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1.0

INTRODUCTION

The design and construction standards for subdivision and land development contained in this publication
are intended as guidelines to be used by the Developer in the preparation of preliminary and final plats
and site plans, condominium development plans, acreage divisions, and final construction documents,
hereafter referred to as “construction design standards.” These standards should be utilized in
conjunction with local zoning and subdivision ordinances, the State of Michigan Land Division Act (also
referred to as the „Plat Act‟ or „Subdivision Control Act,‟) the Michigan Condominium Act, and other
applicable State and local regulations to produce residential and commercial developments which
conform to the City of Coldwater‟s (City‟s) requirements.

1.1

DEFINITIONS

1. OWNER OR DEVELOPER – A natural person, firm, corporation, association, partnership, or other
entity who proposes a land division or other land development and/or municipal improvements and
who either had an ownership interest therein or is authorized to act as an agent with respect thereto
for an entity having such ownership interest.
2. MUNICIPALITY – The City of Coldwater, its elected officials and hired staff.
3. ENGINEER OR CITY ENGINEER – The person, firm, or corporation empowered by the City of
Coldwater to provide the required engineering review and inspection services.
4. DESIGN ENGINEER – The engineer engaged by the developer/owner to prepare the development
design and construction documents for the proposed land development.
5. CONTRACTOR – The person, firm, or corporation engaged by the developer/owner for construction
services in conjunction with the proposed land development and/or municipal improvements.
6. MUNICIPAL STANDARDS – The minimum standards for design and construction for all work related
to subdivisions, land development, and municipal improvements.
7. MDOT – Michigan Department of Transportation.
8. MDEQ – Michigan Department of Environmental Quality.
9. INDEPENDENT TESTING AGENCY / LABORATORY – The person, firm, or corporation hired by the
City to perform material analysis and / or density testing during construction.
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1.2

REGULATORY CONSTRAINTS

1. Land Division Act – Public Act 591 of 1996 – An ACT to regulate the division of land; to promote the
public health, safety, and general welfare; to further the orderly layout and use of land; to require that
the land be suitable for building sites and public improvements and that there be adequate drainage
of the land; to provide for proper ingress and egress to lots and parcels; to promote proper surveying
and monumenting of land subdivided and conveyed by accurate legal descriptions; to provide for the
approvals to be obtained prior to the recording and filing of plats and other land divisions; to provide
for the establishment of special assessment districts and for the imposition of special assessments to
defray the cost of the operation and maintenance of retention basins for land within a final plat; to
establish the procedure for vacating, correcting, and revising plats; to control residential building
development within floodplain areas; to provide for reserving easements for utilities in vacated streets
and alleys; to provide for the filing of amended plats; to provide for the making of assessors plats; to
provide penalties for the violation of the provisions of this act; to repeal certain parts of this act on
specific dates; and to repeal acts and parts of acts.
2. Condominium Act – Public Act 59 of 1978 - An ACT relative to condominiums and condominium
projects; to prescribe powers and duties of the administrator; to provide certain protections for certain
tenants, senior citizens, and persons with disabilities relating to conversion condominium projects; to
provide for escrow arrangements; to provide an exemption from certain property tax increases; to
impose duties on certain state departments; to prescribe remedies and penalties; and to repeal acts
and parts of acts.
3. Soil Erosion and Sedimentation Control Act – The Soil Erosion and Sedimentation Control Act
(Act 347) was enacted to control soil erosion and sedimentation which could enter the State‟s
watercourses through public or private construction operations. Any construction involving an “earth
change” as defined in the Act, must obtain a construction permit from the City of Coldwater (City).
The agent for Act 347 is the City of Coldwater. Developers are directed to contact the City for permit
applications and additional information.

1.3

ADMINISTRATIVE PROCEDURES AND FEES

1.3.1

GENERAL

All correspondence, verbal requests, submission of plans, and related information exchanges shall be
directed to the Engineering Manager of the City of Coldwater during normal business hours or by mail.
Appropriate distribution of information, plans, etc., shall be made by the City. This applies to information
received from developers for the Engineer and information from the Engineer for the developer. The
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intent of this is to maintain, in the City offices, a copy of all correspondence and related information for
City use.

1.3.2

FEES

The Owner is directed to reference Local Ordinance 1242.01 for information regarding plat review fees.

All plan review fees for compliance with the Construction Design Standards shall be paid by the
Developer.

The Developer shall provide an estimate of construction duration, in days, at the time of street and utility
plan approval. The developer shall deposit an amount equal to $750 per day with the City prior to
construction. The developer is responsible for all charges incurred by the City for inspection including
material analysis and density testing. Should the developer‟s contractor take longer than the anticipated
time of construction, the developer will be responsible for all additional inspection fees incurred by the
City.

The City and the Developer shall regularly review the estimated construction duration and will notify the
developer, in advance, that the construction duration is reaching its limit. The developer will be
responsible for posting additional funds prior to exceeding the budget or construction inspection activities
will cease and the contractor will not be able to proceed with construction until the additional funds have
been posted with the City. Any unused inspection funds, at the end of the construction of the project, will
be returned to the developer.
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2.0

STANDARDS OF DESIGN - STREETS AND ROADWAYS

2.1

SCOPE

These standards establish the minimum requirements for the design of streets and roadways in the City.

2.2

PLANS AND SPECIFICATIONS

1. The plans and specifications shall be prepared by a professional engineer registered in the State of
Michigan.
2. Plans shall consist of a cover sheet showing a location map and site plan of the proposed project,
plan and profile sheets covering all the proposed street and roadway construction, and a standard
detail sheet. Plan sheet size shall be 24- by 36-inches. Plan scale shall be either 1 inch = 40 feet or
1 inch = 20 feet, horizontally; and 1 inch = 4 feet, vertically.
3. Elevations shall be based upon NAVD 88 datum. Elevations based upon an assumed datum will not
be approved.
4. Plan profiles shall indicate existing and proposed ground levels, road centerline elevations, and
stationing.
5. Two sets of plans and technical specifications shall be submitted, by the Developer, to the City for
preliminary approval. All plans and specifications submitted for approval shall be sealed by the
registered engineer of record. Modifications required to meet the municipal standards, if any, will be
noted on two sets, with one such set returned to the Developer for final corrections within 30 days of
receipt.
6. Two sets of final plans and specifications shall be submitted, by the Developer, to the City for
approval. All plans and specifications submitted for approval shall be sealed by the registered
engineer of record.
7. The Developer will be responsible for securing all State and local construction permits required for
street and roadway construction.
8. One (1) set of reproducible Record Drawings - on mylar or polyester film, and one (1) compact disc
®

(CD) containing AutoCAD Record Drawing files, in .DWG format, shall be submitted to the City upon
completion of the construction and inclusion of construction records.
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2.3

SUBSURFACE SOIL CONDITIONS

The Developer shall provide sufficient soil borings and other information to accurately describe the
prevailing soil conditions under the proposed streets and roadways. The minimum soil boring depth shall
be ten feet below the plan road grade, unless unstable soil conditions are encountered, If such conditions
are found, the boring depth shall be extended until stable soil is encountered.

The developer must submit a copy of the final subsurface soil conditions report along with the
construction drawings for review by the City Engineer.

2.4

CURB AND GUTTER

All streets and roadways shall include concrete curb and gutter. Hot Mix Asphalt (HMA) curb will not be
allowed. On local streets, the minimum street width shall be in accordance with local ordinances and shall
be measured from back of curb to back of curb. Street width on major streets shall conform to the
“Uniform Criteria for Major Streets” as adopted by the MDOT and the City‟s Master Plan. At all
intersections, the minimum curb radius shall be 30 feet or per MDOT standards for local streets, unless
otherwise approved.

2.5

SIDEWALK

Concrete sidewalk (where required) shall be a minimum of 5 feet in width unless higher pedestrian travel
requires a wider width. Sidewalks shall generally be located one foot inside the right-of-way line.
Pedestrian ramps shall be provided at all street intersections and crosswalks. All pedestrian ramps must
conform to the current Americans with Disabilities Act and MDOT location and construction standard
detail R-28-F. Detectable warning plates shall be cast iron truncated domes. Unless otherwise approved,
the ramps shall be Type D as designated by MDOT. The maximum allowable sidewalk grade shall be
7 percent and the minimum allowable grade shall be 0.50 percent. Sidewalk shall have a maximum cross
slope of 2%. Sidewalks shall project one inch above finished grade. In cut sections, the maximum
sidewalk elevation shall be one foot above the street centerline elevation. In fill sections, the sidewalk
elevation shall be no lower than 0.5 feet below the street centerline elevation unless approved by the City
Engineer. Sidewalks shall be 4 inches thick except across residential driveways, which shall be 6 inches
thick, and across commercial driveways, which shall be 10 inches thick.

2.6

GRADE, HORIZONTAL AND VERTICAL ALIGNMENT

The minimum vertical grade on any street or roadway shall be 0.50 feet per 100 feet and the maximum
grade on any street or roadway shall be 5 feet per 100 feet of length. In general, the minimum length of a
vertical curve shall be 100 feet, unless otherwise dictated by site topography. Roads shall have a normal
crown with a 2% cross slope. In general, all intersections of streets or roadways shall be made
5/17/2012 ● DRAFT
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perpendicular to each other. However, intersections ranging from 75° to 90° from perpendicular may be
approved if all traffic safety issues are adequately addressed by the developer and approved by the City
Engineer. Additional information concerning street geometrics right-of-way widths, block length
requirements, and other relevant requirements are available from the City.

2.7

DRIVE APPROACHES

All drive approaches between the curb and gutter and sidewalk shall be paved with concrete. Concrete
driveway approaches for residential sections shall be 6 inches thick and 10 inches for commercial
approaches. The maximum grade on driveway approaches shall be 10 percent. The width of the driveway
shall conform to the current MDOT Series R-29 standard detail.

2.8

RIGHT-OF-WAY WIDTH

Right-of-way width shall be a minimum of 66 feet for public streets and in accordance with local
ordinances.

2.9

PRIVATE UTILITY EASEMENT

A 12 foot wide private utility easement shall be provided on each side of the street right-of-way. Gas,
telephone and other private utilities shall be installed in this easement and not in the public right-of-way.
Easements shall be provided giving access to all park or public grounds which do not have frontage on
the right of way. Such easements shall be a total of not less than twelve feet wide or six feet wide from
two adjacent parcels.

2.10

UTILITY LOCATION WITHIN THE STREET RIGHT-OF-WAY

The utilities listed below shall be constructed in the designated location within all street rights-of-way as
follows:
1. Sanitary Sewers – On the centerline of the street
2. Storm Sewers – South or east side, 8 feet from the centerline of the right-of-way.
3. Water Mains – North or west side, 10 feet from the centerline of the right-of-way.
4. Other Utilities – As approved by the Engineering Manager.

2.11

STREET SURFACE MATERIALS AND PAVEMENT THICKNESS

The following pavement designs are minimum requirements for local streets with restricted wheel loads.
Pavement design for major streets shall reflect the increased traffic volume and higher axle loads and
shall be subject to approval by the City Engineer. Bituminous pavement design shall be submitted to the
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City for review. The base for local streets shall consist of 8 inches of compacted MDOT 22A gravel
constructed on an approved subbase. Bituminous pavement shall have a minimum thickness of 4 inches
(385 LBS/SQ YD) with the MDOT materials listed in Table 1. Concrete pavement shall be in accordance
with the standards in Table 2.
Table No.1 – Bituminous Pavement Material
City of Coldwater Construction Design Standards
Description
Bike Path
Parking Lot and Roadways:
Light Traffic (0-300 commercial ADT)
Medium Traffic (300-700 commercial ADT)
Heavy Traffic (700-1000 commercial ADT)

HMA Base

HMA Leveling
13A, LVSP

HMA Surface
13A, 36A,
LVSP

13A

13A, LVSP

13A, 36A,LVSP

2C, 3E1
2C, 3E3

3C, 4E1
3C, 4E3

4C, 5E1
4C, 5E3

Table No.2 – Concrete Paving Standards
City of Coldwater Construction Design Standards
Street Class

Residential

Collector

Business

Industrial

2.12

Description

Two-way average
daily truck traffic
(ADTT)

Typical range of
slab thickness

0 – 50

6.0 – 7.0 inches

1,000 – 8,000

50 – 500

6.5 – 9.0 inches

11,000 – 17,000

400 – 700

7.0 – 9.0 inches

2,000 – 4,000

300 – 800

7.0 – 10.5 inches

Two-way average
daily traffic (ADT)

Streets in subdivisions
and similar residential
areas that occasionally
carry a heavy vehicle
(truck or bus)
Streets that collect traffic
from several residential
subdivisions, and that
may serve buses or
trucks
Streets
that
provide
access to shopping and
urban central business
districts
Streets
that
provide
access to industrial areas
or parks, and typically
carry heavier trucks than
the business class

Less than 1,000

DRIVEWAY PERMITS

Application for driveway permit shall be required for all driveway construction and shall be filed with the
City of Coldwater. The driveway application shall be filed on a form provided by the City. The driveway
application shall contain information as required by the MDOT Driveway Permit Rules R.247.221 through
R.247.224 unless otherwise waived by the City.
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2.13

DRIVEWAY DESIGN STANDARDS

All driveways shall meet the MDOT Standards for Driveway Construction contained in Rules R.247.231
through R.247.267. All references to the “Department” shall be changed to the “City of Coldwater”. The
City of Coldwater shall make the final determination on allowable driveway widths and locations as
generally detailed in local ordinances. The Developer is directed to reference local ordinance 1022.18.
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3.0

STANDARDS OF DESIGN – SANITARY SEWERS

3.1

SCOPE

These standards establish the minimum requirements for the design of sanitary sewers in the City.

3.2

PLANS AND SPECIFICATIONS

1. The plans and specifications shall be prepared by a professional engineer registered in the State of
Michigan.
2. Plans shall consist of a cover sheet showing a location map and site plan of the proposed project,
plan and profile sheets covering all the proposed sanitary sewer construction, and a standard detail
sheet. Plan sheet size shall be 24- by 36-inches. Plan scale shall be either 1 inch = 40 feet or
1 inch = 20 feet, horizontally; and 1 inch = 4 feet, vertically.
3. Elevations shall be based upon the NAVD 88 datum. Elevations based upon an assumed datum will
not be approved.
4. Plan profiles shall indicate existing and proposed ground levels over the top of the pipe, elevations,
and stationing.
5. Two sets of plans and specifications shall be submitted, by the Developer, to the City for preliminary
approval. All plans and specifications submitted for approval shall be sealed by the registered
engineer of record. Modifications, required to meet the municipal standards, if any, will be noted on
two sets, with one such set returned to the Developer for final corrections within 30 days of receipt.
6. Four sets of final plans and specifications shall be submitted, by the Developer, to the City for
approval. All plans and specifications submitted for approval shall be sealed by the registered
engineer of record.
7. The Developer will complete the MDEQ Part 41 Permit Application Form. The City will sign the permit
and submit it to the MDEQ after City review and approval. The Developer will be responsible for
securing all other permits required for the sanitary sewer construction.
8. One (1) set of reproducible Record Drawings, on mylar or polyester film, and one (1) CD containing
®

AutoCAD Record Drawing files, in .DWG format, shall be submitted to the City upon completion of
the utility construction. The location of all tees, manholes, house leads, as well as the intersection of
the service lateral and the respective property line shall be witnessed from at least two permanent
topographic features.
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3.3

LOCATION

The location of the sanitary sewer shall be along the centerline of the street. Public sewers shall not be
installed along lot lines or in the rear of property unless no other alternative is available. This
determination will be made by the City Engineer.

3.4

MINIMUM GRADES AND VELOCITIES

Sanitary sewers shall be designed to maintain a minimum velocity of 2 feet per second; maximum velocity
shall not exceed 10 feet per second. Suggested minimum grades for various size sanitary sewer are
listed below:
6-inch (lateral)

1.00%

8-inch

0.40%

10-inch

0.28%

12-inch

0.22%

15-inch

0.15%

The minimum depth of cover for sanitary sewers located under a roadway or driveway shall not be less
than 5 feet. Sanitary sewers located under other areas shall have a minimum of 4 feet of cover.
All sanitary sewer design shall follow the most current version of the “Recommended Standards for
Wastewater Facilities” as prepared by the Great Lakes-Upper Mississippi River Board of State and
Provincial Public Health and Environmental Managers.

3.5

MINIMUM DIAMETER

The Developer shall install the appropriately sized sanitary sewer system to serve the proposed
development and shall submit supporting documentation and calculations to the City to demonstrate
adequacy.

The Minimum diameter of a collection sewer shall be 8 inches and the minimum diameter of the service
lateral shall be 6 inches. The City may desire to increase the size of certain sewers for their own
purposes, in which case the City shall pay the difference in sewer pipe and manhole construction material
costs over and above the Developer‟s proposed diameter sanitary sewer and manhole structures.

3.6

SEWER PIPE

Sanitary sewer pipe shall be PVC conforming to ASTM D3033 or ASTM D3212. Minimum wall thickness
shall be SDR-26. Joints shall be of the elastomeric gasket push-on type conforming to ASTM D3212.
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3.7

MANHOLES

Manholes shall be constructed at all changes in grade, size and alignment of the sanitary sewer. The
maximum run between manholes shall be 400 feet. All manholes shall be precast concrete with rubber
“O” ring at joints; block or brick sanitary manholes will not be approved. All pipe openings shall be cast in
the precast section or cored in the finished wall. Manhole pipe connections shall be furnished with an
integrally cast seal system, equal to “Press Wedge II,” “Kor-N-Seal,” or “lock Joint Flexible Manhole
Sleeve.” Sanitary manholes shall have integral concrete bottom. An exterior drop pipe shall be
constructed for all sewers entering a manhole at a height of 24 inches or greater above the proposed
manhole invert. The minimum inside diameter of a sanitary sewer manhole shall be 48 inches. A
minimum of three rows and a maximum of six rows of concrete adjusting rings with mortar shall be
provided and receive a 2-inch thick coat of plaster. All lift holes shall be filled with mortar prior to backfill.
All manholes shall be provided with approved manhole steps.

3.8

SERVICE LATERALS

Connection of the service laterals to the collection sewer shall be by means of a sewer pipe wye or
sanitary tee fitting. The service lateral shall be constructed to the property line of all lots and marked in
accordance with the sanitary sewer standard of construction included herein. In addition, the Developer
shall be required to furnish to the City a map indicating the precise location of all sanitary sewer laterals at
the property line intersection. The location should be witnessed from three recoverable reference points.
All service laterals shall have a minimum 4 inch diameter cleanout pipe connected to the lateral with a
wye fitting. The cleanout pipe shall be extended to the surface and equipped with a riser casting set flush
with the ground surface. The cleanout cap shall be located 6 inches inside the right-of-way line. For
service laterals of extended length, cleanouts shall be constructed at 100 feet intervals. Where sanitary
sewers are deeper than 15 feet, 6 inch diameter risers shall be constructed such that the service lateral is
11 feet below finish grade at the property line. All changes in direction, materials, or pipe size shall be
done with proper fittings.

Shared service laterals will not be allowed, such that each water meter requires a separate sewer lateral.
Multi-tenant locations requesting a common service lateral require special approval by the City.

The Developer is directed to reference local ordinance 1042 and 1044 (Rules, Regulations and Rates).

3.9

SUBSURFACE SOIL CONDITIONS

The Developer shall provide sufficient soil borings along the sanitary sewer route to accurately describe
the prevailing soil conditions. The borings shall be constructed to a minimum depth of five feet below the
proposed invert elevation of the sanitary sewer.
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A copy of the subsurface soil report must be provided to the City for review.

3.10

MANHOLE CASTING

Refer to Section 7.0 – Table of Standard Castings and Valves for the City‟s standard manhole castings.

