odors and shall not resenble the raw material from which it
was derived. The material shall not contain substances toxic to plants.
Gradation: The conpost material shall pass through a 3/8 inch screen
possess a pH of 5.5 to 8.0, and have a npisture content between 35-55
percent by weight. The material shall not contain nore than 1 percent by
wei ght of man-nmade foreign matter. Conpost shall be cleaned of plastic
materials larger than 2 inches in length. The Contractor shall conply
with EPA requirenents in accordance with Section 01670, RECYCLED/ RECOVERED
MATERI ALS.

2.3.2.5 Wor m Cast i ngs

Worm castings shall be screened fromworns and food source, and shall be
commerci al |y packaged.

2.3.3 Soi | Conditioner

Soil conditioner shall be sand, super absorbent polyners, calcined clay, or
gypsum for use singly or in conbination to neet the requirenments of the
soil test.

2.3.3.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A mininmm 95
percent by wei ght shall pass a No. 10 sieve and a m ni mum 10 percent by
wei ght shall pass a No. 16 sieve. Geensand shall be balanced with the
inclusion of trace mnerals and nutrients.

2.3.3.2 Super Absorbent Pol yners

To inprove water retention in soils, super absorbent polyners shall be
sized and applied according to the nmanufacturer's recomrendati ons.

Pol ymers shall be added as a soil anmendnent and be cross-1|inked

pol yacryl anmi de, with an absorption capacity of 250-400 tines its weight.
Pol ymers shall al so be added to the seed and be a starch grafted
polyacrylonitrite, with graphite added as a tacky sticker. It shall have
an absorption capacity of 100 plus times its weight.

2.3.3.3 Cal ci ned d ay

Cal cined clay shall be granular particles produced fromnontnorillonite
clay calcined to a mninmumtenperature of 1200 degrees F. Gadation: A
m ni mum 90 percent shall pass a No. 8 sieve; a mininum99 percent shall be
retained on a No. 60 sieve; and a maxi mum 2 percent shall pass a No. 100
sieve. Bulk density: A maximum 40 pounds per cubic foot.
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2.3.3.4 Gypsum

Gypsum shall be comrercially packaged, free flow ng, and a m ni mum 95
percent cal ciumsul fate by vol une.

2.3.3.5 Expanded Shale, Cay, or Slate (ESCS)
Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.
2.4 MJLCH

Mul ch materials shall conmply with specifications contained in MDOT SEC 816,
MDOT SEC 917 and as fol |l ows:

Mul ch shall be free fromweeds, nold, and other del eterious material s.
Mul ch materials shall be native to the region

2.4.1 St raw

Straw shall be stal ks fromoats, wheat, rye, barley, or rice, furnished in
air-dry condition and with a consistency for placing with comrercia
nul ch- bl owi ng equi pnent .

2.4.2 Hay
Hay shall be native hay, sudan-grass hay, broonsedge hay, or other
her baceous mowi ngs, furnished in an air-dry condition suitable for placing
with commercial nmul ch-bl owi ng equi pnent.

2.4.3 Wod Cellul ose Fiber
Wbod cel lul ose fiber shall not contain any grow h or germnination-inhibiting
factors and shall be dyed an appropriate color to facilitate placenent
during application. Conposition on air-dry weight basis: 9 to 15 percent
noi sture, pHrange from4.5 to 6.0.

2.4. 4 Paper Fi ber

Paper fiber mulch shall be recycled news print that is shredded for the
pur pose of mul chi ng seed.

2.4.4.1 Mul ch Bl anket s
Mul ch bl ankets shall conply with specifications contained in MDOT SEC 816
and MDOT SEC 917.

2.5 ASPHALT ADHESI VE
Asphal t adhesi ve shall conformto the follow ng: Emulsified asphalt,
conform ng to ASTM D 977, Grade SS-1; and cutback asphalt, conforming to
ASTM D 2028, Designation RC-70.

2.6 WATER

Water shall be the responsibility of the Contractor, unless otherw se
noted. Water shall not contain elenments toxic to plant life.

2.7 PESTI Cl DE
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Pesticide materials shall conply with specifications contained in MDOT SEC
816, MDOT SEC 917 and as foll ows:

Pesticide shall be insecticide, herbicide, fungicide, nenatocide,
rodenticide or mticide. For the purpose of this specification, a soi
fum gant shall have the sane requirenments as a pesticide. The pesticide
materi al shall be EPA regi stered and approved.

2.8 SURFACE ERCSI ON CONTROL MATERI AL

Surface erosion control material shall conformto Section 02230a SI TE WORK
to the foll ow ng:

2.8.1 Surface Erosion Control Bl anket
Bl anket shall be machi ne produced mat of wood excel sior fornmed froma web
of interlocking wood fibers; covered on one side with either knitted straw
bl anket-1i ke mat construction; covered wth bi odegradabl e plastic nmesh; or
i nt erwoven bi odegradabl e thread, plastic netting, or tw sted kraft paper
cord netting.

2.8.2 Surface Erosion Control Fabric
Fabric shall be knitted construction of polypropylene yarn with uniform
mesh openings 3/4 to 1 inch square with strips of biodegradabl e paper.
Filler paper strips shall have a minimumlife of 6 nonths.

2.8.3 Surface Erosion Control Net
Net shall be heavy, twisted jute mesh, wei ghing approximtely 1.22 pounds
per linear yard and 4 feet wide with nmesh openings of approximately 1 inch
square.

2.8.4 Surface Erosion Control Chenicals

Chemical s shall be high-polyner synthetic resin or col d-water emrul sion of
sel ected petrol eum resins.

2.8.5 Hydr ophilic Coll oids
Hydrophilic colloids shall be physiologically harmess to plant and ani nal
life without phytotoxic agents. Colloids shall be naturally occurring,
silicate powder based, and shall forma water insoluble nenbrane after
curing. Colloids shall resist nold growh.

2.8.6 Er osi on Control Material Anchors
Erosi on control anchors shall be as recommended by the nmanufacturer.

PART 3 EXECUTI ON

3.1 | NSTALLI NG SEED TI ME AND CONDI Tl ONS

Seeding materials shall comply with specifications contained in MDOT SEC 816,
MDOT SEC 917 and as fol |l ows:

3.1.1 Seedi ng Ti ne
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Seed shall be installed from My 1st to Sept 20th.
3.1.2 Seedi ng Condi tions

Seedi ng operations shall be perfornmed only during periods when benefi ci al
results can be obtai ned. When drought, excessive noisture, or other

unsati sfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the seedi ng operations,
proposed alternate times shall be submitted for approval.

3.1.3 Equi prent Cal i bration

I mredi ately prior to the commencenent of seeding operations, calibration
tests shall be conducted on the equi pnent to be used. These tests shal
confirmthat the equipnent is operating within the manufacturer's
specifications and will neet the specified criteria. The equipnent shal
be calibrated a mininumof once every day during the operation. The
calibration test results shall be provided within 1 week of testing.

3.1.4 Soi |l Test

Del i vered topsoil, existing soil in snmooth graded areas, and stockpil ed
topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determning the particle size, pH, organic natter content, textural class,
chem cal analysis, soluble salts analysis, and nmechani cal analysis. Sanple
collection on site shall be randomover the entire site. Sanple collection
for stockpiled topsoil shall be at different levels in the stockpile. The
soil shall be free fromdebris, noxious weeds, toxic substances, or other
materials harnful to plant growmh. The test shall deternmine the quantities
and type of soil anmendnents required to neet |ocal growing conditions for
the seed species specified.

3.2 SI TE PREPARATI ON

Site preparation materials shall conply with specifications contained in
MDOT SEC 816, MDOT SEC 917 and as fol |l ows:

3.2.1 Fi ni shed Grade and Topsoi

The Contractor shall verify that finished grades are as indicated on
drawi ngs, and the placing of topsoil, snmooth gradi ng, and conpaction
requi renments have been conpleted in accordance with Secti on 02302N
EXCAVATI ON, BACKFI LLI NG AND COWPACTI NG FOR UTILITIES, prior to the
commrencenent of the seedi ng operation.

3.2.2 Application of Soil Anendnents
3.2.2.1 Appl yi ng pH Adj uster
The pH adjuster shall be applied as reconrended by MDOT SEC 816 and SEC 917.
The pH adjuster shall be incorporated into the soil to a maxi mum 4 inch
depth or nay be incorporated as part of the tillage operation.
3.2.2.2 Applying Fertilizer
The fertilizer shall be applied as recommended by MDOT SEC 816 and SEC 917.