3.11

LIFT STATIONS

Lift stations should be avoided and will be allowed only if it is documented that a gravity connection is not
feasible as determined by the City Engineer. Lift stations shall be of fiberglass enclosed suction lift type
stations, or approved equal. Each station shall be equipped with an adequately sized precast concrete
wet-well (minimum 8 feet diameter), duplex pumps, suction and discharge plug valves, bypass pump
connection, discharge check valves, high and low water level alarms, alarm light, ventilation and heaters.
Stations shall have provisions for accepting portable emergency generator service compatible with the
City‟s generator. Pump stations shall be similar to the City‟s existing stations and shall be subject to the
approval of the City. Lift station design shall conform to the guidelines contained in the Recommended
Standards for Sewage Works, Great Lakes Upper Mississippi River Board of Station Sanitary Engineers
(Ten-States Standards) unless otherwise noted or approved.

3.12

SANITARY SEWER FORCE MAINS

Sanitary sewer force main shall be ductile iron pipe (DIP) Class 52 or High-density polyethylene (HDPE).
Minimum wall thickness for HDPE shall be SDR-11. Force mains shall be sized to maintain velocities
between 2.0 FPS and 6 FPS with a minimum diameter of 4 inches.

3.13

INVERTED SIPHONS

Generally, the use of inverted siphons will not be approved unless specific conditions warrant their use.

3.14

ILLEGAL CONNECTIONS

The connections of footing drains, roof drains, sump pump discharge, or yard drains to the sanitary sewer
are strictly prohibited.

3.15

GREASE TRAPS

All Food Service Establishments (FSE) shall provide an in ground grease interceptor in accordance with
City ordinances.
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3.16

CONNECTION ELEVATIONS

Plans submitted for approval shall note the elevation of the sanitary sewer service lead at the building
foundation line as well as the invert elevation of the service lead at the collection sewer in the street.
Minimum cover over the service lateral shall be 4 feet.

3.17

TRENCH LOADING DESIGN

All sanitary sewers shall be designed so as to resist all trench backfill and construction load or anticipated
superimposed loadings utilizing a factor of safety of 2.0 of the pipe‟s resistance to failure.
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4.0

STANDARDS OF DESIGN – DRAINAGE SYSTEM

4.1

SCOPE

These standards establish the minimum requirements for the design of storm sewer and
detention/retention basins in the City.

4.2

PLANS AND SPECIFICATIONS

1. The plans and specifications shall be prepared by a professional engineer registered in the State of
Michigan.
2. Plans shall consist of a cover sheet showing a location map and site plan of the proposed project,
plan and profile sheets covering all the proposed storm sewer construction, and a standard detail
sheet. Plan sheet size shall be 24-by 36-inches. Plan scale shall be either 1 inch = 40 feet or
1 inch = 20 feet, horizontally; and 1 inch = 4 feet, vertically.
3. Elevations shall be based upon the NAVD 88 datum. Elevations based upon an assumed datum will
not be approved.
4. Plan profiles shall indicate existing and proposed ground levels above the centerline of the pipe,
elevations, and stationing.
5. Two sets of plans and specifications shall be submitted, by the Developer, to the City for preliminary
approval. All plans and specifications submitted for approval shall be sealed by the registered
engineer of record. Modifications required to meet the municipal standards, if any, will be noted on all
sets, with one such set returned to the Developer for final corrections within 90 days of receipt.
6. Two sets of final plans and specifications shall be submitted, by the Developer, to the City for
approval. All plans and specifications submitted for approval shall be sealed by the registered
engineer of record.
7. The Developer will be responsible for securing all State and local construction permits required for
storm sewer construction.
8. One (1) set of reproducible Record Drawings, on mylar or polyester film, and one (1) CD containing
®

AutoCAD Record Drawing files, in .DWG format, shall be submitted to the City upon completion of
the utility construction. The location of all tees, manholes, and catch basins shall be witnessed from at
least two permanent topographic features.
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4.3

LOCATION

Location shall be within the street right-of-way eight (8) feet south or eight (8) feet east of the centerline of
the right-of-way.

4.4

MINIMUM AND MAXIMUM VELOCITY

All storm sewers shall be designed to provide a minimum velocity of 3 feet per second (fps) and a
maximum velocity of 10 fps when the pipe is flowing full.

4.5

MINIMUM DIAMETER

The Developer shall install the appropriately sized storm sewer system to serve the proposed
development and any offsite drainage which crosses the site. The Developer shall submit supporting
documentation and calculations to the City to demonstrate adequacy.

The minimum diameter for all storm sewer, including catch basin leads, shall be 12 inches. The City may
desire to increase the size of certain sewers for their own purposes, in which case the City shall pay for
the difference in sewer pipe and manhole structure material costs over and above the Developer‟s
proposed diameter storm sewer and manhole structures.

4.6

MANHOLE

Storm sewer manholes shall be constructed at all changes in grade, size, and alignment of the storm
sewer. The maximum run between storm sewer manholes shall be 500 feet. Manholes shall be precast
concrete construction. The minimum inside manhole diameter for storm sewers shall be 48 inches. For
storm sewers larger than 21 inches, documents supporting the proposed diameter shall be submitted for
review. All manholes shall be provided with approved manhole steps.

4.7

STORM SEWER DESIGN

Storm sewer design shall be consistent with engineering practice and shall convey the storm flow
generated from a 10-year, 24-hour Design Storm event without surcharging.

4.8

CATCH BASINS

Storm sewer catch basins shall have a minimum inside diameter of 24 inches and shall provide a
minimum sump depth of 36 inches below the pipe invert elevation. Catch basins shall be constructed at
all low points in the curb and gutter and shall be located so as to limit storm water travel in the gutter
section to a maximum distance to 250 feet.
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4.9

STANDARD CASTINGS

Refer to Section 7.0 – Table of Standard Castings and Valves for the City‟s standard castings.

4.10

TRENCH LOADING DESIGN

All storm sewers shall be designed so as to resist all trench backfill and construction load or anticipated
superimposed loadings utilizing a factor of safety of 2.0 of the pipe‟s resistance to failure.

4.11

PIPE MATERIALS

Storm sewers shall be constructed with reinforced concrete pipe (RCP). HDPE corrugated pipe with an
integrally formed smooth interior may be used for sewers less than 24-inches diameter in non-paved
areas. The minimum depth for HDPE pipe shall be 3 feet, measured from the proposed ground surface to
top of pipe. Corrugated metal pipe (CMP) may be approved for driveway culverts within the right-of-way.

4.12

STORM WATER STORAGE

All runoff generated by proposed impervious surfaces up to and including a 100-year, 24-hour rain event,
must be conveyed into a storm water storage facility for water quality treatment and retention onsite. A
detailed study, as outlined later in this section, shall be provided which verifies that the soils at the
proposed retention area are suitable for infiltration. Where soils are not feasible for retention, detention of
the 100-year runoff volume must be provided prior to being discharged from the site. The maximum
allowable runoff rate from the site must be equal or less than the pre-development condition for the
10-year, 24-hour design rain event. If the downstream conveyance system cannot convey the
predevelopment rate, the developer shall provide additional detention or improve the conveyance as
necessary. Detention and retention basins shall be designed to meet the following criteria:

1. The side slopes shall not be steeper than 3 to 1.
2. A minimum of 1 foot of freeboard shall be provided above the designed high water elevation.
3. Provision for overflow at high water level shall be provided.
4. Retention basins without an acceptable surface water overflow route shall be designed for 1.5 times
the required flood control volume.
5. To the extent feasible, the distance between inlets and outlets will be maximized. If possible, inlets
and outlets should be offset at opposite longitudinal ends of the detention basin.
6. Where a pipe outlet or orifice plate is to be used to control discharge, it will have a minimum diameter
of 4 inches. If this minimum orifice size permit release rates greater than those specified in these
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rules, an alternative outlet design that incorporates self-cleaning flow restrictors will be required.
Examples include perforated risers and “V” notch orifice plates that provide the required release rate.
7. Any backwater effects on the outlet structure caused by the downstream drainage system will be
evaluated when designing the outlet.
8. Riser Design:
a. Inlet and outlet barrels and risers will be constructed of reinforced concrete or corrugated metal.
Plastic is not acceptable as a riser material. The minimum diameter for riser pipes shall be 24inches. Riser pipes greater than 4 feet in height shall be 48-inches in diameter.
b. Riser pipes shall be set into a cast-in-place concrete base or properly grouted to a pre-cast
concrete base. All riser pipes constructed of material other than concrete must be set into a castin-place base.
c.

All orifice configurations shall consist of the minimum number of holes with the largest diameter
that meet the detention requirements.

d. A gravel filtration jacket consisting of 3 inches washed stone and 1 inch washed stone shall be
placed around all riser pipes. The orifice configuration shall be wrapped with hard wire of an
appropriate opening size to prevent any stone from passing through the orifice.
9. The first flush volume of runoff shall be captured and detained for at least 24 hours or within a
permanent pool. This volume is determined by the first 0.5-inch of runoff from the developed land
tributary to the basin.
10. Velocity dissipation measures will be incorporated into basin designs to minimize erosion at inlets and
outlets, and to minimize the re-suspension of pollutants.
11. A soils report prepared by a geotechnical engineer shall be submitted to confirm the infiltration ability
of the existing soils. The report will contain the following information:
a. Existing Groundwater Elevation.
b. Existing soil profile within the proposed retention area with at least one soil boring extending a
minimum of 10 feet below the proposed bottom elevation.
12. Design Infiltration Rates:
a. The design infiltration rates provided in Table 3 shall be used to size the infiltration basins.
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Table 3 – Design Infiltration Rates by USDA Soil Texture Class
Effective Water
Design Infiltration
1
2
Capacity
Rate
Hydrologic Soil
1
Soil Texture Class
(inches per inch)
(inches per hour)
Group
Gravel*
0.40*
10*
A
Sand
0.35
3.60
A
Loamy Sand
0.31
1.63
A
Sandy Loam
0.25
0.50
A
(Medium) Loam
0.19
0.24
B
Silty Loam / (Silt)
0.17
0.13
B
Sandy Clay Loam
0.14
0.11
C
Clay Loam
0.14
0.03
D
Silty Clay Loam
0.11
0.04
D
Sandy Clay
0.09
0.04
D
Silty Clay
0.09
0.07
D
Clay
0.08
0.07
D
1
Source: Appendix D.13, Table D.13.1, Maryland Stormwater Design Manual, Maryland
Department of Environment, 2000. (Rawls, Brakensiek and Saxton, 1982.)
2

Source: Table 2, Site Evaluation for Stormwater Infiltration (1002), Wisconsin Department of
Natural Resources, Conservation Practice Standards, 2004. (Rawls, 1998.)
*Not included in original tables. Source: Table 8 – Estimated Long-Term Infiltration Rate, A
Design Manual for Sizing Infiltration Ponds, Washington State Department of Transportation
Commission, Masserman, Joel W., 2003.
b. Table 3 provides design values of the effective water capacity (Cw) and the minimum infiltration
rate (i) of the specific soil textural groups. The effective water capacity of a soil is the fraction of
the void spaces available for water storage, measured in inches per inch. The minimum infiltration
rate is the final rate that water passes through the soil profile during saturated conditions,
measured in inches per hour. The soil textures presented in Table 3 correspond to the soil
textures of the USDA Soil Textural Triangle, included as Figure 2. The values for design
infiltration rate are modified from the original Table D.13.1 in the Maryland Stormwater Manual
based on design values recommended by other sources (Massman, 2003 and WDNR, 2004) to
be more reflective of long-term infiltration rates.

c.

The least permeable soil horizon within 4 feet below the proposed BMP bottom elevation shall be
used to select the design infiltration rate.
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5.0

STANDARDS OF DESIGN – WATER DISTRIBUTION SYSTEMS

5.1

SCOPE

These standards establish the minimum requirements for the design of water distribution systems in the
City.

5.2

PLANS AND SPECIFICATIONS

1. The plans and specifications shall be prepared by a professional engineer registered in the State of
Michigan.
2. Plans shall consist of a cover sheet showing a location map and site plan of the proposed project,
plan and profile sheets covering all the proposed water main construction, and a standard detail
sheet. Plan sheet size shall be 24- by 36-inches. Plan scale shall be either 1 inch = 40-feet‟ or
1 inch = 20 feet, horizontally; and 1 inch = 4 feet, vertically.
3. Elevations shall be based upon the NAVD 88 datum. Elevations based upon an assumed datum will
not be approved.
4. Plan profiles shall indicate existing and proposed ground levels above the centerline of the proposed
pipe, elevations, and stationing.
5. Two sets of plans and specifications shall be submitted, by the Developer, to the City for preliminary
approval. All plans and specifications submitted for approval shall be sealed by the registered
engineer of record. Modifications required to meet the municipal standards, if any, will be noted on
two sets, with one such set returned to the Developer for final corrections within 90 days of receipt.
6. Four sets of final plans and specifications shall be submitted, by the Developer, to the City for
approval. All plans and specifications submitted for approval shall be sealed by the registered
engineer of record.
7. The City will apply for the water main construction permit from the MDEQ. The Developer will be
responsible for completing the Act 399 Permit Application form, for signature by the City, and shall be
responsible for securing all other permits required for the water distribution system construction.
8. One (1) set of reproducible Record Drawings, on mylar or polyester film, and one (1) CD containing
®

AutoCAD Record Drawing files, in .DWG format, shall be submitted to the City upon completion of
the utility construction. The location of all valves and curb shutoffs shall be witnessed from at least
two permanent topographic features.
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5.3

LOCATION

Location of the water main within the street right-of-way shall be 23 feet north or 23 feet west of the
centerline of the right-of-way. In no case shall a water main be constructed within 10 feet (measured
horizontally) from a sanitary or storm sewer. Water main crossings with storm or sanitary sewer shall
have a minimum of 18 inches of vertical clearance.

5.4

MINIMUM SIZE

The Developer shall install the appropriately sized water main to serve the proposed development and
shall submit supporting documentation and calculations to the City to demonstrate adequacy.

The minimum size of water main shall be eight (8) inches in diameter. The municipality may desire to
increase the size of certain mains for their own purposes, in which case the municipality shall pay for the
difference in water main and valve material costs over and above the Developer‟s proposed diameter
water main and valves.

5.5

VALVES

American Water Works Association (AWWA) approved gate valves shall be placed throughout the
distribution system in accordance with the following regulations:

a. On straight runs, valves shall be spaced at maximum intervals of 800 feet.
b. At tees, three valves are required.
c.

At crosses, four valves are required.

d. At the end of dead end mains, valves shall be constructed to facilitate future connections. Fire
hydrants or blow off hydrants shall be placed on dead ends to facilitate flushing.
e. A valve shall be installed at the intersection of water mains and easement lines. The municipality
intends to maintain water main within legal easements.

5.6

VALVE BOXES AND MANHOLES

Valve boxes shall be used for valves up to and including 12 inches diameter. Other valves shall be placed
in valve manholes as directed by the City. Generally valve manholes will be required in any location
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where re-excavation may be difficult. Valves not placed in valve manholes shall be provided with
adjustable screw type valve boxes. When constructed the valve boxes shall be flush with grade.

5.7

VALVE EXTENSION STEMS

Where valves are used with valve boxes, the depth to the top of the valve operating nut shall not be
greater than 52 inches. Where the water main is buried at a depth where the normal valve operating nut
will be at a depth greater than 52 inches, a valve extension stem with operating nut shall be provided and
mechanically attached to the valve to provide an operating nut at the 52 inch depth.

5.8

WATER MAINS

Water mains shall be constructed of ductile iron, thickness Class 52, with a minimum cover of 5.5 feet to
the top of pipe. The use of PVC, asbestos-cement or cast iron water main will not be approved. In
general, water mains shall be designed in a network with sufficient looping to eliminate “dead end” runs.
Any other pipe material shall be subject to the approval of the City.

5.9

HYDRANTS

The minimum size for fire hydrants shall be 5 inches diameter and the hydrant shall have connections
and special construction as noted in Section 7.0 – Table of Standard Castings and Valves. Hydrants shall
be spaced along the water main network such that all residential and commercial establishments are
within 400 feet of a hydrant (measured along the street right-of-way). Threads on the connections shall be
National Standard Threads (NST). The hydrants shall have open drains except in areas subject to high
groundwater levels. The pumper connections shall face the street. Hydrants shall be constructed at all
dead end mains. Hydrants shall be constructed from the main by use of a standard tee and gate valve

5.10

SERVICE CONNECTIONS

Connection to the existing main shall be made with a minimum one (1) inch diameter corporation stop.
Service leads shall be Type K annealed seamless copper water tubing with compression type fittings.
Service leads shall be constructed to within 6 inches of the property line and shall be terminated with a
curb valve. The open end shall be capped and protected during backfill operations. An adjustable curb
box shall be provided for each service lead. The size of water service connection shall be approved by
the Engineer. Each service connection shall be provided with a minimum of 5.5 feet of cover. Refer to
Section 7.0 – Table of Standard Castings and Valves for acceptable makes and model numbers.
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5.11

WATER METERS

Water meters together with the necessary setting equipment are to be furnished by the City upon
payment of the necessary fee as established by the City. (This fee is subject to change by the City
Council). The meter and appurtenances shall remain the property of the City and shall be maintained by
the City in accordance with the City Water Ordinance.

Meter locations shall be subject to approval by the City. Multi-tenant and/or mass metering requires
special approval by the City. Tenant metering requires individual shutoffs and must be continuously
accessible by City personnel.

The developer is directed to reference local ordinance 1044 (rules, regulations and rates).
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6.0

ELECTRIC METERS AND SERVICES

The CBPU will provide CT cabinets, single and duplex meter sockets and meter pedestals subject to the
approval by the CBPU. Reference Local Ordinance 1044 (rules, regulations and rates).

6.1

EQUIPMENT LOCATION

Meters, CT cabinets and transformer locations shall be subject to approval by the City.

6.2

CONNECTED LOAD

The developer shall provide a connected load data form. Motor loads greater than or equal to
15 horsepower (HP) shall be equipped with soft start.

6.3

PRIMARY METERING

Customer transformers less than or equal to 2,500 kVA and with primary line to line voltage greater than
or equal to 8.32 kV shall be protected by fusing on the utility side of the primary metering installation. The
customer shall submit fuse sizing to the utility for approval. The customer shall provide gang operated
disconnect switches on the customer side of the meter. The City shall have access to both utility and
customer side fuses and disconnect switches.

Customer transformers greater than or equal to 2,500 kVA with primary line to line voltage greater than or
equal to 8.32 kV shall be protected by protective relaying and circuit breaker or reclosure on the customer
side of the primary metering installation. The customer shall submit protective relaying settings for utility
approval. The customer shall provide gang operated disconnect switches on the customer side of the
meter. The City shall have access to both utility and customer side circuit breakers and disconnect
switches.

Reference Local Ordinance 1044 (rules, regulations and rates).