Fertilizer shall be incorporated into the soil to a maximum 4 inch depth
or may be incorporated as part of the tillage or hydroseedi ng operation.
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3.2.2.3 Appl ying Soil Conditioner

The soil conditioner shall be as recomended by MDOT SEC 816 and SEC 917.
The soil conditioner shall be spread uniformy over the soil a mnimum 1
inch depth and thoroughly incorporated by tillage into the soil to a

maxi mum 4 inch depth.

3.2.2.4 Applying Super Absorbent Polyners

Pol ymers shall be spread uniformly over the soil as recommended by the
manuf acturer and thoroughly incorporated by tillage into the soil to a
maxi mum 4 inch depth.

3.2.3 Till age

Soil on slopes up to a maxi mum 3-hori zontal -to-1-vertical shall be tilled
to a mnimm 4 inch depth. On slopes between 3-horizontal -to-1-vertica
and 1-horizontal-to-1 vertical, the soil shall be tilled to a m ninum 2
inch depth by scarifying with heavy rakes, or other method. Rototillers
shal | be used where soil conditions and | ength of slope permt. On slopes
1-horizontal -to-1 vertical and steeper, no tillage is required. Drainage
patterns shall be mmintained as indicated on drawi ngs. Areas conpacted by
construction operations shall be conpletely pulverized by tillage. Soi
used for repair of surface erosion or grade deficiencies shall conformto
topsoil requirenments. The pH adjuster, fertilizer, and soil conditioner
may be applied during this procedure.

3.2. 4 Prepared Surface

3.2.4.1 Preparation
The prepared surface shall be a maxi mum 1 inch bel ow t he adj oi ni ng grade
of any surfaced area. New surfaces shall be blended to existing areas.
The prepared surface shall be conpleted with a light raking to renove
debri s.

3.2.4.2 Lawn Area Debris

Debris and stones over a minimum 5/8 inch in any di nension shall be
renoved from the surface.

3.2.4.3 Field Area Debris

Debris and stones over a minimum 3 inch in any dinmension shall be renoved
fromthe surface.

3.2.4.4 Prot ecti on

Areas with the prepared surface shall be protected from conpaction or
damage by vehicul ar or pedestrian traffic and surface erosion.

3.3 | NSTALLATI ON

Installation materials shall conply with specifications contained in NMDOT
SEC 816, MDOT SEC 917 and as foll ows:

Prior to installing seed, any previously prepared surface conpacted or

damaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON.  Seedi ng operations shall not take place when the w nd
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velocity will prevent uniformseed distribution.
3.3.1 Installing Seed

Seedi ng nethod or as directed by contracting officer shall be Broadcast or
Seedi ng Hydroseedi ng. Seedi ng procedure shall ensure even coverage.
Gravity feed applicators, which drop seed directly froma hopper onto the
prepared soil, shall not be used because of the difficulty in achieving
even coverage, unless otherw se approved. Absorbent polyner powder shall be
mxed with the dry seed at the rate recommended by the manufacturer.

3.3.1.1 Br oadcast Seedi ng

Seed shall be uniformly broadcast at a rate to ensure even coverage using
broadcast seeders. Half the total rate of seed application shall be
broadcast in 1 direction, with the remainder of the seed rate broadcast at
90 degrees fromthe first direction. Seed shall be covered a nmaxi mum 1/4
inch depth by disk harrow, steel nat drag, cultipacker, or other approved
devi ce.

3.3.2 Hydr oseedi ng

Seed shall be mixed to ensure broadcast at a rate to ensure even coverage
usi ng hydroseeding. Seed and fertilizer shall be added to water and
thoroughly mixed to neet the rates specified. The tine period for the seed
to be held in the slurry shall be a maxi num 24 hours. Slurry shall be
uniformy applied under pressure over the entire area. The hydroseeded
area shall not be rolled.

3.3.3 Mul chi ng
3.3.3.1 Hay or Straw Ml ch

Hay or straw nulch shall be spread uniformy at the rate of 2 tons per acre.
Mul ch shall be spread by hand, bl ower-type mul ch spreader, or other

approved nethod. Ml ching shall be started on the wi ndward si de of
relatively flat areas or on the upper part of steep slopes, and continued
uniformy until the area is covered. The nulch shall not be bunched or
clunmped. Sunlight shall not be conpletely excluded from penetrating to the
ground surface. Al areas installed with seed shall be mul ched on the sane
day as the seeding. Mulch shall be anchored imrediately foll owi ng spreading.

3.3.3.2 Mul ch Bl ankets

Mul ch bl ankets shall be installed as directed in MDOT SEC 816 and MDOT SEC
917 on all slopes 1 on 2 or steeper.

3.3.4 \Watering Seed

Watering shall be started imrediately after conpleting the seeding of an
area. Water shall be applied to supplement rainfall at a rate sufficient
to ensure nmoist soil conditions to a mnimum 1 inch depth. Run-off and
puddl i ng shall be prevented. Watering trucks shall not be driven over turf
areas, unless otherwi se directed. Watering of other adjacent areas or
plant material shall be prevented.

3.4 SURFACE EROSI ON CONTRCL

Surface erosion control materials shall conply with specifications
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contained in Section 02230a, SITE WORK
3.4.1 Surface Erosion Control Materia

Where indicated or as directed, surface erosion control material shall be
installed in accordance with manufacturer's instructions and Section 02230a,

SITE WORK. Pl acenent of the material shall be acconplished w thout damage
to installed material or wthout deviation to finished grade.

3.4.2 Tenporary Seedi ng

When directed during contract delays affecting the seeding operation or
when a quick cover is required to prevent surface erosion, the areas

desi gnated shall be seeded in accordance with tenporary seed species listed
under Paragraph SEED.

3.4.2.1 Soi | Amendnent s

When soil anmendnents have not been applied to the area, the quantity of 1/2
of the required soil anendments shall be applied and the area tilled in
accordance with paragraph SI TE PREPARATI ON. The area shall be watered in
accordance with paragraph Watering Seed.

3.4.2.2 Remai ni ng Soi |l Amendnents

The remai ning soil amendnents shall be applied in accordance with the
par agraph Till age when the surface is prepared for installing seed.

3.5 QUANTI TY CHECK

For materials provided in bags, the enpty bags shall be retained for
recordi ng the anbunt used. For materials provided in bulk, the weight
certificates shall be retained as a record of the ambunt used. The anount
of material used shall be conmpared with the total area covered to determ ne
the rate of application used. Differences between the quantity applied and
the quantity specified shall be adjusted as directed.

3.6 APPL| CATI ON OF PESTI Cl DE

Appliction of pesticide materials shall conply with specifications
contai ned in MDOT SEC 816, MDOT SEC 917 and as fol | ows:

When application of a pesticide beconmes necessary to renove a pest or
di sease, a pesticide treatment plan shall be subnmitted and coordinated with
the installation pest managenment program

3.6.1 Techni cal Representative

The certified installati on pest managenent coordinator shall be the
techni cal representative, and shall be present at all neetings concerning
treatment measures for pest or disease control. They may be present during
treatment application.

3.6.2 Application
A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recommendati ons. C othing and persona

protective equi pnent shall be used as specified on the pesticide label. A
closed systemis recomended as it prevents the pesticide fromconing into
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contact with the applicator or other persons. Wter for formulating shal

only come fromdesignated |locations. Filling hoses shall be fitted with a
backfl ow preventer neeting | ocal plunbing codes or standards. Overflow
shal |l be prevented during the filling operation. Prior to each day of use,

the equi prent used for applying pesticide shall be inspected for |eaks,
cl ogging, wear, or damage. Any repairs are to be perforned immediately. A
pesticide plan shall be submtted.

3.7 RESTORATI ON AND CLEAN UP

Restoration and clean up materials shall conply with specifications
contai ned in MDOT SEC 816, MDOT SEC 917 and as fol | ows:

3.7.1 Rest orati on

Existing turf areas, pavenents, and facilities that have been damaged from
the seeding operation shall be restored to original condition at
Contractor's expense.

3.7.2 Cean Up

Excess and waste material shall be renpved fromthe seeded areas and shal
be di sposed offsite. Adjacent paved areas shall be cl eaned.

3.8 PROTECTI ON OF | NSTALLED AREAS

| mredi ately upon conpl etion of the seeding operation in an area, the area
shal |l be protected against traffic or other use by erecting barricades and
provi ding signage as required, or as directed by the Governnent.