6.4

METHOD OF INSTALLATION

The method of installation shall be consistent with current revisions of both the National Electric Safety
Code and The National Electric Code. Reference the Figure in Part 3, Standard Detail.
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6.5 POWER QUALITY
Consumer loads shall not exceed flicker and harmonic distortion limits set forth by IEEE 519 as measured
at the utilities point of common coupling.
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7.0

TABLE OF STANDARD CASTINGS AND VALVES

7.1

SEWER SYSTEM

Sanitary Manhole Casting

EJIW 1040, Type A with Watertight Assembly and City of
Coldwater logo

Storm Manhole Casting

EJIW 1040, Type A with City of Coldwater logo

Catch Basin Castings
Curb Type (MDOT F4)

EJIW 7045 M1

Ditch Type (Beehive)

EJIW 1040 – Type 02

Parking Lot

EJIW

7.2

WATER DISTRIBUTION SYSTEM

Fire Hydrant

EJIW 5BR-250 (City of Coldwater specifications)
2 Standard Pumper Connection 4.5-inch nozzles
National Standard Threads

Gate Valves

Resilient Wedge (RW) Type AWWA C515, open left

Gate Valve Boxes

EJIW 8560 Series with No. 4 base
Marked “Water”

Corporation Stops

Ford – FB 1000; or approved equal

Curb Stop

Ford:
3/4-inch – B44-333M
1-inch B44-444M
1.5-inch – B44-666M
2-inch – B44-777M–

Curb Stop Box

AY McDonald 5615; or approved equal

Service Lead

Type K Annealed Seamless Copper

Valve Manhole Castings

EJIW
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SECTION 01 45 35 – TESTING SERVICES FOR BURIED UTILITIES, ROADWAYS, AND SITE PROJECTS

PART 1 - GENERAL
1.1

SUMMARY
A.

This Section includes testing services as follows:
1.
Testing services will be performed by an independent testing agency approved by the City Engineer.
The Contractor shall pay for these services.
a.
Fill material from onsite and offsite.
b.
Fine and coarse aggregate certification tests by Supplier.
c.
Bedding material certification tests by Supplier.
d.
Bituminous pavement materials.
e.
Laboratory soil proctor tests.
f.
Soil compaction tests.
g.
Verification of soil bearing capacity.
h.
Base and subbase compaction test.
i.
Pavement Compaction Test.
j.
Collecting and transporting soil samples to the independent testing agency's laboratory.
k.
Laboratory soil proctor tests.
l.
Concrete slump and air entrainment testing.
m.
Concrete cylinder compressive strength test.
n.
Travel expense of the agency.
o.
Making concrete cylinders.
p.
Transporting cylinders to testing agency's laboratory and performing tests.

B.

Testing services are required to verify compliance with requirements specified or indicated. These services
do not relieve Contractor of responsibility for compliance with the construction standards or specifications.

1.2

REFERENCES
A.

/2

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
AASHTO:
a.
Provisional Standard - TP 23-93 Standard Test Method for Water Content of Freshly Mixed
Concrete Using Microwave Oven Drying.
2.
ASTM Specifications, Tests and Test Methods:
a.
C31 - Making and Curing Concrete Test Specimens in the Field.
b.
C33 - Specification for Concrete Aggregates Including Appendix XI.
c.
C39 - Test for Compressive Strength of Cylindrical Concrete Specimens.
d.
C42 - Obtaining and Testing Drilled Cores and Sawed Beams of Concrete.
e.
C138 - Test for Unit Weight, Yield and Air Content of Concrete.
f.
C143 - Test for Slump of Portland Cement Concrete.
g.
C172 - Sampling Fresh Concrete.
h.
C173 - Test for Air Content of Freshly Mixed Concrete by the Volumetric Method.
i.
C192 - Making and Curing Concrete Test Specimens in the Laboratory.
j.
C227 - Standard Test Method for Potential Alkali Reactivity of Cement-Aggregate Combinations
(Mortar-Bar Method).
k.
C231 - Test for Air Content of Freshly Mixed Concrete by the Pressure Method.
l.
C289 - Standard Test Method for Potential Alkali-Silica Reactivity of Aggregates (Chemical
Method).
m.
C295 - Standard Guide for Petrographic Examination of Aggregates for Concrete.
n.
C567 - Unit Weight of Structural Lightweight Concrete.
o.
C1077 - Standard Practice for Laboratories Testing Concrete and Concrete Aggregates for Use
in Construction and Criteria for Laboratory Evaluation.
p.
D698 - Laboratory Compaction Characteristics of Soil Using Standard Effort.
q.
D1188 - Test Method for Bulk Specific Gravity and Density of Compacted Bituminous Mixtures
Using Paraffin-Coated Specimens.
r.
D1556 - Density of Soil In Place by the Sand-Cone Method.
01 45 35 – 1
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s.

3.

4.
1.3

TEST REQUIREMENTS
A.

In accordance with:
1.
Laws and Regulations.
2.
Sections of these Specifications.
3.
Reference procedures and requirements.
4.
Pertinent standards for testing.
5.
Michigan Building Code.

B.

Testing Agency Qualifications:
1.
Approved by building official in accordance with all applicable Building Codes.
2.
Agency meeting the requirements of ASTM C1077, D3666, and D3740.
3.
Agency whose primary business is materials and construction testing.
4.
Approved by Engineer.

1.4

REPORTS
A.

Provide the City’s representative and Contractor’s superintendent with a copy of the daily report prior to
leaving the Project Site each day on which testing is performed on the Site.

B.

Provide typed copies of testing agency reports, inspections, and certifications within 5 business days to:
1.
The City Engineer's Office: One copy.
2.
The Contractor's Office: One copy.

1.5

/2

D1557 - Moisture-Density Relations of Soils and Soils Aggregate Mixture Using 10 Pound
Rammer and 18-Inch Drop.
t.
D1586 - Penetration Test and Split Barrel Sampling of Soils.
u.
D1883 - CBR (California Bearing Ratio) of Laboratory Compacted Soils.
v.
D2166 - Unconfined Compressive Strength of Cohesive Soil.
w.
D2167 - Density of Unit Weight of Soil In Place by the Rubber Balloon Method.
x.
D2922 - Density of Soil and Soil Aggregates by Nuclear Methods.
y.
D2937 - Density of Soil in Place by Drive Cylinder Method.
z.
D2950 - Test Methods for Density of Bituminous Concrete in Place by Nuclear Methods.
aa. D3666 - Minimum Requirements for Agencies Testing and Inspecting Bituminous Paving
Materials.
bb. D3740 - Minimum Requirements for Agencies Engaged in the Testing and/or Inspection of Soil
and Rock as used in Engineering Design and Construction.
ACI - American Concrete Institute:
a.
211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass
Concrete.
b.
211.1R - Report on Alkali-Aggregate Reactivity.
c.
301 - Specification for Structural Concrete for Buildings.
d.
318 - Building Code Requirements for Reinforced Concrete.
MDOT Standards: Michigan Cone Test for Determination of Maximum Unit Weight of Granular Soils.

SCHEDULING TESTING
A.

Coordinate and schedule the work of the independent testing agency.
1.
Notify the Engineer and the independent testing agency 48 hours prior to the expected time when
testing services will be required.
2.
Provide access to the Work as necessary for the agency to properly perform its functions.

B.

Establishing Schedule: By advance discussion with the Engineer and independent testing agency,
determine the time required to perform tests and to issue findings.

C.

Revising Schedule: When changes of construction schedule are necessary during construction, coordinate
all such changes with the independent testing agency as required.
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D.

Adherence to Schedule: When the independent testing agency is ready to test according to the determined
schedule, but is prevented from testing or taking specimens due to incompleteness of the Work, all extra
costs for testing attributable to the delay will be paid by the Contractor.

PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION
3.1

/2

TESTING REQUIREMENTS
A.

Fine and Coarse Aggregate and Bedding Material: Sieve Test to ensure compliance with the materials
specifications.

B.

Fill Material from Onsite and Offsite Sources:
specifications.

C.

Soil Compaction:
1.
Minimum Frequency of Testing:
a.
Within any Building Footprint:
1)
One test per 2,500 square feet of subgrade for each layer of fill.
2)
One test per 100 feet of utility trench for each layer of fill.
b.
Outside any Building Footprint:
1)
One test per 5,000 square feet of subgrade for each layer of fill.
2)
One test per 200 feet of utility trench at subgrade for each layer of fill.
3)
One test per each utility structure at subgrade for each layer of fill.
c.
Utility Trenches:
1)
One test for every 100 linear feet of trench length at each lift.
d.
Utility Structures:
1)
One test under each manhole, vault or other structure.
e.
Curb and Gutter:
1)
One test for every 100 linear feet.
f.
Pavement Subgrade, Base Grade:
1)
One test for every 2,500 square feet for road construction.
2)
One test at every driveway or curb cut location.
3)
One test for every 500 square feet for road crossings.
2.
Predominately Granular Soils:
a.
Perform all necessary laboratory and field testing required to verify compaction of fill, bedding,
trench backfill and structure backfill to 95% Modified Proctor in accordance with ASTM D1557 or
Michigan Cone.
b.
Verify the compaction of the first 12 inches of the existing subgrade below all structures, utility
structures, paved areas, and areas to be filled to 95% Modified Proctor in accordance with
ASTM D1557 or Michigan Cone.
3.
Predominately Cohesive Soils:
a.
Perform all necessary laboratory and field testing required to verify compaction of fill trench
backfill and structure backfill 98% Standard Proctor in accordance with ASTM D698.
b.
Verify the compaction of the first 12 inches of the existing subgrade below all structures, utility
structures, paved areas, and areas to be filled to 98% Standard Proctor in accordance with
ASTM D698.
4.
Independent testing agency shall inform the Engineer and the Contractor's onsite supervisor
immediately of all onsite test results.
5.
Place no additional fill in areas where compaction results do not meet Specification requirements.

D.

Testing Bituminous Paving:
1.
The Testing Agency shall provide quality control and testing services that will be monitored by the
Engineer’s field representatives continuously during all paving.
2.
The Testing Agency shall take 1 mixture sample per day.
a.
This sample shall be taken randomly from the back of the hauling unit before they leave the
asphalt plant.

Sieve Test to ensure compliance with the materials
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b.

3.

This sample shall be large enough to provide the Contractor, Testing Agency, and Engineer with
an equal split of the sample.
c.
The Testing Agency shall test the samples for the following:
1)
50 blow Marshall bulk specific gravity or a 50 gyration gyratory compactor bulk specific
gravity (Gmb).
2)
Theoretical Maximum Density (TMD) (AASHTO T209) or maximum specific gravity of
paving mixture (no air voids) (Gmm).
3)
% Asphalt binder.
4)
Aggregate gradation and % crushed aggregate.
d.
With the above information and the mix design aggregate effective specific gravity, calculate the
following:
1)
Mixture air voids.
2)
Mixture voids in the mineral aggregate (VMA) using bulk specific gravity of aggregate
(Gsb).
3)
% Asphalt binder.
The results of these tests shall be compared to the approved mix design and must be within the
tolerances indicated below or mixture production shall stop.
a.
The material supplier shall then make recommendations to the Engineer of how the mixture will
be revised to meet the Specifications.
b.
The results of these tests and the split samples must be presented to the Engineer before
mixture production begins the following day.
c.
If the Engineer wishes to test the split samples, they may use the supplier’s laboratory and
equipment.
d.
The Engineer reserves the right to work with the supplier and modify the supplier’s mix design to
ensure the product meets the Drawings and Specifications.
e.
This may include increasing asphalt content and adjusting aggregate gradations within the
Bituminous Mixture Composition Specification.
Testing/Verification Tolerances
Parameter

4.

5.
6.

/2

Single test

Air Voids
VMA
TMD (Gmm)
Asphalt Binder
%Fines/% Asphalt

±1.00%
±1.20%
±0.019
±0.4%
Max 1.4

Average of 2
or more tests
-1.0%+0.5%
±1.20%
±0.015
±0.3%
Max 1.4

#4 sieve
#8 sieve
#30 sieve
#200 sieve
Crushed Particles

±5.0%
±4.0%
±4.0%
2.0%
±10%

±3.0%
±3.0%
±3.0%
±1.0%
±10%

Comments

Result must be less than
1.4

The Contractor shall have the testing agencies density technician and a density gage available
whenever paving is occurring. This technician and gauge shall monitor placement and compaction of
asphalt to verify the maximum density possible is being achieved.
Density gage readings shall be taken at core locations prior to coring.
The Testing Agency shall take 5 cores per day of paving.
a.
The percent compaction of these cores shall be calculated using the TMD of the approved mix
design (JMF) unless otherwise directed and the results used for determining compliance with
this Specification.
b.
The daily average in place density
1)
Low/medium Volume Roads: 95.0% of the mixture’s TMD or greater with a minimum
density of 94% of TMD.
2)
Heavy Volume Roads: 94% of the mixtures TMD or greater with a minimum density of
93% TMD.
c.
Areas that are not compacted to the specified daily average will be evaluated by the Engineer
and may either be removed or subject to a price reduction.
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7.

8.

9.

10.

Thickness: In place compacted thickness tested in accordance with ASTM D3549 will not be required
if within the following allowable variations:
a.
Asphalt Leveling Course: -1/8 inch.
b.
Asphalt Wearing Course: -1/8 inch.
Surface Smoothness:
a.
Test finished surface of each hot mix asphalt course for smoothness, using 10 foot straightedge
applied parallel with and at right angles to centerline of paved area.
b.
Surfaces may not be accepted if they exceed the following tolerances for smoothness:
1)
Asphalt Leveling Course Surface: 1/4 inch.
2)
Asphalt Wearing Course Surface: 1/8 inch.
Workmanship:
a.
Finished Surfaces, Especially in High Visibility Areas: Smooth, free of cracks, raveling or
spauling holes, rake or roller marks and depressions.
b.
Problem Areas Identified: Correct by removing, paving or reheating and re-rolling if possible.
Test Reports:
a.
Summarize the results of the bituminous paving using the "Report of Verification/Acceptance
Testing & Core Density."
b.
Electronically submit this document to the Project Team on a daily basis prior to the placement
of any subsequent pavement.

E.

Concrete Testing:
1.
Point of sampling and the method of securing the Samples:
a.
Determined by the independent testing agency.
b.
In accordance with ASTM C172.
2.
Slump Tests:
a.
Perform slump tests in accordance with ASTM C143.
b.
Perform 1 slump test on the Site for each truckload of concrete.
c.
At the Engineer's request, also perform slump tests at batch plant before adding water reducer.
d.
Perform more slump tests if deemed necessary by the Engineer.
3.
Perform 1 air-entraining test in accordance with ASTM C231 or C173 for each truckload of concrete.
4.
Test the concrete unit weight in accordance with ASTM C138 or C567, as applicable.
5.
Test the air content and fresh concrete temperature of each set of concrete cylinders.
6.
Concrete Cylinder Testing:
a.
In accordance with ASTM C31 and C39.
b.
Take concrete cylinder Sample set as follows:
1)
Once for each 150 cubic yards (or fraction thereof) of each class of concrete placed each
day, nor less than.
2)
Once for each 5,000 square feet of sidewalk or paving surface area placed each day.
c.
Concrete Cylinder Sample Set: Consist of 4 standard 6-inch cylinders.
d.
Handle cylinders carefully.
e.
Onsite Storage:
1)
12 hours, minimum, 48 hours maximum.
2)
Store at a temperature range of 60 to 80 degrees F and in a moist environment.
3)
Shield from direct sunlight and radiant heat.
4)
Construct heated or water bath enclosures, as applicable, if conditions require.
f.
Laboratory Curing: For duration of curing after onsite storage.
g.
Test 1 of the cylinders at 7 days and 2 cylinders at 28 days. Save 1 cylinder as a spare.
h.
Acceptance and evaluation of the concrete shall be based on ACI 301.

F.

Verification of Soil Bearing Capacity: Inspect the subgrade below all structures, perform all required testing
and produce written documentation that the soil is capable of supporting the structures at the design soil
bearing value indicated in the Drawings within acceptable anticipated settlement.

END OF SECTION 01 45 35
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SECTION 31 22 00 – GRADING
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

REFERENCES
A.

1.3

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
AOAC - Association of Official Agricultural Chemists: Methods of Testing.
2.
ASTM Standards:
a.
D422 - Method for Particle-Size Analysis of Soils.
b.
D698 - Laboratory Compaction Characteristics of Soil Using Standard Effort.
c.
D1557 - Laboratory Compaction Characteristics of Soil Using Modified Effort.
d.
D2487 - Classification of Soils for Engineering Purposes.
3.
MDOT:
a.
2003 Standard Specifications for Construction.
b.
Standard Plans.
DEFINITIONS

A.

/2

This Section includes the furnishing and installation of the major items listed below:
1.
Excavation.
2.
Cutting and filling.
3.
Rough and finish grading.
4.
Disposal of excavated materials.
5.
Topsoil.
6.
Excess water control.
7.
Pavement subgrade.

Terms:
1.
Driving Surface: A pavement, curb, or sidewalk.
2.
Excavation:
a.
Removing the following materials from their present location:
1)
Native below-grade material such as soil, rocks, boulders less than 1/2 cubic yard in
volume, and buried trees.
2)
Man-made items such as, but not necessarily limited to:
a)
Bituminous and concrete paving.
b)
Curbs.
c)
Riprap.
d)
Head walls.
e)
Underground utilities.
f)
Manholes and catch basins.
g)
Foundations.
h)
Sidewalks.
3.
Fill: Soil, native material, imported material or other material which is placed over the subgrade, or
excavated areas; under roadways, parking areas, walks, buildings, or structures; and anywhere else
on the Site.
4.
Grading: The act of moving soil from one location on the Site to another to achieve the contours and
elevations as indicated on the Drawings and as herein specified.
5.
Hardpan:
a.
Cemented soil layers.
b.
Is not hard clay layers that are not cemented.
6.
Imported Material: Soil material which is purchased by Contractor and hauled onto the Site.
7.
Native Material: Soil and other natural earth materials, except rock, which are existing on the Site
prior to the start of Work.
8.
Pavement: Any combination of subbase, base course and concrete, bituminous or aggregate surface
course, including shoulders, placed on a subgrade. Includes roadways, parking areas, driveways, and
bituminous seal coat.
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9.

10.
11.
12.

13.
14.
15.
16.

1.4

Section 31 22 00

Rock Excavation:
a.
Excavation of igneous, metamorphic or sedimentary rock or hardpan which cannot be excavated
without continuous drilling or blasting or continuous use of a ripper or other special equipment.
b.
Excavation of boulders of 1/2 cubic yard or more in volume.
Structure: A building, retaining wall, tank, footing, slab, or other similar construction.
Subbase: The layer of material placed on the subgrade as part of the pavement structure.
Subgrade:
a.
Below structures and below fill on the Site: The top elevation of the undisturbed native material
after all topsoil is stripped off and excavation is completed.
b.
Below driving surfaces: The bottom elevation of the subbase.
Surface Improvement: All improvements beyond what might be encountered in an open unimproved
field.
Undercut: Excavation of native material from below the bottom of footings, floors, structures, and
subbases.
Utility Structure: Manhole, catch basin, valve chamber, junction chamber, water main valve, or other
similar utility appurtenance.
Other Definitions: Other earthwork terms not defined in the Contract Documents shall be as defined in
MDOT Standard Specifications for Construction.

QUALITY ASSURANCE
A.

Testing will be performed in accordance with Division 01 Section “Testing Services for Buried Utilities,
Roadways, and Site Projects.”

B.

Compaction:
1.
Predominately Granular Soils:
a.
Density shall be determined by using the modified Proctor method, ASTM D1557.
b.
Compact fill to at least 95% maximum density.
c.
The first 12 inches of subgrade below all driving surfaces, structures, utility structures, and fill on
the Site:
1)
Shall be tested for density.
2)
Compact to at least 95% maximum density if the existing density is below 95%.
2.
Predominately Cohesive Soils:
a.
Density shall be determined by using the standard Proctor method, ASTM D698.
b.
Compact fill to at least 95% maximum density.
c.
The first 12 inches of subgrade below all driving surfaces, structures, utility structures, and fill on
the Site:
1)
Shall be tested for density.
2)
Compact to at least 95% maximum density if the existing density is below 95%

1.5

/2

Grading

PROJECT CONDITIONS
A.

Dust Control:
1.
Use all legal means necessary to control dust on and near the Work and on and near all off-site
borrow areas if such dust is caused by Contractor's operations during performance of the Work or if
resulting from the condition of the Site when earthwork operations are suspended.
2.
Treat haul roads, delivery roads, temporary site access roads and other surfaces as required to
prevent dust from being a nuisance to the public, neighbors, and concurrent performance of other
work on the Site.
3.
Scrape, broom, or vacuum adjacent streets to remove tracked dirt every Friday afternoon, or more
often as necessary if directed by Engineer. Utilize vacuum if dust from brooming is excessive in
opinion of Engineer.

B.

Existing Structures, Utility Structures, and Utilities:
1.
Call MISS DIG to locate all existing underground utilities prior to starting excavation.
2.
Where utilities, utility structures, or structures are encountered which are in active use:
a.
Provide adequate protection for them.
b.
Be responsible for damages to them.
3.
Provide stand-by utility service if temporary removal is necessary for a period exceeding 2 hours.
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5.
6.

C.
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Where utility service connections to occupied buildings must be temporarily disconnected, give 48
hours notice to the affected occupants of the time and duration of the anticipated shut off.
Notify Fire Department 48 hours in advance if water main or fire supply line shutoff is required.
Raise, lower, or move underground utilities, utility structures, or structures which interfere with the
utility, utility structure, or structure being constructed as part of this Work.

Special Filling Requirements:
1.
Comply with the regulations of the MDOT, county road, and railroad company engineering
departments with regard to placing fill and compaction in their respective rights-of-way.
2.
Obtain necessary permits for filling activities off Site.

PART 2 - PRODUCTS
2.1

MATERIALS
A.

General:
1.
Approval Required: All material shall be subject to the approval of independent testing laboratory.
2.
Notification: For approval of imported material, notify independent testing laboratory at least 1 week in
advance of intention to import material, designate the proposed borrow area, and permit independent
testing laboratory to sample as necessary from the borrow area for the purpose of making acceptance
tests to prove the quality of the material.

B.

Material Sources and Uses:

C.

Fill In Undercut: MDOT 902, Granular Material Class II.

D.

Fill below structures, utility structures, or driving surfaces: MDOT 902, Granular Material Class II.

E.

Stone Stabilization Course:
1.
Crushed Stone: 1-1/2 inches maximum size.
2.
Filter Fabric:
a.
By Mirafi; Amoco; Exxon; Nicolon; or equal.
b.
Monofilament polypropylene woven fabric.
c.
Equivalent opening size of 70.

F.

Fill Not Below Structures, Utility Structures, or Driving Surfaces:
1.
Native material.
2.
Exclusive of gray or blue clay, peat, organic matter, or frozen lumps.
3.
Containing no rocks or lumps over 3 inches in greatest dimension.
4.
Obtain approval for using native material as fill from independent testing laboratory.

G.

Topsoil:
1.
Fertile, friable soil, containing a minimum of 2.5% and maximum 12% of organic matter as determined
by the Loss on Ignition Test, AOAC, with not more than 50% clay and not more than 55% sand as
determined in accordance with ASTM D422.
2.
At least 90% of the material shall pass the No. 10 sieve and shall be free of refuse or all material toxic
to plant growth, free of subsoil and stumps, roots, brush, stones or similar objects larger than 1-inch
diameter.
3.
Ordinary sods and herbaceous growth, like grass, need not be removed, but shall be thoroughly
broken up and intermixed with soil during handling operations.
4.
Topsoil, unless otherwise specified or approved, shall have, according to Methods of Testing by the
AOAC, acidity range of approximately 5.5 pH to 7.6 pH or as approved by Engineer prior to delivery.

2.2

OTHER MATERIALS
A.

All other materials, not specifically described but required for proper completion of the work of this Section,
shall be as selected by Contractor subject to the approval of independent testing laboratory.

PART 3 - EXECUTION
/2
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EXCAVATION
A.

Topsoil:
1.
Remove all topsoil to depth at which subsoil is encountered, from all areas under buildings, driving
surfaces, and from all areas which are to be cut to lower grades or filled.
2.
With Engineer's approval, topsoil to be used for finish grading may be stored on the Site.
3.
Other topsoil may be used for fill in noncritical areas with approval of Engineer.

B.

Obstructions:
1.
Remove and dispose of buried trees, rocks, boulders, driving surfaces, pipes and the like, as required
for the performance of the Work.
2.
Exercise care in excavating around catch basins, inlets, and manholes.
3.
Avoid removing or loosening castings or pushing dirt into utility structures.
4.
Repair or replace damaged or displaced castings; remove dirt entering utility structures during the
performance of the Work at no additional cost to Owner.

C.

Cutting Paved Surfaces and Similar Improvements:
1.
All cuts shall be a minimum of 1-foot wider than trench on each side. When the remaining width of
paved surface is less than 4 feet, remove the entire paved surface.
2.
Before removing pavement, mark the pavement neatly, paralleling pipe lines and existing street lines.
Space the marks the width of the trench.
3.
Concrete:
a.
Pavements: Saw cut if over 3 feet from expansion or construction joint, otherwise remove to
joint.
b.
Sidewalks: Remove to joints.
c.
Curb and gutter: Remove to joints.
4.
Final surface Course Bituminous: Saw cut joints unless otherwise approved by Engineer.
5.
Do not disturb or damage the adjacent pavement. If the adjacent pavement is disturbed or damaged,
remove and replace the damaged pavement.
6.
Contractor may tunnel under curbs that are encountered. Replace curb disturbed by construction.
7.
Dispose of materials removed.

D.

Utilities To Be Abandoned:
1.
When pipes, conduits, sewers, or other utilities or utility structures are removed from the excavation
leaving dead ends in the ground, fully plug such ends with brick and mortar.
2.
Entirely remove abandoned utility structures unless otherwise specified or indicated on the Drawings.
3.
Remove from the excavation all materials which can be readily salvaged and store at a location
designated by City, if requested by City staff.
4.
All salvageable materials will remain the property of Owner unless otherwise indicated by Owner.

E.

Undercut:
1.
If soft material, which in the opinion of independent testing laboratory is not suitable, is encountered
below a structure, utility structure, or driving surface, Engineer may order the removal of this soft
material and its replacement with specified material in order to make a suitable foundation for the
construction of the structure, utility structure, or driving surface.
2.
All undercutting made at the order of Engineer will be paid for on the basis of the actual quantity of
material excavated. Do not proceed further until instructions are received and necessary
measurements made for purposes of establishing additional volume of excavation.
3.
No extra payment will be made if removal is required as a result of poor dewatering techniques.
4.
Undercutting which is specifically indicated on the Drawings or herein specified, shall be included in
the base Bid.
5.
Soil removed may be used as fill in areas not below driving surfaces, structures, or utility structures.
6.
Compact subgrade at bottom of undercut prior to placing fill.
7.
Place and compact specified fill in undercut.
8.
Lateral extent of undercut shall be a horizontal distance equal to the depth of undercut below
structure, utility structure, or driving surface.

F.

Excavating:
1.
All excavation shall be by open cut from the surface except as herein specified or as indicated on the
Drawings.
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G.

3.2

Section 31 22 00

If required because of excess water conditions, place stone stabilization course prior to proceeding
with construction. Place filter fabric over stone stabilization course.

Rock Excavation:
1.
Notify Engineer prior to removal if rock is encountered.
2.
Where rock is encountered within the excavation, expose the surface of the rock sufficient to permit
adequate measurements to be taken before the rock excavation is started.
FILL

A.

General:
1.
Do not place fill until the subgrade been examined by independent testing laboratory.
2.
Place fill in even layers not exceeding 10 inches in depth and thoroughly compact as herein specified.
3.
Do not place additional fill until compaction on a lift complies with specification requirements.
4.
If an analysis of the soil being placed shows a marked difference from 1 location to another, the fill
being placed shall not be made up of a mixture of these materials.
5.
Handle each different type of material continuously so that field control of moisture and density may be
based upon a known type of material.
6.
Do not place fill following a heavy rain without first making certain on isolated test areas that
compaction can be obtained without damage to the already compacted fill.
7.
Do not place fill on frozen subgrade.

B.

Compaction:
1.
Select compaction equipment to achieve the required compaction without damaging adjacent
structures, utility structures, or driving surfaces.
2.
Suggested Equipment Selections:
a.
If soil is predominantly granular, use pneumatic tired or vibratory drum rollers loaded to not less
than 325 pounds in accordance with rated inch of tire width.
b.
For clay fills, compact each layer with sheepsfoot rollers. Rollers shall have staggered rows of
feet projecting not less than 7 inches from drum and shall be loaded to produce at least 200
pounds per square inch of tamping area in contact with the ground.
c.
Compact around structures and utility structures with hand operated vibrating compactors for
granular soils and Barco rammer type compactors for clay soils.

C.

Moisture:
1.
Compact all fill with the moisture content as specified.
2.
If fill material is too wet, provide and operate approved means to assist the drying of the fill until
suitable for compaction.
3.
If fill material is too dry, provide and operate approved means to add moisture to the fill layers.

3.3

/2

Grading

GRADING
A.

General:
1.
Perform all rough and finish grading required to attain the elevations indicated on the Drawings.
2.
Perform rough grading to an accuracy of ± 0.10 feet.
3.
Perform finish grading to an accuracy of ± 0.05 feet.
4.
Comply with all excavating and fill requirements specified herein during grading operations.

B.

Grading Around Buildings: Control the grading around buildings so the ground is pitched to prevent water
from running into the excavated areas of a building or damaging other Site features.

C.

Treatment After Completion of Grading:
1.
After grading is completed, permit no further excavation, filling, or grading, except with the approval of
Engineer.
2.
Use all means necessary to prevent the erosion of freshly graded areas during construction and until
such time as permanent drainage and erosion control measures have been installed.

D.

Topsoil: All graded areas, outside of buildings and driving surfaces, shall receive 4 inches of topsoil.
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EXCESS WATER CONTROL
A.

Regulations and Permits: Comply with soil erosion control permits in accordance with Mich. P.A. 451, Part
91 of 1994, the Natural Resource and Environmental Protection Act, and all pertinent rules, laws, and
regulations.

B.

Unfavorable Weather:
1.
Do not place, spread, or roll any fill material during unfavorable weather conditions.
2.
Do not resume operations until moisture content and fill density are satisfactory to independent testing
laboratory.

C.

Pumping and Drainage:
1.
Provide, maintain, and use at all times during construction adequate means and devices to promptly
remove and dispose of all water from every source entering the excavations or other parts of the
Work.
2.
Dewater by means which will ensure dry excavations, preserve final lines and grades, and do not
disturb or displace adjacent soil. Use wells, portable pumps, temporary underdrains or other methods
as is necessary.
3.
Perform Pumping and Drainage:
a.
In such a manner to cause no damage to property or structures and without interference to the
rights of the public, owners of private property, pedestrians, vehicular traffic, or the work of other
contractors.
b.
In accordance with all pertinent laws, rules, ordinances and regulations.
4.
Do not overload or obstruct existing drainage facilities.
5.
Provide berms or channels to prevent flooding of subgrade. Promptly remove all water collected in
depressions.

3.5

DISPOSAL OF EXCESS EXCAVATED MATERIAL
A.

3.6

General:
1.
Remove and properly dispose of all excavated material not needed to complete filling and grading.
2.
Disposal of all materials shall not violate laws, rules, regulations and the like regarding the filling of
flood plains, wetlands and other environmentally sensitive areas.
3.
Provide adequate controls to maintain disposal sites in a neat and safe conditions by periodic leveling
of material and such other practices as are necessary.
4.
Provide all soil erosion control measures necessary to prevent soil erosion and sedimentation of
wetlands, rivers, ditches, or similar low lying areas.
5.
Grade and hydromulch the disposal area.
CLEANUP

A.

Upon completion of the work of this Section, remove all excess excavated material, trash, and debris
resulting from construction operations. Remove equipment and tools. Leave the Site in a neat and orderly
condition acceptable to Engineer, and in accordance with Division 01 Section “Cleaning and Waste
Management.”

END OF SECTION 31 22 00
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SECTION 31 23 03 – EXCAVATION AND FILL FOR UTILITIES
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

REFERENCES
A.

1.3

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
ASTM Standard Specifications:
a.
D1556 - Density and Unit Weight of Soil In Place by the Sand-Cone Method.
b.
D1557 - Laboratory Compaction Characteristics of Soil Using Modified Effort.
c.
D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and
Other Gravity-Flow Applications.
d.
D2922 - Density of Soil and Soil-Aggregate in Place by Nuclear Methods.
2.
MDOT Publications:
a.
2003 Standard Specifications for Construction.
DEFINITIONS

A.

/2

This Section includes the furnishing and installation of the major items listed below:
1.
Excavation and trenching in earth and in rock.
2.
Disposal of items from clearing and unsuitable or excess excavated materials.
3.
Complete drainage of excavations.
4.
Temporary or permanent sheeting, bracing and shoring of excavations.
5.
Installation of normal and special foundations, bedding and backfill materials.

Terms:
1.
Bedding: The material placed around a utility between 4 inches below to 12 inches above the utility
the full width of the trench.
2.
Driving Surface: A pavement, curb, or sidewalk.
3.
Excavation:
a.
Removing the following materials from their present location:
1)
Native below-grade material such as soil, rocks, boulders less than 1/2 cubic yard in
volume, and buried trees.
2)
Man-made items such as, but not necessarily limited to:
a)
Bituminous and concrete paving.
b)
Curbs.
c)
Riprap.
d)
Head walls.
e)
Underground utilities.
f)
Manholes and catch basins.
g)
Foundations.
h)
Sidewalks.
4.
Extra Earth Excavation: Excavation of native material from below the normal trench bottom.
5.
Foundation Material: The material placed in a trench undercut to replace extra earth excavation.
6.
Hardpan:
a.
Cemented soil layers.
b.
Is not hard clay layers that are not cemented.
7.
Imported Material: Soil material which is purchased by Contractor and hauled onto the Site.
8.
Native Material: Soil and other natural earth materials, except rock, which are existing on the Site
prior to the start of Work.
9.
Normal Trench Bottom: The surface of the undisturbed native material at an elevation 4 inches below
the bottom of the utility.
10. Pavement: Any combination of subbase, base course and concrete, bituminous or aggregate surface
course, including shoulders, placed on a subgrade. Includes roadways, parking areas, driveways, and
bituminous seal coat.
11. Rock Excavation:
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a.

12.

13.
14.

15.

16.
17.

1.4

DESIGN AND PERFORMANCE REQUIREMENTS
A.

Trench Bottom Suitability:
1.
Be responsible for the suitability of the normal trench bottom in supporting the utility, bedding and
backfill.
2.
Notify Engineer and await Engineer's decision if a possible unsuitable condition exists.
3.
Poor dewatering techniques or lack of excess water control shall not be a reason for additional
payment for remedial measures.

B.

Trench Wall Stability:
1.
Be responsible for the trench configuration, including sheeting, shoring and bracing necessary to
support trench side walls from collapsing.
2.
Be responsible for the structural design and stability of a pipe-laying box if utilized on the Project to
prevent trench walls from collapsing.

1.5

QUALITY ASSURANCE
A.

Testing: Testing will be performed in accordance with Division 01 Section "Testing Services for Buried
Utilities, Roadways, and Site Projects."

B.

Compaction:
1.
Determine density by the modified Proctor method, ASTM D1557.
2.
Compact trench backfill and bedding to at least 95% maximum density.
3.
Compact suitable material to at least 90% maximum density.
4.
The first 12 inches of native material at the bottom of utility trenches:
a.
Test for density.
b.
Compact to at least 95% maximum density if the existing density is below 95%.

1.6

SUBMITTALS
A.

/2

Excavation of igneous, metamorphic or sedimentary rock or hardpan which cannot be excavated
without continuous drilling and blasting or continuous use of a ripper or other special equipment.
b.
Excavation of boulders of 1/2 cubic yard or more in volume.
Special Foundations:
a.
Specially constructed systems for support of underground utilities such as timber piling, concrete
foundations and surcharge techniques.
b.
Extra earth excavation and placing imported or native materials are not special foundations.
Structure: A building, retaining wall, tank, footing, slab, or other similar construction.
Suitable Material:
a.
Native material excavated from the trench and approved as backfill by independent testing
laboratory.
b.
Not used under or within 1 on 1 slope of driving surfaces or structures.
c.
Placed between the top of the bedding or trench backfill as indicated on the Drawings and the
bottom of the surface restoration.
Trench Backfill:
a.
The material placed between the top of bedding and the bottom of suitable material, the surface
restoration or driving surface, as indicated on the Drawings.
b.
Used under and within 1 on 1 slope of driving surfaces or structures.
Utility Structure: Manhole, catch basin, valve chamber, junction chamber, water main valve, or other
similar utility appurtenance.
Other Definitions: Other earthwork terms not defined herein or in the Contract Documents shall be as
defined in MDOT Standard Specifications for Construction.

Quality Assurance/Control Submittals: For imported materials:
1.
Source.
2.
MDOT classification.
3.
Gradation.
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PROJECT CONDITIONS
A.

Dust Control:
1.
Use all legal means necessary to control dust on and near the Work and on and near off-site borrow
areas if such dust is caused by Contractor's operations during performance of the Work or if resulting
from the condition of the Site when earthwork operations are suspended.
2.
Moisten or otherwise treat haul roads, delivery roads, temporary site access roads and other surfaces
as required to prevent dust from being a nuisance to the public, neighbors, and concurrent
performance of other work on the Site.
3.
Scrape, broom, or vacuum adjacent streets to remove tracked dirt every Friday afternoon, or more as
necessary if directed by Engineer. Utilize vacuum if dust from brooming is excessive in opinion of
Engineer.

B.

Existing Structures, Utility Structures, and Utilities:
1.
Call MISS DIG to locate existing underground utilities prior to starting excavation.
2.
Where utilities, utility structures or structures are encountered which are in active use:
a.
Provide adequate protection for them.
b.
Be responsible for damage to them.
3.
Provide stand-by utility service if temporary removal is necessary for a period exceeding 2 hours.
4.
Where utility service connections to occupied buildings must be temporarily disconnected, give 48
hours notice to the affected occupants of the time and duration of the anticipated shutoff.
5.
Notify Fire Department 48 hours in advance if water main or fire supply line shutoff is required.
6.
Raise, lower, or move underground utilities, utility structures or structures which interfere with the utility
or utility structure being constructed as part of this Work.

PART 2 - PRODUCTS
2.1

/2

MATERIALS
A.

General:
1.
Approval Required: Material shall be subject to the approval of independent testing laboratory.
2.
Notification: For approval of imported material, notify independent testing laboratory at least 1 week in
advance of intention to import material, designate the proposed borrow area, and permit independent
testing laboratory to sample as necessary from the borrow area for the purpose of making acceptance
tests to prove the quality of the material.

B.

Material Sources and Uses:
1.
Imported Material:
a.
Foundation material.
b.
Bedding.
c.
Pea stone.
d.
Trench backfill.
2.
Native material unless quantity is not sufficient; then shall be imported material: Suitable material.

C.

Foundation Material for Crushed Stone: 1-1/2-inch maximum size.

D.

Bedding:
1.
For Pipes Less Than 36 Inches:
a.
MDOT 902 Granular Material Class II modified to 100% passing a 1/2-inch sieve, or
b.
MDOT 902 Coarse Aggregate 17A.
2.
For Pipes 36 Inches and Larger:
a.
Pea stone bedding to spring line.
b.
Geotextile filter fabric over pea stone.
c.
MDOT Granular Material Class II to 1 foot above pipe.
3.
For Utility Structures:
a.
Sand gravel fill of such gradation that 100% will pass a 1/2-inch sieve and not more than 10% by
weight is lost by washing.
b.
MDOT 902 Granular Material Class II modified to 100% passing a 1/2-inch sieve.

E.