3.9 SEED ESTABLI SHVENT PERI OD

The seed espablishment period materials shall conply with specifications
contained in MDOT SEC 816, MDOT SEC 917 and as foll ows:

3.9.1 Commencenent

The seed establishment period to obtain a healthy stand of grass plants
shal |l begin on the first day of seeding work under this contract and shal
continue through the remaining life of the contract and end 12 nonths after
the |l ast day of the seeding operation required by this contract. Witten
cal endar tine period shall be furnished for the seed establishnment period.
When there is nore than 1 seed establishnent period, the boundaries of the
seeded area covered for each period shall be described. The seed

est abl i shnent period shall be nodified for inclenent weather, shut down
periods, or for separate conpletion dates of areas.

3.9.2 Satisfactory Stand of Grass Plants

Grass plants shall be evaluated for species and health when the grass
plants are a mininum 1 inch high.

3.9.2 Lawn Area
A satisfactory stand of grass plants fromthe seeding operation for a | awn
area shall be a mininum 100 grass plants per square foot. Bare spots shal

be a maxi mum 6 inches square. The total bare spots shall be a maxi mum 2
percent of the total seeded area.
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3.9.2.2 Field Area

A satisfactory stand of grass plants fromthe seeding operation for a field
area shall be a mninmm 100 grass plants per square foot. The total bare
spots shall not exceed 2 percent of the total seeded area.

-- End of Section --
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PART 1

1

1

1 REFERENCES

GENERAL

SECTI ON 02980A

PATCHI NG OF RI G D PAVEMENTS

The publications listed below forma part of this specification to the

ext ent

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

CCE CRD-C 104

COE CRD-C 300

CCE CRD-C 400

2 DESI GN

ref erenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

78

136

143

150

173

192

231

260

881

75

(1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third-Point
Loadi ng)

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1998) Slunp of Hydraulic Cenent Concrete
(1999a) Portl and Cenent

(1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

(1998) Making and Curing Concrete Test
Specinens in the Laboratory

(1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

(1998) Air-Entraining Adm xtures for
Concrete

(1999) Epoxy- Resin-Base Bondi ng Systens
for Concrete

(1987; R 1997) Sanpling Aggregates

U S. ARW CORPS OF ENG NEERS (USACE)

(1980) Method of Cal cul ation of the
Fi neness Modul us of Aggregate

(1990) Specifications for Menbrane-Form ng
Conmpounds for Curing Concrete

(1963) Requirenments for Water for Use in
M xi ng or Curing Concrete
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1.

The concrete mxtures shall be designed to produce concrete having an
average flexural strength of 650 psi sp at 28 days of age, determined in
conformance with ASTM C 78, using standard 6 x 6 inch beam speci nens. The
concrete nmixtures shall be designed to secure an air content by vol une of
5-7 percent, plus or mnus 1-1/2 percent, based on neasurenents made on
concrete i medi ately after discharge fromthe mixer in conformance with
ASTM C 231. Mx design studies and tests shall be made in accordance with
ASTM C 78 and ASTM C 192, and the test results subnmitted for approval.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pat ching System G AOF.

Three copies of the proposed m x design, prior to placenent.
The m x design shall indicate the weight of each ingredient of the
m xture. No concrete shall be placed prior to approval of the
proposed m x design. No deviation fromthe approved job-nix
formula will be pernmitted without prior approval

SD- 06 Test Reports
Pat ching System G AOF.

Three copies of test results, within 24 hours of physica
conpletion of laboratory testing. Manufacturer's certifications
may be subnitted rather than | aboratory test results for proposed
materials. Certificates should certify conpliance with the
appropriate specification referenced herein. No nmaterials shal
be placed without prior approval fromthe Contracting Oficer

4 EQUI PMENT; APPROVAL AND MAI NTENANCE

Dependabl e and sufficient equipnent that is appropriate and adequate to
acconplish the work specified shall be assenbled at the site of the work a
sufficient time before the start of paving to permt thorough inspection,
calibration of weighing and nmeasuring devices, adjustnent of parts, and the
maki ng of any repairs that may be required. The equi pnent shall be

mai nt ai ned i n good working condition.

.5 SAMPLI NG AND LABCRATORY TESTI NG OF MATERI ALS

Sanpling and testing shall be perfornmed by an approved comrerci al

| aboratory or by the Contractor subject to approval. Should the Contractor
elect to establish testing facilities, no work requiring testing shall be
permitted until the Contractor's facilities have been inspected and
approved. The first |aboratory inspection shall be at the expense of the
CGovernment and the cost of any subsequent inspection resulting fromfailure
of the first inspection shall be at the expense of the Contractor. Such
costs shall be deducted fromthe total anmount due the Contractor. Al
testing shall be performed at no additional cost to the Governnent.
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1.5.1 Cement
Cenent shall be tested as prescribed in the referenced specification under
which it is furnished. Cenent may be accepted on the basis of mll tests
and the manufacturer's certification of conpliance with the specification,
provided the cenent is the product of a mll with a record for the
production of high-quality cement for the past 3 years.

1.5.2 Aggr egat e

Aggregate sanples for |aboratory testing shall be taken in conformance with
ASTM D 75 and tested in accordance with ASTM C 136.

1.5.3 Epoxy- Resi n G out

Epoxy-resin grout shall be tested for conformance with ASTM C 881
1.6 DELI VERY AND STORAGE OF MATERI ALS
1.6.1 Cement

Cenent nmay be furnished in bulk or in suitable bags used for packagi ng
cenments and shall be stored in a manner to prevent absorption of npisture.

1.6.2 Aggr egat es

Aggregates shall be handled and stored in a manner to avoi d breakage,
segregation, or contamnation by foreign materials.

1.6.3 Epoxy- Resi n G out

Epoxy-resin grout shall be delivered to the site in such manner as to avoid
damage or |l oss. Storage areas shall be in a wi ndow ess and weat her pr oof ,
but ventilated, insulated nonconbustible building, with provision nearby
for conditioning the material to 70 degrees F to 85 degrees F for a period
of 48 hours prior to use. The anbient tenperature in the storage area of
the epoxy materials shall at no tine be higher than 100 degrees F

1.7 WEATHER LI M TATI ONS
Concrete shall not be placed when weather conditions detrinmentally affect
the quality of the finished product. No concrete shall be placed when the
air tenperature is bel ow 40 degrees F in the shade. When air tenperature
is likely to exceed 90 degrees F, the concrete shall have a tenperature not
exceedi ng 90 degrees F when deposited, and the surface of such placed

concrete shall be kept danp with a water fog until the approved curing
medi umis appli ed.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Coar se Aggregate
2.1.1.1 Conposition
Coarse aggregate shall consist of gravel, crushed gravel, crushed stone, or

a conbi nati on thereof, or crushed bl ast-furnace sl ag.
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2.1.1.2 Quality

Aggregate as delivered to the m xers shall consist of clean, hard,
unweat hered, and uncoated particles. Dust and other coatings shall be
renoved fromthe coarse aggregates by adequate washing.

2.1.1.3 Particl e Shape

Particles of the coarse aggregate shall be generally spherical or cubica
i n shape.

2.1.1.4 Size and G ading

The maxi mum nom nal size of the coarse aggregate shall be 1/2 inch. The
coarse aggregate shall be well graded within the limts specified, and when
tested in accordance with ASTM C 136, shall conformto the follow ng
gradi ng requirenments as delivered to the batching hoppers:

Si eve designation Per cent age by wei ght passing
U S. Standard i ndi vi dual sieves No. 4 to
squar e nesh 1/2 inch

3/4 inch 100

1/2 inch 90- 100

3/8 inch 40-70

No. 4 0- 15

No. 8 0-5

2.1.2 Fi ne Aggregate
2.1.2.1 Conposition

Fi ne aggregate shall consist of either natural sand, nmanufactured sand, or
a conbinati on of natural and manufactured sand, and shall be conposed of
cl ean, hard, durable particles.

2.1.2.2 Particl e Shape

Particles of the fine aggregate shall be generally spherical or cubical in
shape.

2.1.2.3 Gradi ng

Grading of the fine aggregate as delivered to the mxer shall conformto
the follow ng requirenents when tested in accordance with ASTM C 136.

Si eve designation

U S. Standard Per cent age by wei ght,
squar e mesh passi ng

3/8 inch 100

No. 4 95-100

No. 8 80- 90

No. 16 60- 80

No. 30 30- 60

No. 50 12-30
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Si eve designation

U S. Standard Per cent age by wei ght,
squar e nesh passi ng
No. 100 2-10

In addition, the fine aggregate, as delivered to the nixer, shall have a
fi neness nmodul us of not |ess than 2.40 nor nore than 2.90, when cal cul at ed
in accordance with COE CRD- C 104.