Pea Stone: Clean stone with 100% passing a 3/8-inch sieve and 100% being retained on a No. 8 sieve.
31 23 03 – 3

U:\PROJECTS\100802\REPORT\PART 2\31_23_03.DOCX

Coldwater Board of Public Utilities
Part 2 - Construction Specifications
Project Number G100802

Excavation and Fill for Utilities
Section 31 23 03

F.

Trench Backfill: MDOT 902 Granular Material Class II.

G.

Suitable Material:
1.
Native Material Which is Used as Backfill:
a.
Exclusive of gray or blue clay, peat, organic matter, or frozen lumps.
b.
Containing no rocks or lumps over 3 inches in greatest dimension.
c.
Having a moisture content such that material is capable of being compacted to 90% maximum
density.
2.
MDOT 902 Granular Material Class II if native material is not adequate in opinion of Engineer.

2.2

OTHER MATERIALS
A.

Other materials, not specifically described but required for proper completion of the work of this Section,
shall be as selected by Contractor subject to the approval of independent testing laboratory.

PART 3 - EXECUTION
3.1

/2

GENERAL
A.

Excavating, Backfilling and Compacting:
1.
For Utility Structures: In accordance with this Section.

B.

Obstructions:
1.
Remove and dispose of buried trees, rocks, boulders, driving surfaces, pipes and the like, as required
for the performance of the Work.
2.
Exercise care in excavating around catch basins, inlets and manholes.
3.
Avoid removing or loosening castings.
4.
Repair and replace damaged or displaced castings; remove dirt entering utility structures during the
performance of the Work at no additional cost to Owner.

C.

Cutting Paved Surfaces and Similar Improvements:
1.
Cut pavement prior to excavating.
2.
Cuts shall be a minimum of 1-foot wider than trench on each side. When the remaining width of paved
surface is less than 4 feet, remove the entire paved surface.
3.
Before removing pavement, mark the pavement neatly, paralleling pipe lines and existing street lines.
Space the marks the width of the trench.
4.
Concrete:
a.
Pavements: Saw cut if over 3 feet from expansion or construction joint, otherwise remove to
joint.
b.
Sidewalks: Remove to joints.
c.
Curb and Gutter: Remove to joints.
5.
Final Surface Course Bituminous: Saw cut joints unless otherwise approved by Engineer.
6.
Do not disturb or damage the adjacent pavement. If the adjacent pavement is disturbed or damaged,
remove and replace the damaged pavement.
7.
Contractor may tunnel under curbs that are encountered. Replace curb disturbed by construction.
8.
Dispose of materials removed.

D.

Utilities to be Abandoned:
1.
When pipes, conduits, sewers or utility structures are removed from the trench leaving dead ends in
the ground, fully plug such ends with brick and mortar.
2.
Entirely remove abandoned utility structures unless otherwise specified or indicated on the Drawings.
3.
Remove from the excavation materials which can be readily salvaged and store on the Site.
4.
Salvageable materials will remain the property of Owner unless otherwise indicated by Owner.

E.

Extra Earth Excavation:
1.
If soft material, which in the opinion of independent testing laboratory is not suitable, is encountered
below the normal trench bottom or below a utility structure Engineer may order the removal of this soft
material and its replacement with specified material in order to make a suitable foundation for the
construction of the utility or utility structure.
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3.
4.

3.2
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Extra earth excavation made at the order of Engineer will be paid for on the basis of the actual quantity
of material excavated. Do not proceed further until instructions are received and necessary
measurements made for purposes of establishing additional volume of excavation.
No extra payment will be made if removal is required as a result of poor dewatering techniques.
Special foundations shall be determined on an individual basis by Engineer in cooperation with
Contractor, unless otherwise provided in the Contract Documents.

EXCAVATION AND TRENCHING
A.

General:
1.
By open cut from surface unless designated otherwise.
2.
Slope sides of trench adequately for protection of the Work and safety of workers.

B.

Maximum Length of Open Trench: 200 feet.

C.

Width:
1.
Minimum Clearance on Each Side of Utility:
a.
To 16 Inches Diameter: 8 inches.
b.
Greater Than 16 Inches Diameter: Pipe outside diameter times 1.25 plus 12 inches.
2.
Maximum Width of Trench at Top of Bedding:
a.
Up Through 30-Inch Diameter Utility: 16 inches plus utility diameter.
b.
Greater Than 30-Inch Diameter Utility: 24 inches plus utility diameter.
3.
Maximum Width of Trench at Ground Surface:
a.
Not outside of the property line or easement.
b.
As required for protection of the Work and safety of workers.
c.
Use sheeting, bracing and shoring if required.
4.
Provide sufficient space in the trench to permit the joint to be properly made.

D.

Depth:
1.
Excavate to provide the elevations, grades, and depths of cover indicated on the Drawings and herein
specified.
2.
The 4 inches of required bedding material below the utility may be omitted if:
a.
Approved by Engineer.
b.
Contractor arranges and pays for testing of the native material.
c.
The native material complies with MDOT 902 Granular Material Class II material, modified so
that 100% passes a 1/2-inch sieve.
d.
The material is compacted as specified herein.
3.
Excavate to the normal trench bottom elevation with an accuracy of ± 0.10 feet.

E.

Rock Excavation:
1.
Where rock excavation is encountered within the excavation, expose the surface of the rock sufficient
to permit adequate measurements to be taken before the rock excavation is started.
2.
Notify Engineer prior to removal if rock is encountered.
3.
No utility shall be within 6 inches of rock.
4.
Blasting:
a.
Only with permission of Engineer and in accordance with laws and regulations applying thereto.
b.
Secure permit if required.
c.
Notify utility and public agencies.
d.
Explosives shall be used with extreme care by experienced workers only.
e.
Hours shall be fixed by Engineer.
f.
Contractor solely responsible for safety, damage and control of blasting operations.

F.

Bedding:
1.
Place the bedding material up to 1/8 the height of the utility. Compact as herein specified.
2.
Accurately shape the bedding material to fit the pipe shape. Recess the bedding to relieve the
pressure on the bell or other projecting utility joint.
3.
After laying out the utility, tamp additional bedding in place up to the midpoint of the utility. Use handoperated compactors to achieve the required compaction.
4.
Place additional bedding up to 12 inches above the top of the utility. Use hand operated compactors
to achieve required compaction.
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Section 31 23 03

Place bedding in maximum lifts of 10 inches.

G.

Trench Backfill:
1.
Use backfill material as each Drawing detail indicates and as the material is defined herein.
2.
Place backfill in 12-inch lifts and compact as herein specified. Engineer will consider greater lifts if
testing indicates that the required compaction is being achieved.

H.

Utility Structures:
1.
Place and compact specified bedding below utility structures.
2.
Backfill around utility structures shall be of the same type backfill as that required for the trench in
accordance with these Contract Documents.
3.
Place backfill in 12-inch lifts and compact as herein specified.

3.3

DISPOSAL OF EXCESS EXCAVATED MATERIAL
A.

General: Contractor responsibility and expense.

B.

Disposal Sites:
1.
Disposal of materials shall not violate laws, rules, regulations and the like regarding the filling of flood
plains, wetlands and other environmentally sensitive areas.
2.
Provide adequate controls to maintain disposal sites in a neat and safe condition by periodic leveling
of material, and such other practices as are necessary.
3.
Provide soil erosion control measures necessary to prevent soil erosion and sedimentation of
wetlands, rivers, ditches, or similar low lying areas.

3.4

/2

Excavation and Fill for Utilities

EXCESS WATER CONTROL
A.

Regulations and Permits: Comply with soil erosion control permit in accordance with Mich. P.A. 451, Part 91
of 1994, the Natural Resource and Environmental Protection Act, and all pertinent rules, laws, and
regulations.

B.

Unfavorable Weather:
1.
Do not place, spread or roll fill material during unfavorable weather conditions.
2.
Do not resume operations until moisture content and fill density are satisfactory to independent testing
laboratory.

C.

Pumping and Drainage:
1.
Provide, maintain and use at all times during construction adequate means and devices to promptly
remove and dispose of water from every source entering the excavations or other parts of the Work.
2.
Dewater by means which will ensure dry excavations, preserve final lines and grades, and do not
disturb or displace adjacent soil. Use wells, portable pumps, temporary underdrains, or other methods
as necessary.
3.
Perform Pumping and Drainage:
a.
In such a manner to cause no damage to property or structures and without interference to the
rights of the public, owners of private property, pedestrians, vehicular traffic, or the work of other
contractors.
b.
In accordance with pertinent laws, rules, ordinances, and regulations.
4.
Do not overload or obstruct existing drainage facilities.

D.

General:
1.
Keep excavations dry during construction.
2.
Remove water by use of wells, well points, portable pumps, bailing, drains, underdrains or other
acceptable methods.
3.
Provide crushed stone or gravel as required to aid dewatering operations.
4.
Divert or temporarily reroute existing sewers and drainage of discharge lines to adequate and
acceptable outlets during construction. Contractor responsible to ascertain availability of outlets.
5.
Divert surface water from entering excavations by construction and maintenance of channels or
berms.
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Sediment traps and other soil erosion control measures shall prevent soil particles from entering any
sewer, watercourse or similar conveyance.
Protect utilities, utility structures, and structures, existing and new, from hydrostatic uplift.

SHEETING, SHORING AND BRACING EXCAVATIONS
A.

General:
1.
Furnish, put in place and maintain sheeting, bracing and shoring as may be required to properly
support the sides of excavations and to prevent movement of earth which could in any way injure the
Work or adjacent property.
2.
Exercise care in the removal of sheeting, shoring, bracing and timbering to prevent collapse or caving
of the excavation faces being supported and damage to the Work and adjacent property.
3.
A pipe-laying box may be used in lieu of sheeting.

B.

Sheeting:
1.
Do not install by jetting.
2.
Remove as backfilling proceeds, unless ordered left in place by Engineer. Use care to fill and compact
voids created by removal, especially below mid-height of utility.
3.
Sheeting Left in Place:
a.
Requires written approval of Engineer.
b.
Cut off minimum of 2 feet below finished grade.

3.6

CLEANUP
A.

Upon completion of the work of this Section, remove all excess excavated material, trash, and debris
resulting from construction operations. Remove equipment and tools. Leave the Site in a neat and orderly
condition acceptable to the City.

END OF SECTION 31 23 03
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SECTION 31 25 00 – EROSION AND SEDIMENTATION CONTROLS

PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

This Section includes the furnishing, installation and maintenance of soil erosion and sedimentation control
measures.
REFERENCES

A.

1.3

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
Soil erosion and sedimentation control rules and guidelines of:
a.
Michigan Department of Natural Resources and Environment (MDNRE).
b.
City of Coldwater
2.
MDOT:
a.
2003 Standard Specifications for Construction.
b.
Standard Plans.
SUBMITTALS

A.

Product Data:
1.
Mulch blankets.
2.
Geotextile fabric.
3.
Seed mixtures.
4.
Fertilizer.

B.

Certification: Name and certification of registered storm water operator.

1.4

QUALITY ASSURANCE
A.

1.5

Stop Work Order:
1.
City reserves the right to issue a Stop Work Order if soil erosion and sedimentation controls are not
properly installed or maintained.
2.
Work performed under a Stop Work Order will not be considered for payment.
3.
Costs resulting from delay due to issuance of a Stop Work Order shall be the responsibility of
Contractor.
DELIVERY, STORAGE AND HANDLING

A.

Deliver materials in original, unbroken, brand marked containers or wrapping as applicable.

B.

Handle and store materials in a manner which will prevent deterioration, damage, contamination with foreign
matter, damage by weather or elements, and in accordance with Manufacturer's directions.

C.

Reject damaged, deteriorated or contaminated material and immediately remove from the Site. Replace
rejected materials with new materials at no additional cost to Owner.

PART 2 - PRODUCTS
2.1

SOIL EROSION AND SEDIMENTATION CONTROL MATERIALS
A.

/1

Vegetation:
1.
Temporary Vegetative Cover: Perennial ryegrass
2.
Permanent Vegetative Cover: Seed, fertilizer, mulch and sod as specified in Division 32 Section “Turf
and Grasses”.
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B.

Mulch Blanket:
1.
Biodegradable:
a.
Straw: North American Green S-150; or equal.
b.
Coconut: North American Green C-125; or equal.
2.
Anchoring Staples or Pins:
a.
Hardwood stakes at least 6 inches long; or
b.
North American Green Bio-Stake blanket pins at least 6 inches long; or

C.

Riprap: In accordance with Division 31 Section “Riprap.”

D.

Geotextile Fabric: Non-woven.
1.
In accordance with Division 31 Section “Riprap.”

E.

Silt Guard:
1.
Above Ground Filters:
a.
The Silt Saver by Silt Saver, Inc.; or equal.
b.
Nonwoven polypropylene filter with needle punched holes.
c.
High density polyethylene frame.
2.
Below Ground Filters:
a.
Siltsak by ACF Environmental.
b.
Geotextile fabric silt sump.
c.
200 gallons per minute per square foot (GPM/SF) permeability.
d.
Manufactured to meet size of inlet.

F.

Dewatering Filter Bags: Made From Geotextile Blanket:
1.
Manufacturer:
a.
Ultratech International, Inc.: Ultra Dewatering Bag.
b.
Pactec: Geopac.
c.
Or equal.

G.

Geotextile Silt Fence:
1.
Manufacturer:
a.
Synthetic Industries, Terra Tex SC.
b.
Exxon, GTF-180.
c.
Or equal.

H.

Sediment Basin Outlet Barrier:
1.
Rock:
a.
Sound, tough, durable rock.
2.
Broken Concrete:
a.
Clean concrete free from projecting steel reinforcement.
3.
Steel Sheet Piling:
a.
New or used steel sheet piling meeting the requirements of ASTM A690.
b.
Minimum length: 6 feet.
c.
In no case shall more than 1/3 of the length of the sheet extend above the channel bottom.

PART 3 - EXECUTION
3.1

/1

GENERAL
A.

Standards:
1.
Achieve Effective Erosion Control:
a.
Provide all materials.
b.
Promptly take actions necessary to prevent off Site sedimentation.
2.
Maintain erosion controls.
3.
Remove temporary soil erosion and sedimentation control measures once permanent measures are
established and accepted by the Engineer.

B.

Site Evaluation:
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3.2

Section 31 25 00

Conduct a field evaluation of the Site:
a.
Prior to start of the Work.
b.
With representatives of:
1)
City.
2)
County enforcing agency.

TEMPORARY VEGETATIVE COVER
A.

General:
1.
Provide temporary seed if permanent measures will not be placed within 15 days of initial disturbance
and area will not undergo further earth change within 15 days of initial disturbance:
2.
Within 15 days from the time final grade has been established, provide permanent soil erosion and
sedimentation control measures.

B.

Seed: Apply uniformly at a minimum rate of 70 pounds per acre.

C.

Mulch: As needed to effectively control soil erosion.

3.3

MULCH BLANKET
A.

Direction of installation, staple patterns and other requirements in accordance with Manufacturer's
directions.

B.

Location: Where indicated on the Drawings or as directed by the Engineer.

3.4

GEOTEXTILE SILT FENCE
A.

Install silt fence in accordance with Manufacturer's instructions.

B.

Location: Where indicated on the Drawings or as directed by the Engineer.

3.5

TURBIDITY CURTAIN
A.

Install turbidity curtain in accordance with Manufacturer’s instructions.

B.

Location: As required by the Contractor’s operations to prevent sediment from migrating more than 30 feet
from the point of excavation.

3.6

SEDIMENT BASIN
A.

Size and location as indicated on the Drawings. Sediment basins, not indicated on the Drawings but
required due to Contractor’s means, methods or convenience, shall be considered incidental work.

B.

Outlet Barrier:
1.
Construct prior to excavation of the sediment basin.
2.
Construct of rock or broken concrete.

C.

Maintenance:
1.
Remove sediment when sump basin is 50% full.
2.
Remove sediment prior to final completion.
3.
Remove outlet barrier when soil disturbed by the work has stabilized.

3.7

/1

Erosion and Sedimentation Controls

VEGETATED SPILLWAY SIDE INLET
A.

General: Conform to slopes and dimensions indicated on the Drawings.

B.

Grading:
1.
Excavate to finished grade of required section and slope.
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3.
4.

Section 31 25 00

Dig trenches on upstream and downstream toe.
Hand rake grade to prepare seed bed.
Remove rocks, clods, and clumps larger than 1/2-inch diameter.

C.

Fertilizer: Spread fertilizer at a rate of 2 pounds per 100 square foot and rake into seed bed.

D.

Geotextile Fabric:
1.
Place geotextile fabric in bottom of prepared side inlet.
2.
Extend geotextile fabric into trenches for anchorage at upstream and downstream.
3.
Staple geotextile fabric at 1-foot to 2-foot intervals.

E.

Seeding: Spread seed at a rate of 2 pounds per 100 square feet.

F.

Placing Mulch Blanket:
1.
Place mulch blanket over seed and extend ends into both trenches.
2.
Fill upstream trench with earth and downstream trench with heavy riprap.
3.
Ensure continuous contact between mulch blanket and soil.
4.
When required, overlap adjacent rolls of mulch blanket a minimum of 18 inches.
5.
Staple mulch blanket at 2-foot intervals. Additional staples shall be used as necessary.

G.

Maintenance: Regrade, relay riprap, geotextile fabric, and mulch blanket, reseed and refertilize as
necessary to establish a uniform and stable grassed area.

3.8

TILE DRAIN OUTLETS
A.

3.9

Installation:
1.
In accordance with Division 31 Sections "Excavation and Fill for Utilities." and “Storm Drainage
Utilities.”
2.
Backfill with suitable material.
3.
Minimum pipe slope: 0.10%.
4.
Extend to prevent erosion of the channel bank.
5.
Joints:
a.
Like Materials: Manufactured connector.
b.
Unlike Materials: Wrap with geotextile fabric and pour concrete collar to form a soil tight joint.
6.
Outlet Protection: Splash pad in accordance with Division 31 Section "Riprap."
DITCH CROSSINGS

A.

3.10
A.

3.11
A.

/1

Erosion and Sedimentation Controls

Banks of Ditches Disturbed Under This Work:
1.
Protect within 24 hours after a disturbance unless otherwise approved by Engineer.
2.
In no case shall banks be left unprotected more than 7 days.
BUILDING PROJECT CONSTRUCTION
During construction conform to the following general rules:
1.
Minimize the amount of earth disturbed at any one time.
2.
Establish a construction sequence which includes adequate erosion control.
3.
As much as practicable, direct storm water away from the construction area. Direct diverted storm
water to a stable on-Site area.
4.
Collect runoff from the Site in sediment basins, traps or through filters.
5.
Establish an inspection and maintenance schedule, paying special attention to the beginning of the
various stages of construction.
6.
Keep in mind that the primary objective is to keep the soil on Site.
OPEN CHANNEL EXCAVATION
Power equipment such as bulldozers shall not enter the water unless approved by Engineer.

31 25 00 – 4

U:\PROJECTS\100802\REPORT\PART 2\31_25_00.DOCX

Coldwater Board of Public Utilities
Part 2 - Construction Specifications
Project Number G100802
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B.

Complete excavation, clearing, grubbing, snagging, tree cutting, pulling, raking, and related work in such a
way as to minimize erosion of soil in the areas in which work is completed.

C.

Construct sediment basins prior to excavation.

D.

Comply with measures for soil erosion and sediment control as indicated on the Drawings.

3.12

AIRBORNE SEDIMENT

A.

Dust Control:
1.
Use legal means necessary to control dust on and near the Work and on and near off Site borrow
areas if such dust is caused by Contractor’s operations during performance of the Work or if resulting
from the condition of the Site when earthwork operations are suspended.
2.
Treat haul roads, delivery roads, temporary Site access roads and other surfaces as required to
prevent dust from being a nuisance to the public, neighbors, and concurrent performance of other
work on the Site, and as directed by Engineer.
3.
Periodically scrape and broom adjacent streets and paved areas to remove tracked dirt.