. 1.3 Ai r-Entrai ning Adm xture

Air-entraining adm xture shall conformto ASTM C 260.

.1.4 Cenent

Cenent shall be portland cenment conform ng to ASTM C 150.

. 1.5 Curing Materials

.1.5.1 Curing Conpound

Menbr ane-form ng curing conpound shall be a pignented type conformng to
COE CRD- C 300.

.1.6 Epoxy- Resi n G out

Epoxy-resin grout shall be a two-conponent material formulated to neet the
requi renents of ASTM C 881, Type | or Il. Type | material shall be used
when pavenent, materials, or atnospheric tenperatures are 70 degrees F or
above. Type Il material shall be used when pavenent, nmaterials, or

at nospheric tenperatures are bel ow 70 degrees F

1.7 Wt er
Water shall be clean, fresh, and free frominjurious anounts of oil, acid,
salt, alkali, organic matter, or other del eterious substances. Water

approved by Public Health authorities for domestic consunption rmay be
accepted for use without being tested. Water that is of questionable
quality, in the opinion of the Contracting Oficer, shall be tested in
accordance with CCE CRD C 400.

PART 3 EXECUTI ON

3.

3.

1  CONDI TI ONI NG OF EXI STI NG PAVEMENT
1.1 Preparation of Existing Surfaces

In the area to be patched, the surface of the existing concrete shall be
renoved to a mninumdepth of 2 inches and to such additional depth where
necessary to expose a surface of sound, unweathered concrete that is
uncontam nated by oils, greases, or deicing salts or solutions. A vertica
saw cut at |east 2 inches deep shall be nade a mininmumof 1 inch outside of
the area to be repaired. The surface shall be thoroughly cl eaned by
sweeping and blowing with conpressed air. Prior to coating with the
epoxy-resin grout, areas showi ng traces of oils or grease shall be cl eaned
by sandbl asti ng.
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3.

1.2 Preparation of Joints

Joi nt-sealing and expansion-joint materials shall be renmoved flush with the
prepared surface, and, if on the pavenent surface to be patched, shall be
renoved by sandbl asting. The use of solvents will not be pernmitted. Care
shal | be used to prevent bonding of the adjacent concrete slabs at the

| ocation of the existing joints. Miintenance of these existing joints
shal | be acconplished by the use of fiberboard or other approved inserts of
appropriate di mensions.

. 1.3 Bondi ng Cour se

Prior to placing concrete, the previously prepared surfaces shall be washed
with a high pressure water jet followed by an air jet to renove free water
The cl ean surface shall then be coated with a 20 to 40 ml thick film of

the epoxy-resin grout. The epoxy-resin grout shall be placed in one
application, just prior to concrete placenent, with the use of nechanica
conbi nation, mxing and spraying equi prent, or shall be applied in two
coats with stiff brushes. The first brush coat shall be scrubbed into the
concrete surface, followed by an additional brush coat to obtain the
required thickness. Wen the brush nethod is used, the initial coat may be
allowed to dry; however, the final coat shall be applied just prior to

pl acement of the concrete.

.1.3.1 M xi ng Epoxy- Resin G out Conponents

Epoxy-resin grout conponents shall be mixed in the proportions recomended
by the manufacturer. The conponents shall be conditioned to 70 degrees F
to 85 degrees F for 48 hours prior to mixing. The two epoxy conponents
shall be nmixed with a power-driven, explosion-proof stirring device in a
netal or pol yethyl ene container having a hem spherical bottom The

pol ysul fi de-curi ng-agent conmponent shall be added gradually to the
epoxy-resin conponent with constant stirring until a uniformmxture is
obtained. The rate of stirring shall be such that the entrained air is a
m ni mum

.1.3.2 Tool s and Equi prent

Tool s and equi prent used further in the work shall be thoroughly cl eaned
before the epoxy-resin grout sets.

.1.3.3 Heal th and Safety Precautions

The following health and safety precautions shall be foll owed:

a. Full face shields shall be provided for all m xing and bl endi ng
operations and for placing operations as required.

b. Protective coveralls and neoprene-coated gl oves shall be provided
for all workmen engaged in the operations.

c. Protective creans of a suitable nature for the operation shall be
suppl i ed.

d. Adequate fire protection shall be naintained at all m xing and
pl aci ng operations.

e. Snoking or the use of spark- or flame-produci ng devices shall be
prohi bited within 50 feet of mixing and placing operations.
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3.

3.

f. The mxing, placing, or storage of epoxy-resin grout or solvent
shall be prohibited within 50 feet of any vehicle, equipnent,
aircraft, or machinery that could be danmaged fromfire or could
ignite vapors fromthe naterial

2 BATCHI NG, M XI NG AND PROPORTI ONI NG
2.1 Equi pnent

The Contractor shall provide adequate facilities for the accurate
neasurenent and control of each of the nmaterials entering the concrete.
The Contracting O ficer shall have free access to the batching and nixing
plant at all tinmes. M xing equipnent shall be capabl e of combining the
aggregate, cement, admi xture, and water into a uniform m xture and
discharging this mxture w thout segregation.

. 2.2 Conveyi ng

Concrete shall be conveyed frommxer to repair area as rapidly as
practicable by nethods that will prevent segregation or |oss of ingredients.

. 2.3 Facilities for Sanpling

Suitable facilities shall be provided for readily obtaining representatives
sampl es of aggregate and concrete for uniformty test purposes. Necessary
pl atforns, tools, and equi prment for obtaining sanples shall be furnished by
the Contractor

. 2.4 M x Proportions

The proportions of materials entering into the concrete m xtures shall be
in accordance with the approved job-mx fornula. The proportions shall be
changed whenever necessary to maintain the workability, strength, and
standard of quality required, and to neet the varying conditions
encountered during the construction. However, no changes will be nade

wi t hout prior approval.

.2.5 Measur ement

Equi pnrent necessary to neasure and control the anount of each material in
each batch of concrete shall be provided. Bulk cenent shall be weighed,
but cerment in unopened bags as packed by the manufacturer may be used

wi t hout weighing. |If bagged cement is used, batches shall be proportioned
so that fractional bags will not be required. One bag of portland cenent
wi || be considered as wei ghing 94 pounds. M xi ng water and air-entraining
adm xtures may be neasured by volunme or by weight. One gallon of water

wi |l be considered as wei ghing 8.33 pounds.

.2.6 Workability

The slunp of the concrete shall be naintained at the | owest practicable
val ue, not exceeding 2 inches when tested in accordance with ASTM C 143.

.3 PLACI NG

Concrete shall be placed within 45 mnutes fromthe tine all ingredients
are charged into the mxing drum before the concrete has obtained its
initial set, and while the epoxy-resin bonding course is tacky. The

SECTI ON 02980a Page 9



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

tenmperature of the concrete, as deposited in the form shall be not |ess
than 40 degrees F nor nmore than 90 degrees F. Concrete shall be deposited
in such manner as to require a mnimum of rehandling, and placenment shal

be in such manner as to require a mninmumof rehandling and in such a
manner as to | east disturb the epoxy-resin grout. The placing of concrete
shal |l be rapid and continuous for each area. W rknmen shall not wal k on the
bondi ng-course surface or in the concrete during placing and finishing
operations. The concrete shall be thoroughly consolidated by tanping or by
means of suitable vibrating equiprent.

3.4 FI ELD TEST SPECI MENS
3.4.1 Cener al

Concrete sanpl es shall be furnished by the Contractor, and shall be taken
inthe field and tested to determine the slunp, air content, and strength
of the concrete. Test beans shall be nmade for determ ning conformance with
the strength requirenents of these specifications and, when required, for
determining the tinme at which pavenents nay be placed in service. The air
content shall be determined in conformance with ASTM C 173. Test beans
shal | be nol ded and cured in conformance with ASTM C 31 and as specified
bel ow. The Contractor shall furnish all materials, |abor, and facilities
required for nolding, curing, and protecting test beans at the site and
under the supervision of the Contracting Oficer. Curing facilities for
test beans shall include furnishing and operating water tanks equipped with
tenmperature-control devices that will automatically maintain the
tenmperature of the water at 73 degrees F plus or minus 5 degrees F. The
Contractor shall also furnish and maintain at the site, boxes or other
facilities suitable for storing the specinmens while in the nold at a
temperature of 73 degrees F plus or minus 10 degrees F. Tests of the fresh
concrete and of the hardened concrete beans shall be nade by and at the
expense of the Contractor.

3.4.2 Speci nmens for Strength Tests

Fl exural test beans shall be nade each shift that concrete is placed. Each
group of test beans shall be nolded fromthe same batch of concrete, and
shal | consist of a sufficient nunber of specinens to provide two

flexural -strength tests at each test age. One group of speci nens shall be
made during the first half of each shift, and the other during the | ast
portion of the shift. However, at the start of paving operations and each
time the aggregate source, aggregate characteristics, or mx designis
changed, one additional set of test beans shall be nade.

3.5 FI NI SHI NG

Fi ni shing operations shall be started immediately after placenment of the
concrete. The finished surfaces of patched areas shall have a surface
texture approximating that of the adjacent undi sturbed pavenents.

3.6 CURI NG

3.6.1 Genera
Concrete shall be cured by protection against |oss of noisture and rapid
tenperature changes for a period of not less than 7 days from the begi nning
of the curing operation. Unhardened concrete shall be protected fromrain

and flowing water. The Contractor shall have all equi pnent needed for
adequate curing and protection of the concrete on hand and ready to instal
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bef ore actual concrete placement begins. Failure to conply with curing
requi renents shall be cause for inmedi ate suspension of concreting
operati ons.

3.6.2 [Enter Appropriate Subpart Title Here]

3.6.2.1 Menbr ane- Form ng Curing Conpound

Menbr ane-form ng curing conpound shall be applied i mediately to exposed
concrete surfaces after renoving burlap coverings. The curing conmpound
shall be applied with an overl appi ng coverage that will give a two-coat
application at a coverage of not nore than 200 square feet per gallon for
both coats. Wen application is nade by hand-operated sprayers, the second
coat shall be applied in a direction approximately at right angles to the
first coat. Concrete shall be properly cured at joints, but no curing
compound shall enter joints that are to be sealed with joint-sealing
compounds. The compound shall forma uniform continuous, cohesive film
that will not check, crack, or peel, and that will be free from pinhol es
and other inperfections. Concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing conmpound has been applied shall be
resprayed at the coverage specified above and at no additional cost to the
CGovernment. Areas covered with curing conpound that are danaged by
pedestrian and vehicular traffic or by subsequent construction operations
within the specified curing period shall be resprayed at no additional cost
to the CGovernnent.

3.7 FI NI SH TOLERANCE
The finished surfaces of patched areas shall neet the grade of the
adj oi ni ng pavenents and shall not deviate nore than 1/8 inch froma true
pl an surface within the patched area.

3.8 PAVEMENT PROTECTI ON
The Contractor shall protect the patched areas agai nst damage prior to
final acceptance of the work by the Governnent. Traffic shall be excluded
fromthe patched areas by erecting and nmaintaining barricades and signs
until the conpletion of the curing period of the concrete.

3.9 JANTS

Joints shall conformin detail and be in alignment with the existing
joints.

-- End of Section --
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SECTI ON 03150A

EXPANSI ON JO NTS AND CONTRACTI ON JO NTS

PART 1 GENERAL

1.

1.

1 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data

Preformed Expansion Joint Filler; G AOF
Seal ant; G ACF

Manufacturer's literature, including safety data sheets, for
preformed fillers and the lubricants used in their installation;
and priners (when required by seal ant nmanufacturer).

SD-07 Certificates

Pref ormed Expansion Joint Filler; G AOF
Seal ant; G ACF

Certificates of conpliance stating that the joint filler and
sealant materials conformto the requirenents specified.

2 DELI VERY AND STORAGE

Material delivered and placed in storage shall be stored off the ground and
protected fromnoisture, dirt, and other contam nants. Sealants shall be
delivered in the nmanufacturer's origi nal unopened containers. Sealants
whose shelf life has expired shall be renoved fromthe site.

PART 2 PRODUCTS

2.

1 CONTRACTI ON JO NT STRI PS

Contraction joint strips shall be 1/8 inch thick tenpered hardboard
conform ng to AHA A135.4, Cass 1. |In lieu of hardboard strips, rigid
pol yvi nyl chl ori de (PVC) or high inpact polystyrene (H PS) insert strips
specifically designed to induce controlled cracking in slabs on grade may
be used. Such insert strips shall have renovable top section.

.2 PREFORMED EXPANSI ON JO NT FI LLER

Expansion joint filler shall be preformed material conformng to ASTM D 1751
or ASTM D 1752. Unless otherwi se indicated, filler material shall be 3/8
inch thick and of a width applicable for the joint forned. Backer

material, when required, shall conformto ASTM D 5249.
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2.3 SEALANT
Joint sealant shall conformto the foll ow ng:
2.3.1 Pref ornmed Pol ychl oroprene El astoneric Type
ASTM D 2628.
PART 3 EXECUTI ON
3.1 JANTS
Joints shall be installed at |ocations indicated and as authori zed.
3.1.1 Contraction Joints

Contraction joints may be constructed by inserting tenpered hardboard
strips or rigid PVC or HPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
after concrete has set. Joints shall be approximately 1/8 inch wi de and
shall extend into the slab one-fourth the slab thickness, m ninmum but not
less than 1 inch.

3.1.1.1 Joint Strips

Strips shall be of the required dimensions and as |ong as practicable.
After the first floating, the concrete shall be grooved with a tool at the
joint locations. The strips shall be inserted in the groove and depressed
until the top edge of the vertical surface is flush with the surface of the
slab. The slab shall be floated and finished as specified. Wrking of the
concrete adjacent to the joint shall be the mninumnecessary to fill voids
and consolidate the concrete. Were indicated, the top portion of the
strip shall be sawed out after the curing period to forma recess for

seal er. The renpvabl e section of PVC or H PS strips shall be discarded and
the insert left in place. True alignnent of the strips shall be maintained
during insertion.

3.1.1. 2 Sawed Joi nts

Joi nt sawi ng shall be early enough to prevent uncontrolled cracking in the
sl ab, but late enough that this can be acconplished w thout appreciable

spal ling. Concrete sawi ng nachi nes shall be adequate in nunber and power,
and with sufficient replacenment blades to conplete the sawing at the
required rate. Joints shall be cut to true alignnent and shall be cut in
sequence of concrete placenent. Sludge and cutting debris shall be renoved.

3.1.2 Expansi on Joints

Preformed expansion joint filler shall be used in expansion and isol ation
joints in slabs around col utms and between sl abs on grade and vertica
surfaces where indicated. The filler shall extend the full slab depth,

unl ess otherwi se indicated. The edges of the joint shall be neatly
finished with an edging tool of 1/8 inch radius, except where a resilient
floor surface will be applied. Wiere the joint is to receive a seal ant,
the filler strips shall be installed at the proper |evel below the finished
floor with a slightly tapered, dressed and oiled wood strip tenporarily
secured to the top to forma recess to the size shown on the drawi ngs. The
wood strip shall be renmoved after the concrete has set. Contractor nay opt
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to use a renovabl e expansion filler cap designed and fabricated for this
purpose in lieu of the wood strip. The groove shall be thoroughly cleaned
of laitance, curing conpound, foreign materials, protrusions of hardened
concrete, and any dust which shall be bl own out of the groove with oil-free
conpressed air.

3.1.3 Joi nt Seal ant

Sawed contraction joints and expansion joints in slabs shall be filled with
joint sealant, unless otherwi se shown. Joint surfaces shall be clean, dry,
and free of oil or other foreign material which would adversely affect the
bond between seal ant and concrete. Joint sealant shall be applied as
recormmended by the manufacturer of the seal ant.

3.2  CONSTRUCTI ON JO NTS
Construction joints are specified in Section 03307a, CAST-IN PLACE
STRUCTURAL CONCRETE except that construction joints coinciding with
expansi on and contraction joints shall be treated as expansion or

contraction joints as applicable.