B.

Wind Erosion:
1.
Erect and maintain barriers to prevent migration of windblown sediment off Site.
2.
Conduct operations in such a manner as to minimize the amount of Site area exposed to wind erosion.
3.
Be responsible for removal of windblown sediments deposited off Site, including costs for repairs
required due to sediment deposition and removal.

END OF SECTION 31 25 00

/1
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SECTION 31 37 00 – RIPRAP
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

REFERENCES
A.

1.3

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
MDOT:
a.
2003 Standard Specifications for Construction.
b.
Standard Plans.
2.
AASHTO Standard Specifications: M288 - Geotextiles Used for Subsurface Drainage Purposes.
3.
ASTM Standard Specifications:
a.
A615 - Deformed and Plain Billet Bars for Concrete Reinforcement.
b.
A616 - Rail Steel Deformed and Plain Bars for Concrete Reinforcement.
c.
A617 - Axle Steel Deformed and Plain Bars for Concrete Reinforcement.
d.
ASTM D3786 - Bursting Strength of Textile Fabrics – Diaphragm Bursting Strength Tester
Method.
e.
ASTM D4491 - Water Permeability of Geotextiles by Permittivity.
f.
ASTM D4533 - Trapezoid Tearing Strength of Geotextiles.
g.
ASTM D4632 - Grab Breaking Load and Elongation of Geotextiles.
h.
ASTM D4751 - Determining Apparent Opening Size of a Geotextile.
i.
ASTM D4833 - Index Puncture Resistance of Geomembranes and Related Products.
j.
ASTM D5199 - Standard Test Method for Measuring Nominal Thickness of Geotextiles and
Geomembranes.
k.
ASTM D5261 - Standard Test Method for Measuring Mass per Unit Area of Geotextiles.
DELIVERY, STORAGE AND HANDLING

A.

Geotextile fabric shall be delivered in original, unbroken, brand-marked wrapping indicating Manufacturer's
name and Product description.

B.

Handle and store materials in a manner which will prevent deterioration or damage, contamination with
foreign matter, damage by weather or elements, and in accordance with Manufacturer's directions.

C.

Reject damaged, deteriorated or contaminated material and immediately remove from the Site. Replace
rejected materials with new materials at no additional cost to Owner.

1.4

/2

This Section includes the furnishing and installation of the major items listed below:
1.
Preparation of subgrade.
2.
Geotextile fabric.
3.
Riprap.

SUBMITTALS
A.

Product Data:
1.
Geotextile fabric.
2.
Source of riprap.

B.

Shop Drawings: For Precast Concrete Blocks.
1.
Dimensions.
2.
Details of construction and installation.

C.

Quality Assurance/Control Submittals:
1.
Grout.
2.
Concrete used for precast concrete blocks.
3.
Concrete used for bag riprap.
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PART 2 - PRODUCTS
2.1

MATERIALS
A.

Geotextile Fabric – Nonwoven:
1.
Physical Requirements Schedule:

Heavy Riprap
Grab Tensile Strength (Min.), lbs.
Trapezoid Tear Strength (Min.), lbs.
Puncture Strength (Min.), lbs.
Mullen Burst Strength (Min.), lbs.
Permittivity Per Second, Sec.
Apparent Opening Size (Max.), mm
2.

/2

200
75
75
200
0.05
0.425

For Use With
Plain Riprap/Cobblestone
115
50
65
200
0.05
0.425

Manufacturers:
a.
Propex: Geotex.
b.
TenCate: Mirafi.
c.
Or equal.

B.

Riprap:
1.
Rock:
a.
Sound, tough and durable rock.
b.
Smaller pieces may be used for filling spaces between riprap rock.
c.
Minimum Dimension:
1)
Cobblestone: 3 inches to 12 inches average dimension.
2)
Plain Riprap: 8 inches.
3)
Heavy Riprap: 16 inches.
2.
Broken Concrete:
a.
Minimum Dimension (Thickness):
1)
Cobble: 6 inches.
2)
Plain Riprap: 8 inches.
3)
Heavy Riprap: 8 inches.
b.
Surface Area:
1)
Minimum: 4 square feet.
2)
Maximum: 9 square feet.
c.
Broken concrete with exposed or projecting reinforcement shall not be used.
3.
Precast Concrete Blocks:
a.
Concrete: MDOT Grade S3.
b.
Surface Area:
1)
Maximum:
a)
Plain Riprap: 15 square feet.
b)
Heavy Riprap: 20 square feet.
2)
Randomly scored with plane of weakness joints into sections of:
a)
Minimum Area: 4 square feet.
b)
Maximum Area: 9 square feet.
c.
Minimum Dimension (Thickness):
1)
Plain Riprap: 6 inches.
2)
Heavy Riprap: 16 inches.
d.
Lifting lugs, if used, shall not project above the finished surface.

C.

Concrete Bags:
1.
Bags:
a.
10 ounce, burlap.
b.
Minimum Volume: 1.5 cubic feet.
c.
Length twice the width.
2.
Concrete: MDOT Grade S3.
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D.

Deformed Reinforcing Steel Rods:
1.
ASTM A615, A616, or A617.
2.
Diameter: 1/2 inch.
3.
Length: 18 inches.

E.

Grout: MDOT Type R-3.

Riprap
Section 31 37 00

PART 3 - EXECUTION
3.1

PREPARATION
A.

3.2

INSTALLATION
A.

Geotextile Fabric:
1.
Secure geotextile fabric in foundation and bank area prior to placing riprap. Toe-in edges of geotextile
fabric under pipe outlets and at upstream end of each roll a minimum of 12 inches.
2.
Secure geotextile fabric against movement during placement of riprap.
3.
Unroll textile material perpendicular to direction of flow of water.
4.
Overlap At Joints: 2 feet minimum.
5.
Comply with Manufacturer's directions.
6.
Required where indicated on Drawings only.

B.

Riprap:
1.
Rock:
a.
Place with minimum dimension perpendicular to slope.
2.
Broken Concrete:
a.
Place instead of rock with Engineer's approval only.
b.
Place with minimum thickness perpendicular to slope.
c.
Place to present an even, tight surface. Place heavy riprap in 2 layers with staggered joints.
d.
Fill all voids as required by Engineer.
3.
Precast Concrete Blocks:
a.
Placed instead of rock with Engineer's approval only.
b.
Place with minimum thickness perpendicular to slope.
4.
Grouted Riprap:
a.
Lay as specified for riprap.
b.
Fill all voids with mortar.
c.
Place mortar beginning from bottom to top of slope.
d.
Leave face surface of the stone exposed.
e.
Remove excess mortar.
f.
Cure for a minimum period of 4 days by keeping continuously wet.

3.3

MAINTENANCE
A.

3.4

/2

Grading:
1.
Slope bank to a minimum slope of 1-1/2 horizontal to 1 vertical.
2.
Compact subsurface to 90% of Maximum Unit Weight.
3.
Tolerance: + 0.2 feet from plan grade.

Replace dislodged or missing riprap and restore torn or dislocated geotextile fabric to maintain a uniform
riprapped area until final completion.
RIPRAP HEADWALLS

A.

Material: Concrete bags.

B.

Method:
1.
Place geotextile fabric over end slopes prior to placing riprap.
2.
Place riprap end to end beginning 24 inches below the invert of the culvert.
3.
Stagger units in adjacent layers.
31 37 00 – 3
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4.
5.
6.
7.

Riprap
Section 31 37 00

Lay bags side to side every fourth row.
Concrete shall be wet enough to mold together with adjacent bags to form a solid wall.
Pour concrete into the bags wet.
Drive reinforcing rods on a batter into the bag riprap for the full height of the installation at 1-foot
centers across the entire width of the wall.

END OF SECTION 31 37 00

/2
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SECTION 32 11 23 – AGGREGATE BASE COURSES

PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

REFERENCES
A.

1.3

1.4

Terms:
1.
Base Course: The layer of specified material of designed thickness placed on a subbase or a
subgrade to support a surface course.
2.
Pavement Structure: Combination of subbase, base course, and surface course, including shoulders,
placed on a subgrade.
3.
Plan Grade: Vertical control grade indicated on the Drawings.
4.
Roadbed: The portion of the roadway between the outside edges of finished shoulders, or the outside
edges of berms back of curbs or gutters, when constructed.
5.
Roadside: The portion of the right-of-way outside of the roadway.
6.
Roadway: The portion of the right-of-way required for construction, limited by the outside edges of
slopes and including ditches, channels, and all structures pertaining to the Work.
7.
Shoulder: The portion of the roadway contiguous with the traveled way for accommodation of stopped
vehicles, for emergency use, and for lateral support of base and surface courses.
8.
Subbase: The layer of specified material of designed thickness placed on the subgrade as a part of
the pavement structure.
9.
Subgrade: The portion of the earth grade upon which the pavement is to be placed.
SUBMITTALS

A.

1.5

/2

Except as herein specified or as indicated on the Drawings, the Work of this Section shall comply with the
following:
1.
ASTM Standard Test Methods:
a.
D1556 - Density and Unit Weight of Soil In Place by the Sand-Cone Method.
b.
D1557 - Laboratory Compaction Characteristics of Soil Using Modified Effort.
c.
D2922 - Density of Soil and Soil-Aggregate In Place by Nuclear Methods.
2.
MDOT Publications:
a.
2003 Standard Specifications for Construction.
DEFINITIONS

A.

1.6

This Section includes furnishing and installation of the major items listed below:
1.
Base course.
2.
Subbase.

Quality Assurance/Control Submittals: For aggregate:
1.
Source.
2.
MDOT classification.
3.
Gradation.
QUALITY ASSURANCE

A.

Testing of Aggregate Materials: In accordance with Division 01 Section "Testing Services for Buried Utilities,
Roadways, and Site Projects."

B.

Compaction:
1.
Determine density by the modified Proctor method, ASTM D1557.
2.
Compact subbase and base course to at least 95% maximum density at a moisture content not
greater than optimum.
PROJECT CONDITIONS
32 11 23 – 1
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A.

Dust Control:
1.
Use all legal means necessary to control dust on and near the Work and on and near off-site borrow
areas if such dust is caused by Contractor's operations during performance of the Work or if resulting
from the condition of the Site when earthwork operations are suspended.
2.
Moisten or otherwise treat haul roads, delivery roads, temporary Site access roads and other surfaces
as required to prevent dust from being a nuisance to the public, neighbors, and concurrent
performance of other work on the Site.

B.

Existing Utility Structures:
1.
Where utility structures are encountered which are in active use:
a.
Provide adequate protection.
b.
Be responsible for damage.
2.
Adjust utility structures to meet plan grade.

PART 2 - PRODUCTS
2.1

MATERIALS
A.

General:
1.
Approval Required: Material shall be subject to the approval of independent testing laboratory.
2.
Notification: For approval of materials, notify independent testing laboratory at least 1 week in
advance of intention to import material, designate the proposed stockpile area, and permit
independent testing laboratory to sample as necessary from the stockpile area for the purpose of
making acceptance tests to prove the quality of the material.

B.

Subgrade: In accordance with Division 31 Section “Grading.”

C.

Material Source: Imported Material:
1.
Subbase.
2.
Base course.

D.

Subbase:
1.
MDOT 902, Granular Material Class II.
2.
Thickness compacted in place: 12 inches.

E.

Aggregate Base Course:
1.
MDOT 902, Dense Graded Aggregate21AA
2.
Thickness Compacted in Place: 8 inches.

PART 3 - EXECUTION
3.1

PREPARATION
A.

3.2

INSTALLATION
A.

/2

Subgrade:
1.
Prepared in accordance with Division 31 Section “Grading.”
2.
Maintain in a smooth and compacted condition until the subbase or base course has been placed.
3.
Proof roll subgrade prior to placing subbase or base course.
4.
No base course shall be placed on the subgrade until it has been approved by Engineer.

Subbase:
1.
Smooth, spread and compact.
2.
Place in one layer, provided that the depth of the compacted layer does not exceed 15 inches.
3.
Where the specified depth of subbase is more than 15 inches, place material in layers of
approximately equal thickness.
4.
Construct to the grade and cross section as indicated on the Drawings.
5.
Should the subgrade at any time prior to or during the placing of subbase become soft or unstable to
the extent that rutting occurs in the subgrade or to the extent that subgrade material is forced up into
32 11 23 – 2
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6.
7.
8.
9.
B.

Aggregate Base Courses
Section 32 11 23

the subbase materials, the operation of hauling and placing subbase shall be immediately
discontinued. Where subgrade material has become mixed with the subbase material, the mixed
material shall be removed and disposed of. After the subgrade has been corrected to the specified
condition, new subbase material shall be placed and compacted as specified above.
Shape to specified crown and grade within a tolerance of plus 1-inch and maintain in smooth
condition.
Do not place on a frozen, soft, unstable or rutted subgrade.
Remove, dispose of and replace subbase material, at Contractor’s expense, if it becomes mixed with
subgrade material.
Proof roll subbase prior to installation of base course.

Base Course:
1.
Do not place aggregate base on frozen, soft, unstable or rutted subgrade, subbase, or aggregate
base.
2.
Additives may be used to ease compaction, shaping, and maintenance of the aggregate surface.
3.
Do not rut or distort the subbase material or aggregate base during spreading.
4.
Place in uniform layers to such a depth that when compacted, the course will have the thickness
indicated on the Drawings.
5.
The compacted depth of each layer shall not be more than 6 inches nor less than 3 inches.
6.
Compact each layer of aggregate.
7.
Place aggregate shoulder material in conjunction with the top layer of aggregate base material.
8.
Shape to the crown and grade within a tolerance of ± 0.05 feet unless otherwise specified. The surface
of each spreading operation shall be continuously maintained in a smooth condition.
9.
Roll the shaped surface, when required, to provide thorough compaction.
10. Where the existing surface is very irregular, the use of a scarifier may be required. Wetting may be
required to facilitate shaping the surface and to assist in providing compaction.
11. Remove, dispose of and replace aggregate base material, at the Contractor’s expense, if it becomes
mixed with the subbase or subgrade material.
12. Final shaping and compacting shall be accomplished by use of a subgrade machine operating on
crawler tracks, or by the use of a maintainer or surface planer, with a rigid frame.
13. If the subgrade, subbase, or aggregate base is damaged due to the Contractor’s operations or by
traffic, restore to the specified condition at Contractor’s expense.

END OF SECTION 32 11 23

/2
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SECTION 32 12 16 –ASPHALT PAVING

PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

REFERENCES
A.

1.3

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
ASTM - Current Standards:
a.
D977 - Standard Specification for Emulsified Asphalt.
b.
D1188 - Test Method for Bulk Specific Gravity and Density of Compacted Bituminous Mixtures
Using Paraffin-Coated Specimens.
c.
D2950 - Test Method for Density of Bituminous Concrete in Place by Nuclear Method.
d.
D2995 - Estimating Application Rate of Bituminous Distributors.
2.
Asphalt Institute (AI):
a.
MS-2 Mix Design Methods.
b.
SP-1 Performance Grade Asphalt Binder Specification and Testing.
3.
AASHTO – Current Standards:
a.
M 323 Standard Specification for Superpave Volumetric Mix Design.
b.
MP-1 Superpave Performance-Graded Binder Specification.
4.
MDOT Current Standard Specification:
a.
Standard Specifications for Construction.
b.
Standard Plans.
SUBMITTALS

A.

HMA Mix Design:
1.
Job Mix Formula (JMF) previously approved by state DOT.
2.
Aggregate source, type and gradation or certification that aggregates meet DOT specifications.

B.

Quality Assurance/Control Submittals: Contractor’s Quality Control Plan.

C.

Provide a detailed schedule for construction.

1.4

/1

This Section includes the furnishing and installation of the Hot Mix Asphalt (HMA) base course, HMA
leveling course, and HMA surface course.

QUALITY ASSURANCE
A.

Pre-Paving Conference:
1.
Required for projects greater than 1,000 tons or more than 1 day paving; optional for projects less than
1,000 tons or 1 day paving.
2.
Meeting held at a time mutually agreed upon with City Engineer,, Contractor and subcontractors
involved in the paving work.
3.
Discussion of proposed schedule and methods of accomplishing all phases of the paving work.
4.
Minutes distributed to all in attendance.

B.

Installation Personnel Qualifications:
1.
Trained and experienced in the fabrication and installation of the materials and equipment.
2.
Knowledgeable of the design.

C.

Testing of HMA Materials:
1.
In accordance with Division 01 Section "Testing Services for Buried Utilities, Roadways, and Site
Projects."
2.
In accordance with approved Contractor’s Quality Control Plan.

32 12 16 – 1
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D.

1.5

Asphalt Paving
Section 32 12 16

Weight Slips: Furnish weight slips for material incorporated in the Project to verify that the required tonnage
has been applied.
DELIVERY, STORAGE AND HANDLING

A.

Protection: Use all means necessary to protect the materials of this Section before, during, and after
installation.

B.

Reject damaged, deteriorated or contaminated material and immediately remove from the Site. Replace
rejected materials with new materials at no additional cost to Owner.

PART 2 - PRODUCTS
2.1

MATERIALS
1.

2.
2.2

/1

Reclaimed Asphalt Pavement (RAP) and Fractionated Reclaimed Asphalt Pavement (FRAP):
a.
HMA Base: Maximum 35%.
b.
HMA Binder/Leveling: Maximum 25%.
c.
HMA Surface: Maximum 20%.
d.
HMA Mixtures With Polymer Asphalt: Maximum 10%.
e.
Greater than 20% RAP/FRAP Or Combination: Use virgin asphalt binder grade in accordance
with DOT blending requirements.
Bond Coat: SS-1h, CSS-1h.

EQUIPMENT
A.

Pavers:
1.
Provide an approved self-powered machine capable of spreading and finishing the bituminous mixture
to the cross section and grade as indicated on the Drawings.
a.
Supporting wheels, treads, or other devices that ride on the prepared base.
b.
Screeds the full width of the bituminous mixture being applied using an oscillating or vibrating
screed.
c.
Equipped with a hopper and an automatic material-depth control device so that each distributing
auger and corresponding feeder responds automatically to provide for a constant level of mix
ahead of the screed unit to the full width being paved.
2.
Provide paver with approved automatic screed control:
a.
System of sensor-operated devices, which follow reference lines or surfaces on one or both
sides of the paver.
b.
Adjust speed of the paver to produce the best results.
3.
When approved extensions are added to the main screed, provide with the same vibrating screed or
tamper action as the main unit of the paver, except for paving variable width areas.
a.
Equip the extensions with a continuation of the automatically controlled spreading augers to
within 18 inches of the outside edge of the extension, or as directed.
b.
Provide the main screed and any extensions with an approved method of heat distribution and
retention.
4.
For Shoulders and Widening:
a.
A self-propelled mechanical spreader capable of maintaining the proper width, depth, and slope
without causing segregation of the material.
b.
For base courses up to 10-1/2 feet in width and for leveling and top courses up to 8 feet in width.

B.

Rollers:
1.
Provide rollers and rolling patterns to achieve required densities.
2.
Steel-Wheeled Rollers:
a.
Self-propelled, vibratory or static, tandem rollers; or self-propelled static 3-wheeled rollers.
b.
Vibratory Rollers:
1)
Capable of reversing without backlash and equipped with spray attachment for moistening
all rollers and scrapers.
2)
Frequency of at least 2,400 vpm and amplitude setting low.
3)
Equipped with a shutoff to deactivate the vibrators when roller speed is less than 0.5 mph
and provision to lock in the manufacturer’s recommended speed.
32 12 16 – 2
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3.