-- End of Section --
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SECTI ON 03200A

CONCRETE REI NFORCEMENT

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL ( ACl)

ACl 318/ 318R (1995) Building Code Requirenents for
Structural Concrete and Commentary

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1999) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 184 (1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenent

ASTM A 496 (1997) Steel Wre, Deforned, for Concrete
Rei nf or cenent

ASTM A 497 (1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

ASTM A 615 (1996a) Defornmed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 675 (1990a; R 1995el) Steel Bars, Carbon,
Hot - W ought, Special Quality, Mechani cal
Properties

ASTM A 706 (1998) Low Alloy Steel Deforned and Plain
Bars for Concrete Reinforcenent

ASTM A 767 (1997) Zinc-Coated (Gal vani zed) Steel Bars
in Concrete Reinforcenent

ASTM A 775 (1997el1) Epoxy- Coat ed Rei nforcenent Steel
Bar s

ASTM A 884 (1996ael) Epoxy-Coated Steel Wre and

Wl ded Wre Fabric for Reinforcenent

SECTI ON 03200a Page 2



City of Wakefield Conbined Sewer Separation Project Phase 1 VWKFDPHS1

AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforcing Steel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
CRSI MsP-1 (1996) Manual of Standard Practice
1.2  SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Rei nforcement; G AOF
Detail drawi ngs showi ng reinforcing steel placenent, schedul es,
si zes, grades, and splicing and bending details. Draw ngs shall
show support details including types, sizes and spacing.
SD- 03 Product Data
Wl ding;, G ACF
A list of qualified welders nanes.
SD-07 Certificates
Rei nforcing Steel; G ACF
Certified copies of nmill reports attesting that the reinforcing
steel furnished contains no |l ess than 25 percent recycled scrap
steel and neets the requirenents specified herein, prior to the

installation of reinforcing steel.

1.3 VELDI NG
Wl ders shall be qualified in accordance with AWS D1.4. Qualification test
shall be performed at the worksite and the Contractor shall notify the
Contracting Oficer 24 hours prior to conducting tests. Special welding
procedures and wel ders qualified by others may be accepted as permtted by
AWS D1. 4.

1.4 DELI VERY AND STORAGE

Rei nf or cement and accessories shall be stored off the ground on platfornmns,
ski ds, or other supports.

PART 2 PRODUCTS
2.1 DONELS

Dowel s shall conformto ASTM A 675, Grade 80. Steel pipe conformng to
ASTM A 53, Schedul e 80, nay be used as dowel s provided the ends are cl osed
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with nmetal or plastic inserts or with nortar.
2.2 FABRI CATED BAR NMATS

Fabricated bar mats shall conformto ASTM A 184.
2.3 REI NFORCI NG STEEL

Rei nforcing steel shall be deformed bars conformng to ASTM A 615 or ASTM A
706, grades and sizes as indicated. Cold drawn wire used for spira

rei nforcenent shall conformto ASTM A 82. |In highly corrosive environnents
or when directed by the Contracting O ficer, reinforcing steel shal
conformto ASTM A 767 or ASTM A 775 as appropri ate.

2.4 VELDED WRE FABRIC

Wel ded wire fabric shall conformto ASTM A 496 OR ASTM A 497. Wen
directed by the Contracting Oficer for special applications, welded wire
fabric shall conformto ASTM A 884.

2.5 WRE TIES
Wre ties shall be 16 gauge or heavi er black anneal ed steel wire.
2.6  SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete bl ocks shall have wire ties and shall be not less than 4
i nches square when supporting reinforcement on ground. Precast concrete

bl ock shall have conpressive strength equal to that of the surrounding
concrete. \Were concrete formed surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be gal vani zed, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
sanme color and texture as the finish surface. For slabs on grade, supports
shal | be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
pl asti c.

PART 3 EXECUTI ON
3.1 REI NFORCEMENT
Rei nf orcement shall be fabricated to shapes and di nensi ons shown and shal

conformto the requirenents of ACH 318/ 318R Rei nforcenent shall be cold
bent unl ess otherw se authorized. Bending may be acconplished in the field

or at the mll. Bars shall not be bent after enmbedment in concrete.
Saf ety caps shall be placed on all exposed ends of vertical concrete
rei nforcenment bars that pose a danger to life safety. Wre tie ends shal

face away fromthe forms.
3.1.1 Pl acement

Rei nf orcement shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nf or cement shall be placed in accordance with ACI 318/ 318R at | ocations
shown plus or m nus one bar dianeter. Rei nf orcenent shall not be

conti nuous through expansion joints and shall be as indicated through
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construction or contraction joints. Concrete coverage shall be as
indicated or as required by AC 318/ 318R If bars are noved nore than one
bar dianeter to avoid interference with other reinforcement, conduits or
enbedded itens, the resulting arrangenment of bars, including additiona

bars required to neet structural requirenments, shall be approved before
concrete is placed.

3.1.2 Splicing

Splices of reinforcenent shall conformto ACH 318/ 318R and shall be made
only as required or indicated. Splicing shall be by |apping or by
nmechani cal or wel ded butt connection; except that |ap splices shall not be
used for bars larger than No. 11 unless otherw se indicated. Wl ding shal
conformto AWS D1.4. Wl ded butt splices shall be full penetration butt
wel ds. Lapped bars shall be placed in contact and securely tied or spaced
transversely apart to permt the enbednent of the entire surface of each
bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required length of lap or 6 inches. Mechanical butt splices
shall be in accordance with the recommendati on of the nmanufacturer of the
mechani cal splicing device. Butt splices shall develop 125 percent of the
specified mninumyield tensile strength of the spliced bars or of the
smaller bar in transition splices. Bars shall be flane dried before butt
splicing. Adequate jigs and clanps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be butt
spliced in a straight Iine.

3.2 VWELDED- W RE FABRI C PLACENMENT

Wel ded-wire fabric shall be placed in slabs as indicated. Fabric placed in
sl abs on grade shall be continuous between expansi on, construction, and
contraction joints. Fabric placenment at joints shall be as indicated.

Lap splices shall be made in such a way that the overl apped area equals the
di stance between the outernost crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. Fabric shall be
wired or clipped together at laps at intervals not to exceed 4 feet.
Fabric shall be positioned by the use of supports.

3.3 DOWNEL | NSTALLATI ON
Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being dowel ed. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete
pl acement. Dowels shall be rigidly supported during concrete placenent.
One end of dowels shall be coated with a bond breaker.

-- End of Section --
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SECTI ON 03307A

CONCRETE FOR M NOR STRUCTURES

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 308 (1992; R 1997) Standard Practice for
Curing Concrete

ACl 318/318R (1999) Building Code Requirenents for
Structural Concrete and Commentary

ACl 347R (1994; R 1999) Cuide to Formwork for
Concrete

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 615 (2000) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM C 143 (2000) Slunp of Hydraulic Cenent Concrete

ASTM C 150 (1999a) Portl and Cenent

ASTM C 171 (1997a) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sanpling Freshly M xed Concrete

ASTM C 231 (1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 260 (2000) Air-Entraining Adnmi xtures for
Concrete

ASTM C 309 (1998a) Liquid Menbrane-Fornmi ng Conpounds
for Curing Concrete

ASTM C 31 (2000e1) Making and Curing Concrete Test
Specinens in the Field

ASTM C 494 (1999ael) Chemical Adm xtures for Concrete

ASTM C 685 (2000) Concrete Made by Vol unetric

Bat chi ng and Conti nuous M xi ng
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ASTM C 94 (2000e2) Ready-M xed Concrete
ASTM D 75 (1987; R 1997) Sanpling Aggregates
ASTM D 98 (1998) Cal ci um Chl ori de

U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 400 (1963) Requirenents for Water for Use in
M xi ng or Curing Concrete

STATE OF M CH GAN, DEPARTMENT OF TRANSPORTATI ON ( MDOT

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330, SUBM TTAL PROCEDURES:

SD- 03 Product Data
Air-Entraining Adm xture; G AOF
Accel erating Adm xture; G ACF
Wat er - Reduci ng or Retarding Adnmixture; G AOF
Curing Materials; G ACF
Rei nforcing Steel; G ACF
Manufacturer's literature is available from suppliers which

denmonstrates conpliance with applicable specifications for the
above nmaterial s.

Bat chi ng and M xi ng Equi prent; G AOF

Bat chi ng and m xi ng equi prent will be accepted on the basis of
manuf acturer's data which denonstrates conpliance with the
appl i cabl e specifications.
Conveyi ng and Placing Concrete; G AOF

The net hods and equi prment for transporting, handling,
depositing, and consolidating the concrete shall be submitted
prior to the first concrete placenent.
Formwrk; G AOF

For mmor k design shall be submitted prior to the first concrete
pl acenent .

SD- 06 Test Reports
Aggregates; G AOF
Aggregates will be accepted on the basis of certificates of

conpliance and test reports that show the material (s) neets the
quality and grading requirenents of the specifications under which
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1

it is furnished.
Concrete M xture Proportions; G AOF

Ten days prior to placenment of concrete, the contractor shal
submit the mxture proportions that will produce concrete of the
quality required. Applicable test reports shall be submitted to
verify that the concrete mixture proportions selected will produce
concrete of the quality specified.

SD-07 Certificates
Cenentitious Materials; G ACF

Certificates of conmpliance attesting that the concrete materials
nmeet the requirenments of the specifications shall be subnmitted in
accordance with the Special C ause "CERTIFI CATES OF COVPLI ANCE".
Cenmentitious nmaterial will be accepted on the basis of a
manuf acturer's certificate of conpliance, acconpanied by nill test
reports that the material (s) nmeet the requirenments of the
speci fication under which it is furnished.

Aggregates; G AOF

Aggregates will be accepted on the basis of certificates of
conpliance and tests reports that show the naterial (s) nmeet the
quality and grading requirenments of the specifications under which
it is furnished.

3 DESI GN AND PERFORMANCE REQUI REMENTS

The Government will maintain the option to sanple and test aggregates and
concrete to deternine conpliance with the specifications. The Contractor
shall provide facilities and | abor as nay be necessary to assist the
CGovernment in procurenent of representative test sanples. Sanples of
aggregates will be obtained at the point of batching in accordance with
ASTM D 75. Concrete will be sanpled in accordance with ASTM C 172. Sl unp
and air content will be determ ned in accordance with ASTM C 143 and ASTM C
231, respectively, when cylinders are nolded. Conpression test specinens
will be made, cured, and transported in accordance with ASTM C 31.
Conpressi on test specinens will be tested in accordance with ASTM C 39.

Sanpl es for strength tests will be taken not |ess than once each shift in
whi ch concrete is produced . A minimmof three specinens will be nmade
fromeach sanple; two will be tested at 28 days for acceptance, and one
will be tested at 7 days for information.

.3 Strength

Acceptance test results will be the average strengths of two speci nens
tested at 28 days. The strength of the concrete will be considered
satisfactory so long as the average of three consecutive acceptance test
results equal or exceed the specified conpressive strength, f'c, and no
i ndi vi dual acceptance test result falls below f'c by nore than 500 psi.

.4 Constructi on Tol erances

A Cass "C' finish shall apply to all surfaces except those specified to
receive a Cass "D' finish. A dass "D' finish shall apply to all surfaces
which will be permanently conceal ed after construction. The surface
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requirenments for the classes of finish required shall be as specified in
ACl 347R

.3.3 Concrete M xture Proportions

Concrete m xture proportions shall be the responsibility of the Contractor.
M xture proportions shall include the dry weights of cenmentitious
materi al (s); the nom nal maxi num size of the coarse aggregate; the specific
gravities, absorptions, and saturated surface-dry weights of fine and
coarse aggregates; the quantities, types, and nanes of adm xtures; and
quantity of water per cubic yard of concrete. Al nmaterials included in
the mi xture proportions shall be of the sane type and fromthe sane source
as will be used on the project. Specified conpressive strength f'c shall be
4000 psi at 28 days. The maxi mum nom nal size coarse aggregate shall be 3/4
inch, in accordance with AClI 318/ 318R The air content shall be between 4.5
and 7.5 percent. The slunp shall be between 2 and 5 inches. The naxi mum

wat er cenment ratio shall be 0.50.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Cenentitious Materials

Cenentitious materials shall conformto the appropriate specifications
listed:

2111 Portl and Cenent
ASTM C 150, Type I, IA Ill,or IIITA
1.2 Aggr egat es

Aggregates shall neet the quality and gradi ng requirenents of

.1.3 Adm xt ures

Adm xtures to be used, when required or approved, shall conply with the
appropriate specification listed. Chem cal adm xtures that have been in
storage at the project site for longer than 6 nonths or that have been

subj ected to freezing shall be retested at the expense of the contractor at
the request of the Contracting Oficer and shall be rejected if test
results are not satisfactory.

.1.3.1 Ai r-Entraining Adm xture

Air-entraining adm xture shall neet the requirenents of ASTM C 260.

.1.3.2 Accel erating Adm xture

Cal cium chloride shall neet the requirements of ASTM D 98. O her
accel erators shall neet the requirenents of ASTM C 494, Type C or E

.1.3.3 Wat er - Reduci ng or Retarding Adm xture

Wat er -reduci ng or retarding adm xture shall neet the requirenents of ASTM C
494, Type A, B, or D. Hi gh-range water reducing adm xture Type F or G may
be used only when approved, approval being contingent upon particul ar

pl acement requirenents as described in the Contractor's Quality Contro
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Pl an.
2.1. 4 Wat er

Water for mixing and curing shall be fresh, clean, potable, and free from
injurious amounts of oil, acid, salt, or alkali, except that unpotable
water may be used if it neets the requirenments of COE CRD C 400.

2.1.5 Rei nforci ng Stee

Rei nforcing steel bar shall conformto the requirenments of ASTM A 615,
Grade 60. Wl ded steel wire fabric shall conformto the requirenents of
ASTM A 185. Details of reinforcenment not shown shall be in accordance with
ACl 318/ 318R, Chapters 7 and 12.

2.1.6 For maor k

The design and engi neering of the formmrk as well as its construction,
shall be the responsibility of the Contractor.

2.1.5 Curing Materials
Curing naterials shall conformto the followi ng requirenents.
2.1.5.1 Menbr ane- Form ng Curing Conpound
ASTM C 309, Type 2, dass A
PART 3 EXECUTI ON
3.1 PREPARATI ON
3.1.1 CGener a

Construction joints shall be prepared to expose coarse aggregate, and the
surface shall be clean, danp, and free of laitance. Ranps and wal kways, as
necessary, shall be constructed to all ow safe and expeditious access for
concrete and worknmen. Snow, ice, standing or flow ng water, |oose
particles, debris, and foreign matter shall have been renoved. Earth
foundations shall be satisfactorily conpacted. Spare vibrators shall be
avail able. The entire preparation shall be accepted by the Governnent
prior to placing.

3.1.2 Enbedded |tens

Rei nforcenent shall be secured in place; joints, anchors, and other
enbedded itens shall have been positioned. Internal ties shall be arranged
so that when the forns are renoved the netal part of the tie will be not

l ess than 2 inches fromconcrete surfaces permanently exposed to view or
exposed to water on the finished structures. Enbedded itenms shall be free
of oil and other foreign matters such as | oose coatings or rust, paint, and
scale. The enbedding of wood in concrete will be permtted only when
specifically authorized or directed. Al equipnent needed to place,
consolidate, protect, and cure the concrete shall be at the placenent site
and in good operating condition.

3.1.3 Formwork Installation

Forms shall be properly aligned, adequately supported, and nortar-tight.
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The form surfaces shall be smooth and free fromirregularities, dents,
sags, or hol es when used for permanently exposed faces. All exposed joints
and edges shall be chanfered, unless otherw se indicated.

3.1. 4 Producti on of Concrete
3.1.3 Ready- M xed Concrete

Ready-m xed concrete shall conformto ASTM C 94 except as ot herw se
speci fi ed.

3.1. 4 Concrete Made by Vol unetric Batching and Continuous M Xi ng

Concrete made by vol umetric batching and continuous m xing shall conformto
ASTM C 685.

3.1.4.3 Bat chi ng and M xi ng Equi prent

The contractor shall have the option of using an on-site batching and

m xing facility. The facility shall provide sufficient batching and m xi ng
equi prent capacity to prevent cold joints. The nethod of neasuring
materi al s, batching operation, and m xer shall be submtted for review

3.2  CONVEYI NG AND PLACI NG CONCRETE
Conveyi ng and placing concrete shall conformto the follow ng requirenents.
3.2.1 CGeneral

Concrete placenent shall not be permtted when weather conditions prevent
proper placenent and consolidation wi thout approval. Wen concrete is

m xed and/or transported by a truck m xer, the concrete shall be delivered
to the site of the work and di scharge shall be conpleted within 1-1/2 hours
or 45 mnutes when the placing tenperature is 85 degrees F or greater

unl ess a retarding admi xture is used. Concrete shall be conveyed fromthe
m xer to the forns as rapidly as practicable by nmethods which prevent
segregation or l1oss of ingredients. Concrete shall be in place and
consolidated within 15 m nutes after discharge fromthe m xer. Concrete
shal | be deposited as close as possible to its final position in the forns
and be so regulated that it may be effectively consolidated in horizontal

| ayers 18 inches or less in thickness with a mninmumof |ateral nmovenent.
The placenent shall be carried on at such a rate that the fornmation of cold
joints will be prevented.