2.3

Asphalt Paving
Section 32 12 16

Pneumatic-Tired Rollers:
a.
Self-propelled type with a total weight, including ballast, not less than 8 tons nor greater than
30 tons.
b.
Equipped with a minimum of 7 wheels situated on the axles in such a way that the rear group of
tires will not follow in the tracks of the forward group, but will be so spaced that a minimum tire
path overlap of 1/2-inch is obtained.
c.
Smooth tires capable of being inflated to the pressure recommended by the Manufacturer of the
roller or as directed.
d.
Tire Pressures: Maximum variation 5 psi.

PAVEMENT MARKINGS
A.

Marking paint shall meet Federal Specification GSA-FSSTT-P-115E Type 1.

B.

4-inch width, white or yellow color depending on intended use.

C.

Traffic paint shall be spray type for stripe marking. Contractor may use one of the following:
1.
Regular Dry:
a.
Baltimore Paint (Sherwin-Williams).
b.
Center Line Industries.
2.
Waterborne:
a.
Baltimore Paint (Sherwin-Williams).
b.
Center Line Industries.

PART 3 - EXECUTION
3.1

PREPARATION
A.

Test subgrade, subbase or aggregate base for density.
1.
Rework surfaces that have become too wet or dry to provide the required density.
2.
Required Density: Minimum 90% of Maximum Density ASTM D1557.

B.

Fine Grading:
1.
Immediately prior to placing paving materials, test the subgrade or aggregate base course for
conformity to the elevations and cross-section as indicated on the Drawings.
2.
Fine grade as necessary to bring base course into conformance with the proper elevation and crosssection.
3.
Compact areas which have been re-graded to minimum 90% Maximum Density.

C.

Do not place HMA material until the surface to be paved upon has been inspected and approved by
Engineer.

D.

Immediately before placing the bituminous material, remove excess loose material remaining on the surface.

3.2

/1

INSTALLATION
A.

Weather and Seasonal Limitations: As required by DOT Construction Specifications.

B.

Transportation of Mixtures
1.
Use trucks that have tight, clean, smooth metal beds from which the entire quantity of the mixture is
discharged smoothly into the spreading equipment.
2.
Maintain temperature of the mixture discharge from the hauling unit at the target placement
temperature or as directed.
a.
Acceptance Range at Point of Discharge: 250 degrees F to 350 degrees F.
b.
If transporting at prevailing temperature below 50 degrees F or when haul times exceed
30 minutes, insulate truck beds and ensure all covers are fastened.
3.
Apply approved release agent to hauling unit to prevent adhesion of the mixture to the bed surface.

C.

Placement of the Mixture:
32 12 16 – 3
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1.

2.
3.
4.
5.

6.
7.

D.

/1

Asphalt Paving
Section 32 12 16

To the fullest extent practicable, spread all mixtures with an asphalt paver.
a.
In areas inaccessible to a paver, mixtures may be spread with a motor grader or mechanical
device approved by the Engineer.
b.
Complete placement of each course over the full width of the section under construction on each
day’s run unless otherwise directed by the Engineer.
Provide a uniformly finished surface at all times, free from tearing or other blemishes that would
require hand work.
Spread all mixtures without segregation to the cross sections indicated on the Drawings.
When paving ramps or shoulders, or when the grade of a concrete gutter or other existing installation
must be met, use the automatic grade reference and slope control devices as directed.
Whenever a breakdown or malfunction of the automatic controls occurs, operate the equipment
manually for the remainder of the normal working day, provided this method of operation will produce
results as required.
Coordinate the spreading of the mixture with the require roller coverage, considering the rate of
cooling of the mixture as affected by lift thickness and environmental conditions.
Coordinate the work such that at the completion of each day’s paving operations, all lanes will have
been resurfaced to within 1 load of the same point-of-ending.

Placing Bituminous Leveling and Top Course Mixtures:
1.
Place HMA in lifts not to exceed the maximum application rates as recommended by State DOT for
the mixture specified.
2.
Place the HMA mixture by an approved self-propelled mechanical paver to such a depth that when
compacted, it will have the thickness specified or as directed
3.
Adjust the paver to that speed which gives the best results for the type of paver being used and which
coordinates satisfactorily with the rate of delivery of the mixture to the paver to provide a uniform rate
of placing the mixture without intermittent operation of the paver.
4.
When delays result in slowing paving operations such that the temperature of the mat immediately
behind the screed falls below 200 degrees F:
a.
Stop paving and place a transverse construction joint.
b.
If the temperature of the mat falls below 190 degrees F prior to any rolling - remove and replace
the mat at Contractor’s expense.
5.
Place the HMA mixture to the required cross section and as indicated on the Drawings.
6.
Whenever the temperature of the previously placed mat falls below 170 degrees F prior to placement
of the adjacent mat:
a.
Tack coat the vertical edges of the initial mat with bituminous bond coat material before the
mixture is placed on the adjacent section.
b.
In placing the mixture adjacent to joints, and rake or broom to provide a dense smooth
connection.
7.
Connections with existing surfaces at the beginning and ending of resurfacing sections and at
intersections.
a.
Construct by feathering out the mix at the rate of approximately 1-inch per 25 feet, unless butt
joints are used.
b.
After compaction has been completed, spray the first 3 feet of the joint and 1-foot of area not
surfaced with bituminous bond coat, sanded, and rolled.
c.
This work shall be accomplished within the concurrent construction season.
8.
If the lanes are being constructed with 2 or more pavers in echelon, match the loose depth of
bituminous mixture from each paver at the longitudinal joints.
9.
Smoothness requirements: After final rolling, the surface may be tested longitudinally by Engineer
using a 10-foot straightedge at selected locations. The variation of the surface from the testing edge
for the straightedge between any 2 contacts with the surface shall at no point exceed the following
limits:
a.
For HMA Base Course Mixtures:
1)
For Lower Courses: 3/4-inch.
2)
For Top Course: 3/8-inch.
b.
For HMA Leveling and Top Course Mixtures:
1)
Multiple Course Construction: 1/8-inch for top course, 1/4-inch for lower courses.
2)
Single Course Construction: 1/4-inch.
10. Correct variations in excess of the specified tolerance as directed.
11. Weighing Loads: Each load of bituminous mixture accepted by Engineer shall be weighed to the
nearest 20 pounds on an approved scale having an automatic print-out system.
12. Weather and Seasonal Limitations:
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c.

Asphalt Paving
Section 32 12 16

Do not place HMA or apply tack/bond coat when precipitation is imminent or when surface
moisture will prevent satisfactory curing.
Unless otherwise approved by Engineer in writing, temperature requirements for placing HMA
mixtures will be in accordance with the table below.
HMA paving will not be allowed below minimum temperatures in table or when there is frost on
or in the grade or on the existing surface.
Target Placement Temperatures

Temperature of the
Surface Being Overlaid

Rate of Application of Bituminous Material (lbs/square yard)
<120

120 to 200

35 to 39

330 degrees F

40 to 49

/1

> 200

330 degrees F

315 degrees F

50 to 59

330 degrees F

315 degrees F

300 degrees F

60 to 69

315 degrees F

300 degrees F

285 degrees F

70 to 79

300 degrees F

285 degrees F

270 degrees F

80 to 89

285 degrees F

270 degrees F

270 degrees F

90 and over

270 degrees F

270 degrees F

270 degrees F

E.

Rolling:
1.
Compact each layer of HMA to the required density, free of all roller marks.
2.
Begin rolling of the HMA mixture as soon after placing as it will bear the roller without undue
displacement, picking up the mat, or cracking.
a.
Roll longitudinally at the extreme sides of the lanes and proceed toward the center of the
pavement, overlapping on successive trips by at least half the width of the drive wheel of the
roller.
b.
Complete alternate passes of the roller using slightly different lengths.
3.
Complete the required roller coverage during the period of time in which the temperature of the
mixture is sufficient for the roller coverage to be effective in compacting the mixture.
4.
Use tandem steel-wheeled rollers for the final rolling operation on each layer of HMA.
5.
Keep surface of steel rollers completely moist with water when rolling.
6.
Operate vibratory rollers in the static mode when used for finish rolling or pinching the joint.
7.
In Areas Inaccessible to Rollers:
a.
Thoroughly compact the mixture with hot, hand tampers or with mechanical tampers.
b.
Trench rollers or rollers filled with compression strips may be used in depressed areas.

F.

Bond or Tack Coat:
1.
Clean contact surfaces of sand, dirt, or other objectionable material before applying bond coat.
2.
Apply to existing bituminous material and to the vertical edge of the adjacent pavement or curb and
gutter, prior to applying new bituminous when:
a.
Paving over milled surface.
b.
Paving over old pavement.
c.
Paving over new pavement.
3.
Distributor Vehicle:
a.
Use identical overlapping nozzle spray pattern.
b.
Maintain temperature and pressure that results in a constant uniform application rate.
c.
Provide means for determination of the volume of tack applied to a surface area.
4.
Hand apply to vertical surfaces and provide uniform application.
5.
Application Rate:
a.
0.05 to 0.1 gallons per square yard for paved surfaces.
b.
Increase application rate 20 to 30% for milled or very rough surfaces.
c.
Increase application rate 50% for vertical edge of adjacent pavement.
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6.
7.

Section 32 12 16

d.
Calculate yield by dividing gallons used by square yards covered.
Prevent bond or tack coat from coming into contact with structures near the areas to be paved.
Allow emulsified asphalt tack coat to break, as indicated by color change from brown to black before
HMA paving is placed.

G.

Acceptance Density Range:
1.
Low/Medium Volume Roads/Parking Lot: 94 to 97% of the theoretical maximum density (TMD).
2.
Heavy Volume Roads: 93 to 96% of the TMD.

H.

Construction Joints:
1.
Thoroughly compact all joints to produce a neat, tightly bonded joint that meets surface tolerances and
density requirements.
2.
Transverse Joints:
a.
Construct when mixture placement operations are suspended
b.
Thoroughly compact the forward end by rolling before the mixture has cooled.
c.
When work is resumed, vertically cut the end for full depth of the layer unless a formed edge is
constructed as approved by the Engineer.
d.
When road must remain open to traffic construct temporary taper before allowing traffic on new
surface:
1)
Cut vertical joint and remove excess HMA.
2)
Place burlap, canvas or paper as a bond breaker ahead of and against the vertical face.
3)
Place HMA against the bond breaker and taper from new mat to existing surface.
4)
Extend temporary taper 5 feet for each inch of mat thickness or as directed by Engineer.
5)
Thoroughly compact and cool the temporary taper.
3.
Longitudinal Joints:
a.
Construct parallel to centerline of road.
b.
Multiple Lift Construction: Offset minimum 6 inches from previously placed joint.
c.
Vertical Longitudinal Joint:
1)
Hand apply uniform tack coat over joint face of existing pavement with surface
temperature less than 170 degrees F.
2)
Place HMA so that it uniformly overlaps the first lane 1 to 1-1/2 inches.
3)
Bump overlapping material using lute back onto hot lane so roller will compress excess
material into the hot side of the joint.
d.
Tapered Overlapping Longitudinal Joint:
1)
Taper the HMA mat at the slope no greater than 1:12.
2)
Extend tapered portion beyond the lane width.
3)
Place 1/2-inch to 1 inch notch at the top of the taper on all courses of paving.
4)
Compact the formed taper section with a weighted roller as wide as the taper.
5)
Hand apply uniform tack coat to the surface of the taper before the adjacent lane is
placed.
e.
Longitudinal Joint Compaction:
1)
Joint Density: Minimum 90% theoretical maximum density (G mm ).

3.3

/1

Asphalt Paving

PAVEMENT MARKING
A.

Apply pavement marking in accordance with MDOT, 811.

B.

Clean pavement surface of sand, dirt, oil, and free of foreign material.

C.

Pavement surface shall be dry. Apply waterborne paint when the surface temperatures of the pavement is
50 degrees F or higher. Apply regular dry paint when the surface temperature of the pavement is
25 degrees F or higher. Wait at least 14 days after the surface is placed to apply regular dry pavement
markings unless otherwise approved by the Engineer.

D.

Follow Drawings for layout of pavement markings, symbols, and the like.

E.

Apply pavement marking uniformly to the surface, with sharp and well-defined edges.

F.

Protect pavement marking from traffic crossing over uncured paint.
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G.
3.4

Asphalt Paving
Section 32 12 16

Apply second coat of paint to areas designated by Engineer just prior to Project completion.
CLEANING

A.

Prior to acceptance of the work, clean the pavement and related areas to remove dirt and stones.

END OF SECTION 32 12 16

/1
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Concrete Walks
Section 32 13 14

SECTION 32 13 14 – CONCRETE WALKS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.
SUMMARY

A.
1.3

This Section includes the furnishing and installation of concrete walks.
REFERENCES

A.

1.4

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
ASTM Publications:
a.
A820 - Steel Fibers for Fiber Reinforced Concrete.
b.
C33 - Specification for Concrete Aggregates.
c.
C39 - Test Method for Compressive Strength of Cylindrical Concrete Specimens.
d.
C94 - Specification for Ready-Mixed Concrete.
e.
C136 - Sieve Analysis of Fine and Coarse Aggregates.
f.
C150 - Specification for Portland Cement.
g.
C260 - Specification for Air-Entraining Admixtures for Concrete.
h.
C309 - Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
i.
C330 - Specification for Lightweight Aggregates for Structural Concrete.
j.
C494 - Specification for Chemical Admixtures for Concrete.
k.
C618 - Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in
Portland Cement Concrete.
2.
ACI – American Concrete Institute:
a.
117 - Standard Tolerances for Concrete Construction and Materials.
b.
211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass
Concrete.
c.
302.1R - Guide for Concrete Floor and Slab Construction.
d.
303R - Guide to Cast-In-Place Architectural Concrete Practice.
e.
304R - Guide for Measuring, Mixing, Transporting and Placing Concrete.
f.
305R - Hot Weather Concreting.
g.
306R - Cold Weather Concreting.
h.
309R - Guide for Consolidation of Concrete.
3.
Americans with Disabilities Act (ADA).
SUBMITTALS

A.

Provide mix design for concrete to be supplied.

B.

Provide Manufacturer’s cut sheets for joint filler, sealant, and truncated domes.

PART 2 - PRODUCTS
2.1

/1

MATERIALS
A.

Cement:
1.
Portland cement, ASTM C150, Type I.
2.
Do not use different types of cement, different manufacturers of cement, or different degrees of
fineness.

B.

Fly Ash: ASTM C618, Class F.
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C.

Aggregates:
1.
Grade aggregates according to procedures of ASTM C136, Class M, Exposure 4.
2.
Coarse Aggregates: ASTM C33-5S, Number 57 (1-inch), crushed limestone.
3.
Fine Aggregate: ASTM C33.

D.

Water: Clean, fresh and potable.

E.

Admixtures:
1.
General:
a.
No admixture shall contain more than 0.1% water soluble chloride ions by mass of cementitious
material.
b.
No admixture shall contain calcium chloride.
2.
Air-Entraining:
a.
Comply with ASTM C260.
b.
Daravair series or Darex series, by W.R. Grace & Company; Micro Air, by BASF Admixtures,
Inc.; or equal.

F.

Curing Agents:
1.
Curing agents shall comply with ASTM C309.
2.
Provide approved products by Symons Corporation, W.R. Meadows, L & M Chemical, Master Builders
or Dayton-Superior which are compatible with floor coatings or toppings specified.
3.
Compounds:
a.
Curing:
1)
1100 Clear by W.R. Meadows.
2)
Day-Chem Rez Cure (J-11-W) by Dayton Superior.
3)
Resi-Chem Clear Cure by Symons.
4)
Confilm by Master Builders.
5)
L & M Cure by L & M Chemical.

2.2

CONCRETE MIX DESIGN
A.

Design mix to project normal-weight concrete consisting of Portland cement aggregate, air-entrained add
mixture and water producing the following properties:
1.
Compressive Strength: 3,500 psi (min) at 28 days.
2.
Air Content: 6.5% ±1.5%.
3.
Slump: 1 to 3 inches.
4.
Water Cement Ratio: 0.5 maximum.

B.

Sand Cushions and Sand Fill: 4-inches of granular material.

C.

Detectable Warning Ramp Stamps:
1.
In accordance with Americans With Disabilities Act (ADA).
2.
East Jordan Iron Works (EJIW) Series 7005 cast iron warning plate.

2.3

FORM WORK
A.

2.4

/1

Concrete Walks

Provide necessary form work to provide concrete dimensions indicated on the Drawings ±1/2 inch.
1.
Forms to be straight and true, minimum 1 5/8-inch thick wood, full depth of concrete or steel forms.
2.
All curved radius pours to be smooth deflectable steel.
EXPANSION JOINTS

A.

Joint fiber shall be preformed, composed of either blended, bonded flexible and waterproof fiber meeting the
requirements of AASHTO M213 or polyvinyl chloride with fabric strand.

B.

Reinforcement: Proflex by Oscoda Plastics; or approved equal.

C.

Full depth of concrete.
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2.5

Concrete Walks
Section 32 13 14

SEALANTS
A.

Joint sealant to be gray elastomeric silicone or polyurethane sealant conforming to ASTM 920: Sonoborn
SL-2; or equal.

PART 3 - EXECUTION
3.1

GRADING
A.

3.2

/1

Provide smooth base of granular material compacted to 95% of its maximum density in accordance with
ASTM D1557.
INSTALLATION

A.

Weather and Temperature Limitations:
1.
Do not place concrete when the temperature of the air is at or expected to drop below 40 degrees F
for at least 7 days after placing.
2.
Do not place concrete if portions of the base, subbase, or subgrade layer are frozen, or if the grade
exhibits poor stability from excessive moisture levels.
3.
Do not place concrete when the temperature of the air is above or expected to exceed 85 degrees F
for at least 7 days after placing.

B.

Cold Weather Concrete Operations:
1.
Comply with the recommendations of ACI 306R.
2.
Recommended Protective Measures:
a.
Heating materials.
b.
Providing insulating blankets and windbreaks.
c.
Heated enclosures.
3.
Advise Engineer of planned protective measures.
4.
Straw or similar materials shall not be allowed.
5.
Do not use frozen materials or materials containing ice or snow.
6.
Do not place concrete on frozen subgrade.

C.

Hot Weather Concrete Operations:
1.
Comply with the recommendations of ACI 305R.
2.
Recommended Protective Measures:
a.
Cooling materials.
b.
Concrete placement during cooler hours of the day.
c.
Providing shading and windbreaks.
3.
Advise Engineer of planned protective measures.

D.

Slope:
1.
All walks should have a cross slope of a minimum 1% and maximum 1.5% sloped toward a curb or
lower elevation.
2.
No walks should exceed 5% longitudinal slope.

E.

Preparation of Base:
1.
Excavate to the required depth and to a width that will permit forming.
2.
Remove unsuitable material below the required depth and replace with sound earth.
3.
Shape and compact the base to conform to the section indicated on the Drawings.

F.

Forms:
1.
Use fixed forms.
2.
Apply form releasing agent to prevent concrete from bonding to forms.
3.
Provide straight, full depth forms free of warp and strong enough to resist springing during concrete
placement.
4.
Firmly stake fixed forms to prohibit movement.

G.

Reinforcing: Reinforce all concrete walks with welded wire fabric pulled up 2 inches into concrete.
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H.

Placing and Finishing Concrete:
1.
Place all concrete in accordance with ACI 304R and ACI 304.2R.
2.
Moisten base before placing concrete.
3.
Place concrete and consolidate, including along the faces of the forms, before finishing.
4.
Place and finish in a continuous operation.
5.
When replacing gutters along with concrete walk ramps, construct the gutter to the same dimensions
and profile and use the same reinforcement pattern as the existing gutter.
6.
Float the surface just enough to produce a smooth surface free from irregularities.
7.
Round edges and joints with an approved finishing tool.
8.
Broom finish concrete walks and ramps by drawing a fine-hair broom across the concrete surface,
perpendicular to the line of traffic. Repeat operation if required to provide a fine line texture
acceptable to the Engineer.