3.2.2 Consol i dati on

Each | ayer of concrete shall be consolidated by rodding, spading, or
internal vibrating equipnment. Internal vibration shall be systematically
acconpl i shed by inserting the vibrator through the fresh concrete in the

| ayer bel ow at a uniform spacing over the entire area of placement. The

di stance between insertions shall be approximately 1.5 tinmes the radi us of
action of the vibrator and overlay the adjacent, just-vibrated area by a
few inches. The vibrator shall penetrate rapidly to the bottom of the |ayer
and at least 6 inches into the layer below, if such a |ayer exists. It
shall be held stationary until the concrete is consolidated and then
withdrawn slowy at the rate of about 3 inches per second.

3.2.3 Col d- Weat her Requi renents
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No concrete placement shall be made when the anbient tenperature is bel ow
35 degrees F or if the anbient temperature is bel ow 40 degrees F and
falling. Suitable covering and other neans as approved shall be provided
for maintaining the concrete at a tenperature of at |east 50 degrees F for
not less than 72 hours after placing and at a tenperature above freezing
for the remai nder of the curing period. Salt, chemicals, or other foreign
materials shall not be mixed with the concrete to prevent freezing. Any
concrete damaged by freezing shall be renoved and repl aced at the expense
of the contractor.

3.2. 4 Hot - Weat her Requi renent s

When the rate of evaporation of surface noisture, as determ ned by use of
Figure 1 of ACI 308, is expected to exceed 0.2 pound per square foot per
hour, provisions for wi ndbreaks, shading, fog spraying, or covering with a
light-colored material shall be made in advance of placenent, and such
protective neasures shall be taken as quickly as finishing operations wll
al | ow.

3.3 FORM REMOVAL

Fornms shall not be renpbved before the expiration of 24 hours after concrete
pl acement except where otherw se specifically authorized. Supporting forns
and shoring shall not be renpved until the concrete has cured for at |east
5 days. Wen conditions on the work are such as to justify the requirenent,
fornms will be required to remain in place for |onger periods.

3.4 FI NI SHI NG
3.4.1 Cener a

No finishing or repair will be done when either the concrete or the ambient
tenmperature is bel ow 50 degrees F

3.4.2 Fi ni shi ng Forned Surfaces

Al fins and | oose materials shall be renoved, and surface defects
including tie holes shall be filled. Al honeyconb areas and ot her defects
shall be repaired. Al unsound concrete shall be renpved fromareas to be
repaired. Surface defects greater than 1/2 inch in dianmeter and holes |eft
by renmoval of tie rods in all surfaces not to receive additional concrete
shal | be reamed or chipped and filled with dry-pack nortar. The prepared
area shall be brush-coated with an approved epoxy resin or |atex bonding
compound or with a neat cenent grout after danpening and filled with nortar
or concrete. The cenent used in nortar or concrete for repairs to all
surfaces permanently exposed to view shall be a blend of portland cenent
and white cenment so that the final color when cured will be the sane as

adj acent concrete.

3.4.3 Fi ni shi ng Unforned Surfaces

Al'l unformed surfaces that are not to be covered by additional concrete or
backfill shall be float finished to elevations shown, unless otherw se
specified. Surfaces to receive additional concrete or backfill shall be
brought to the el evations shown and left as a true and regul ar surface.
Exterior surfaces shall be sloped for drainage unless otherw se shown.
Joints shall be carefully made with a jointing tool. Unformed surfaces
shall be finished to a tolerance of 3/8 inch for a float finish and 5/16
inch for a trowel finish as determined by a 10 foot strai ghtedge placed on
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surfaces shown on the plans to be level or having a constant sl ope.

Fi ni shing shall not be perfornmed while there is excess noisture or bl eeding
wat er on the surface. No water or cenment shall be added to the surface
during finishing.

3.4.3.1 Fl oat Fi ni sh

Surfaces to be float finished shall be screeded and darbied or bullfl oated
to elimnate the ridges and to fill in the voids left by the screed. In
addition, the darby or bullfloat shall fill all surface voids and only
slightly enbed the coarse aggregate bel ow the surface of the fresh
concrete. Wien the water sheen di sappears and the concrete will support a
person's wei ght w thout deep inprint, floating should be conpleted.

Fl oati ng shoul d enbed | arge aggregates just beneath the surface, renove
slight inmperfections, hunps, and voids to produce a plane surface, conpact
the concrete, and consolidate nortar at the surface.

3.4.3.1 Br oom Fi ni sh

The concrete shall be screeded and floated to required finish plane with no
coarse aggregate visible. After surface mpoisture disappears, the surface
shal | be brooned or brushed with a broomor fiber bristle brush in a
direction transverse to that of the main traffic or as directed.

3.4.3.2 Expansi on and Contraction Joints

Expansi on and contraction joints shall be nade in accordance w th NMDOT
English Standard Pl ans or as otherw se specifi ed.

3.5 CURI NG AND PROTECTI ON

Begi nning i mredi ately after placenent and continuing for at |east 7 days,
all concrete shall be cured and protected from premature drying, extrenes
in tenperature, rapid tenperature change, freezing, nechanical danmage, and
exposure to rain or flowing water. Al materials and equi pnent needed for
adequate curing and protection shall be available and at the site of the
pl acenment prior to the start of concrete placenent. Preservation of

nmoi sture for concrete surfaces not in contact with forms shall be
acconpl i shed by one of the foll ow ng methods:

a. Continuous sprinkling or ponding.

b. Application of absorptive mats or fabrics kept continuously wet.
c. Application of sand kept continuously wet.

d. Application of inpervious sheet material conformng to ASTM C 171

e. Application of nenbrane-forning curing compound conformng to ASTM
C 309, Type 1-D, on surfaces pernanently exposed to view and Type 2 on
ot her surfaces shall be acconplished in accordance with manufacturer's
i nstructions.

The preservation of noisture for concrete surfaces placed agai nst wooden
forns shall be acconplished by keeping the fornms continuously wet for 7
days. If fornms are renoved prior to end of the required curing period,

ot her curing methods shall be used for the bal ance of the curing period.
During the period of protection renpval, the tenperature of the air in
contact with the concrete shall not be allowed to drop nore than 25 degrees
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F within a 24 hour period.
3.6  TESTS AND | NSPECTI ONS
3.6.1 Gener a

The individuals who sanple and test concrete as required in this

speci fication shall have denonstrated a knowl edge and ability to perform
the necessary test procedures equivalent to the ACI m ni mum gui delines for
certification of Concrete Field Testing Technicians, Gade |.

3.6.2 I nspection Details and Frequency of Testing

3.6.2.1 Preparations for Placing
Foundation or construction joints, forms, and enbedded itens shall be
inspected in sufficient tinme prior to each concrete placenent by the
Contractor to certify that it is ready to receive concrete.

3.6.2.2 Ai r Cont ent
Air content shall be checked at |east twi ce during each shift that concrete
is placed for each class of concrete required unless directed otherw se by

the Engineer. Sanples shall be obtained in accordance with ASTM C 172 and
tested in accordance with ASTM C 231.

3.6.2.3 Sl unmp
Sl unp shall be checked tw ce during each shift that concrete is produced
for each class of concrete required unless directed otherw se by the
Engi neer. Sanpl es shall be obtained in accordance with ASTM C 172 and
tested in accordance with ASTM C 143.

3.6.2.4 Consol i dation and Protection

The Contractor shall ensure that the concrete is properly consolidated,
finished, protected, and cured.

3.6.3 Action Required

3.6.3.1 Pl aci ng
The placing foreman shall not permit placing to begin until he has verified
that an adequate nunber of acceptable vibrators, which are in working order
and have conpetent operators, are available. Placing shall not be
continued if any pile is inadequately consolidated.

3.6.3.2 Air Content
VWhenever a test result is outside the specification limts, the concrete

shall not be delivered to the fornms and an adj ustment shall be rmade to the
dosage of the air-entrai nnent adm xture.

3.6.3.3 Sl unp
VWhenever a test result is outside the specification limts, the concrete
shall not be delivered to the forns and an adj ustnment should be nade in the

bat ch wei ghts of water and fine aggregate. The adjustnents are to be nmade
so that the water-cenment rati o does not exceed that specified in the
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submitted concrete mixture proportion.

3.6.4 Reports
The results of all tests and inspections conducted at the project site
shall be reported informally at the end of each shift and in witing weekly
and shall be delivered within 3 days after the end of each weekly reporting
period. See Section 01451, CONTRACTOR QUALI TY CONTROL.

-- End of Section --
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