I.

Joints:
1.
General: Comply with ACI 318-6.3, 6.4, and ACI 301, Section 6. Construct expansion, weakenedplane (contraction), and construction joints true-to-line with face perpendicular to surface of concrete.
Construct transverse joints at right angles to the centerline, unless otherwise indicated.
2.
Weakened-Plane (Contraction) Joints: Provide weakened-plane (contraction) joints, sectioning
concrete into areas as indicated on the Drawings. Contraction joints for curbs shall be provided at
10 foot intervals and 20 foot spacing for slabs, unless shown otherwise. Construct weakened plane
joints for a depth equal to at least 1/4 concrete thickness, as follows:
a.
Tooled Joints: Form weakened-plane joints in fresh concrete by grooving top portion with a
recommended cutting tool and finishing edges with a jointer.
b.
Sawed Joints: Form weakened-plane joints using powered saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut joints into hardened concrete as soon as surface will
not be torn, abraded, or otherwise damaged by cutting action.
3.
Construction Joints: Place construction joints at end of placements and at locations where placement
operations are stopped for a period of more than 1/2 hour, except where such placements terminate at
expansion joints.
4.
Expansion Joints: Provide premolded joint filler for expansion joints abutting concrete curbs, catch
basins, manholes, inlets, structures, walks and other fixed objects, unless otherwise indicated. Locate
expansion joints at 100 feet on center along linear lengths of curb and walks, and at points of radii of
curbs unless otherwise indicated.
5.
Extend joint fillers full width and depth of joint, and not less than 1/2 inch or more than 1 inch below
finished surface for joint sealant.
6.
Furnish joint fillers in one-piece lengths for full width being placed, wherever possible. Where more
than 1 length is required, lace or clip joint filler sections together.

J.

Thickness: Except as otherwise specified or indicated on the Drawings, provide a minimum thickness of
4 inches.

K.

Where walkways cross driveways, provide a minimum thickness of 6 inches.

L.

Ramps:
1.
As indicated on the Drawings.
2.
No ramp shall exceed 1:12 slope.
3.
Stamp fresh concrete to form detectable warnings or place detectable warning domed plates in fresh
concrete in accordance with Manufacturer’s instructions on ramp surface.
4.
Use colorized release agent to provide visual contrast with concrete walk.
5.
ADA domes to be 24 inches wide, full width of ramp.

M.

Backfilling:
1.
After the concrete has gained sufficient strength, remove fixed forms and backfill with sound earth.
2.
Compact and level the backfill 1-inch below the surface of the concrete.

3.3

CONCRETE FINISHING
A.

/1

Concrete Walks

After striking-off and consolidating concrete, smooth surface by screening and floating. Use hand method
only where mechanical floating is not possible. Adjust floating to compact surface and produce uniform
texture.
32 13 14 – 4

U:\PROJECTS\100802\REPORT\PART 2\32_13_14.DOCX

Coldwater Board of Public Utilities
Part 2 - Construction Specifications
Project Number G100802

Section 32 13 14

B.

After floating, test surface for trueness with a 10 foot straightedge. Distribute concrete as required to
remove surface irregularities, and refloat repaired areas to provide a continuous smooth finish.

C.

Work edges of slabs, and formed joints with an edging tool, and round to 1/2 inch radius, unless otherwise
indicated. Eliminate tool marks on concrete surface.

D.

After completion of floating and troweling when excess moisture or surface sheen has disappeared,
complete surface finishing, as follows:
1.
Exterior slabs, sidewalks, flow channels, flumes, curbs, and other similar concrete pavement types
shall have a non-slip finish by scoring the surface with a fine-hair broom, perpendicular to the line of
traffic. Repeat operation if required to provide a fine line texture acceptable to the Civil Engineer.
2.
Retaining walls, wing walls, light pole bases, and other surfaces exposed to view upon completion of
work shall be given a rubbed finish as specified below:
a.
Immediately upon removal of the forms, the surfaces to be rubbed shall be pointed up,
thoroughly wetted and then rubbed with a No. 20 carborundum brick and water so as to produce
a true, even, and smooth surface. When necessary to fill pinholes, and upon areas which have
been reconstructed, rubbing shall be done by carborundum brick and a thin cement grout
composed of 1 part of cement and 2 parts of fine washed silicone sand, all of which shall pass a
No. 20 sieve. The surfaces finished with grout shall be carefully scraped with a steel edge so as
to remove all surplus grout, after which it shall be given a final rub with a wood float until all skin
and form marks shall be removed. No "wash" composed of cement and water, or cement, sand
and water shall be used in this process.

E.

Do not remove forms for 24 hours after concrete has been placed. After form removal, clean ends of joints
and point-up any minor honeycombed areas. Remove and replace areas or sections with major defects, as
directed by Civil Engineer.

3.4

/1

Concrete Walks

CURING
A.

General:
1.
After texturing operations have been completed and after the free water has left the surface, coat the
concrete walk surface and sides of slip-formed concrete walks with a uniform layer of membrane
curing compound.
2.
Apply 1 coat of curing compound on non-grooved surfaces and 2 coats on grooved surfaces.
3.
Apply not less than 1 gallon per 25 square yards of concrete for each application.
4.
Apply the second coat after the first has dried sufficiently but do not exceed 2 hours between coats.
5.
Keep the compound thoroughly mixed according to the Manufacturer’s recommendations.
6.
Do not thin curing compound.
7.
Reapply curing compound immediately to surfaces damaged by rain, joint sawing, foot traffic or other
activities.
8.
If fixed forms are removed during the curing period, coat the entire area of the sides of the concrete
walk with curing compound immediately after removal of forms.

B.

These requirements are minimum requirements only. Repair or replacement of concrete showing damage
due to inadequate curing is required. All costs associated with this corrective work will be borne by the
Contractor.
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3.5

Concrete Walks
Section 32 13 14

ADA TRUNCATED DOMES
A.

Prior to installation, review mix design with concrete supplier and installer to ensure concrete has proper
slump and will not set too rapidly to allow for proper installation.

B.

Install system in accordance with Manufacturer’s specifications and recommendations. Dome panels to be
perpendicular and parallel with curb with no gaps between panels. Panels must be level and flush with
adjacent concrete walk. Installation must be acceptable to construction manager or removed and replaced
at Contractor’s expense.

3.6

PROTECTION
A.

Protect the walks from damage until acceptance of the Work.

B.

Protect the concrete from freezing until the concrete has attained a compressive strength of at least
1000 psi.

C.

Maintain walks as clean as practical by removing surface stains and spillage of materials as they occur.

D.

Sweep concrete walks and wash free of stains, discolorations, dirt and other foreign material just prior to
final inspection.

3.7

DEFECTIVE WORK
A.

3.8

The following list of deficiencies shall be considered defective work and shall be replaced by the Contractor
at no cost to the Owner:
1.
Difference in elevation between panels of 1/2-inch or greater.
2.
Cracks of any length that are 1/8-inch wide or wider.
3.
Surface spalling covering in excess of 20% of the area of any 1 panel.
4.
A hole that is 1/2-inch or greater in depth and 2 inches or greater in diameter.
5.
Residual splatter that is 1/2-inch or higher and attached to a panel.
6.
Elevation difference of 3/4-inch in 10 feet caused by settling, that has not caused an elevation
difference between panels.
7.
Multiple hairline cracking.
8.
Footprints, bike tire tracks, animal tracks, or the like, created while concrete was not cured.
CLEAN-UP

A.

For duration of work, Contractor is to maintain work area free of waste material, debris, and the like.
1.
Contractor shall provide on-site containers as necessary for work of this Section. Locate as directed
by Construction Manager.

B.

Upon completion and when directed by Construction Manager, Contractor shall remove all excess material,
debris, and equipment occasioned by the work.

END OF SECTION 32 13 14

/1
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SECTION 32 16 13 – CONCRETE CURBS AND GUTTERS
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

This Section includes the furnishing and installation of concrete curbs and gutters.
REFERENCES

A.

1.3

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
ASTM Publications:
a.
A820 - Steel Fibers for Fiber Reinforced Concrete.
b.
C33 - Specification for Concrete Aggregates.
c.
C39 - Test Method for Compressive Strength of Cylindrical Concrete Specimens.
d.
C94 - Specification for Ready-Mixed Concrete.
e.
C136 - Sieve Analysis of Fine and Coarse Aggregates.
f.
C150 - Specification for Portland Cement.
g.
C260 - Specification for Air-Entraining Admixtures for Concrete.
h.
C309 - Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
i.
C330 - Specification for Lightweight Aggregates for Structural Concrete.
j.
C494 - Specification for Chemical Admixtures for Concrete.
k.
C618 - Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in
Portland Cement Concrete.
2.
ACI – American Concrete Institute:
a.
117 - Standard Tolerances for Concrete Construction and Materials.
b.
211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass
Concrete.
c.
302.1R - Guide for Concrete Floor and Slab Construction.
d.
303R - Guide to Cast-In-Place Architectural Concrete Practice.
e.
304R - Guide for Measuring, Mixing, Transporting and Placing Concrete.
f.
305R - Hot Weather Concreting.
g.
306R - Cold Weather Concreting.
h.
309R - Guide for Consolidation of Concrete.
SUBMITTALS

A.

Provide mix design for concrete to be supplied.

PART 2 - PRODUCTS
2.1

/1

MATERIALS
A.

Cement:
1.
Portland cement, ASTM C150, Type I.
2.
Do not use different types of cement, different manufacturers of cement, or different degrees of
fineness.

B.

Fly Ash: ASTM C618, Class F.

C.

Aggregates:
1.
Grade aggregates according to procedures of ASTM C136, Class M, Exposure 4.
2.
Coarse Aggregates: ASTM C33-5S, Number 57 (1-inch), crushed limestone.
3.
Fine Aggregate: ASTM C33.

D.

Water: Clean, fresh and potable.
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E.

Admixtures:
1.
General:
a.
No admixture shall contain more than 0.1% water soluble chloride ions by mass of cementitious
material.
b.
No admixture shall contain calcium chloride.
2.
Air-Entraining:
a.
Comply with ASTM C260.
b.
Daravair series or Darex series, by W.R. Grace & Company; Micro Air, by BASF Admixtures,
Inc.; or equal.

F.

Curing Agents:
1.
Curing agents shall comply with ASTM C309, Type 2 white.
2.
Provide approved products by Symons Corporation, W.R. Meadows, L & M Chemical, Master Builders
or Dayton-Superior:
a.
1100 Clear by W.R. Meadows.
b.
Day-Chem Rez Cure (J-11-W) by Dayton Superior.
c.
Resi-Chem Clear Cure by Symons.
d.
Confilm by Master Builders.
e.
L & M Cure by L & M Chemical.

G.

Concrete Reinforcement:
1.
Deformed reinforcing bars.
2.
ASTM A615, Fy = 60,000 psi.
3.
Required only when indicated on the Drawings.

2.2

CONCRETE MIX DESIGN
A.

Design mix to project normal-weight concrete consisting of Portland cement aggregate, air-entrained add
mixture and water producing the following properties:
1.
Compressive Strength: 3,500 psi (min) at 28 days.
2.
Air Content: 6.5% ±1.5%.
3.
Slump: 0 to 3 inches unless mid-range water reducer is used then slump may 6 inches.
4.
Air content may be reduced to 4.5% if curb and gutter is being installed with slip-form machine.
5.
Water Cement Ratio: 0.5 maximum.

B.

Sand Cushions and Sand Fill: 4-inches of compacted granular material.

2.3

FORMWORK
A.

2.4

Provide necessary formwork to provide concrete dimensions indicated on the Drawings ±1/2 inch.
1.
Forms to be straight and true, minimum 1 5/8-inch thick wood, full depth of concrete or steel forms.
2.
All curved radius pours to be smooth deflectable steel.
EXPANSION JOINTS

A.

/1

Concrete Curbs and Gutters

Joint fiber shall be preformed, composed of either blended, bonded flexible and waterproof fiber meeting the
requirements of AASHTO M213 or polyvinyl chloride with fabric strand or ASTM D1751 fiber joint filler.
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PART 3 - EXECUTION
3.1

GRADING
A.

3.2

/1

Provide smooth base of granular material compacted to 95% of its maximum density in accordance with
ASTM D1557.
INSTALLATION

A.

Weather and Temperature Limitations:
1.
Do not place concrete when the temperature of the air is at or expected to drop below 40 degrees F
for at least 7 days after placing.
2.
Do not place concrete if portions of the base, subbase, or subgrade layer are frozen, or if the grade
exhibits poor stability from excessive moisture levels.
3.
Do not place concrete when the temperature of the air is above or expected to exceed 85 degrees F
for at least 7 days after placing.

B.

Cold Weather Concrete Operations:
1.
Comply with the recommendations of ACI 306R.
2.
Recommended Protective Measures:
a.
Heating materials.
b.
Providing insulating blankets and windbreaks.
c.
Heated enclosures.
3.
Advise Engineer of planned protective measures.
4.
Straw or similar materials shall not be allowed.
5.
Do not use frozen materials or materials containing ice or snow.
6.
Do not place concrete on frozen subgrade.

C.

Hot Weather Concrete Operations:
1.
Comply with the recommendations of ACI 305R.
2.
Recommended Protective Measures:
a.
Cooling materials.
b.
Concrete placement during cooler hours of the day.
c.
Providing shading and windbreaks.
3.
Advise Engineer of planned protective measures.

D.

Preparation of Base:
1.
Excavate to the required depth and to a width that will permit forming.
2.
Remove unsuitable material below the required depth and replace with sound earth.
3.
Shape and compact the base to conform to the section indicated on the Drawings.

E.

Forms:
1.
Use fixed forms.
2.
Apply form releasing agent to prevent concrete from bonding to forms.
3.
Provide straight, full depth forms free of warp and strong enough to resist springing during concrete
placement.
4.
Firmly stake fixed forms to prohibit movement.

F.

Reinforcing:
1.
Place reinforcement in accordance with CRSI placing reinforcement bars and Manual of Standard
Practice.
2.
Tolerances indicated in ACI 117.
3.
3-inch minimum cover.

G.

Placing and Finishing Concrete:
1.
Place all concrete in accordance with ACI 304R and ACI 304.2R.
2.
Moisten base before placing concrete.
3.
Place concrete and consolidate, including along the faces of the forms, before finishing.
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4.
5.
6.
7.

Section 32 16 13

Place and finish in a continuous operation.
When replacing gutters along with concrete walk ramps, construct the gutter to the same dimensions
and profile and use the same reinforcement pattern as the existing gutter.
Float the surface just enough to produce a smooth surface free from irregularities.
Round edges and joints with an approved finishing tool.

H.

Joints:
1.
General:
Comply with ACI 318-6.3, 6.4, and ACI 301, Section 6. Construct expansion,
weakened-plane (contraction), and construction joints true-to-line with face perpendicular to the
centerline, unless otherwise indicated on the Drawings.
2.
Weakened-Plane (Contraction) Joints: Provide weakened-plane (contraction) joints, sectioning
concrete into areas as indicated on the Drawings. Contraction joints for curbs shall be 1-1/2 inch deep
provided at 10 foot intervals unless indicated otherwise on the Drawings.
3.
Construction Joints: Place construction joints at end of placements and at locations where placement
operations are stopped for a period of more than 1/2 hour, except where such placements terminate at
expansion joints.
4.
Install expansion joints at the end point of curves of all radius curbs.

I.

Backfilling:
1.
After the concrete has gained sufficient strength, remove fixed forms and backfill with sound earth.
2.
Compact and level the backfill 1-inch below the surface of the concrete.

3.3

CONCRETE FINISHING
A.

After striking-off and consolidating concrete, smooth surface by screening and floating. Use hand method
only where mechanical floating is not possible. Adjust floating to compact surface and produce uniform
texture.

B.

After floating, test surface for trueness with a 10 foot straightedge. Distribute concrete as required to
remove surface irregularities, and refloat repaired areas to provide a continuous smooth finish.

C.

After completion of floating and troweling when excess moisture or surface sheen has disappeared,
complete surface finishing to create a non-slip finish by scoring the surface with a fine-hair broom,
perpendicular to the line of traffic. Repeat operation if required to provide a fine line texture acceptable to
the Engineer. Finish edges with 1/2-inch radius.

D.

Do not remove forms for 24-hours after concrete has been placed. After form removal, clean ends of joints
and point-up any minor honeycombed areas. Remove and replace areas or sections with major defects, as
directed by the Engineer.

3.4

CURING
A.

3.5

/1

Concrete Curbs and Gutters

General: After texturing operations have been completed and after the free water has left the surface, coat
the concrete with 1 coat of a uniform layer of membrane curing compound.
PROTECTION

A.

Protect from damage until acceptance of the Work.

B.

Protect the concrete from freezing until the concrete has attained a compressive strength of at least
1000 psi.

C.

Maintain as clean as practical by removing surface stains and spillage of materials as they occur.
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Concrete Curbs and Gutters
Section 32 16 13

FIELD QUALITY CONTROL
A.

3.7

The following list of deficiencies shall be considered defective work and shall be replaced by the Contractor
at no cost to the Owner:
1.
Cracks of any length that are 1/8-inch wide or wider.
2.
A hole that is 1/2-inch or greater in depth and 2 inches or greater in diameter.
3.
Residual splatter that is 1/2-inch or higher than adjacent concrete.
4.
Elevation difference of 1/4-inch in 10 feet caused by settling or improper forming.
5.
Footprints, bike tire tracks, animal tracks, or the like, created while concrete was not cured.
CLEANING

A.

Maintain work area free of waste, material and debris.

END OF SECTION 32 16 13

/1
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SECTION 32 92 00 – TURF AND GRASSES

PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

SUMMARY
A.

1.3

This Section includes the furnishing and installation of the major items listed below:
1.
Seed.
2.
Fertilizer.
3.
Mulch.
4.
Sod.
5.
Dune grass.
REFERENCES

A.

1.4

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
MDOT:
a.
2003 Standard Specifications for Construction.
b.
Standard Plans.
DEFINITIONS

A.

Follow-up Maintenance: Maintenance required when seeding, sodding, or other vegetative practices do not
achieve the desired degree of stabilization.

B.

Periodic Maintenance: Maintenance performed after the vegetation has been established.

1.5

LOCATION
A.

Sodded Areas: As indicated on the Drawings.

B.

Seeded Areas: All disturbed areas within the project limits not covered by other surface improvements or
features.

C.

Mulch Blankets: As indicated on the Drawings.

1.6

SUBMITTALS
A.

Product Data: For mulch blanket.

B.

Samples: For netting and mulch blanket.

C.

Quality Assurance/Control Submittals:
fertilizer mixture required.

1.7

For certificates.

Supplier's certified analysis for each seed and

QUALITY ASSURANCE
A.

/1

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification sections, apply to this Section.

Fabrication and Installation Personnel Qualifications:
1.
Trained and experienced in the fabrication and installation of the materials and equipment.
2.
Knowledgeable of the design and the reviewed Submittals.
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Turf and Grasses
Section 32 92 00

DELIVERY, STORAGE AND HANDLING
A.

Deliver materials in original, unbroken, brand marked containers or wrapping as applicable.

B.

Handle and store materials in a manner which will prevent deterioration, damage, contamination with foreign
matter, and damage by weather or elements, and according to Manufacturer's directions.

C.

Reject damaged, deteriorated or contaminated material and immediately remove from the Site. Replace
rejected materials with new materials at no additional cost to Owner.

PART 2 - PRODUCTS
2.1

MATERIALS
A.

Topsoil: In accordance with Division 31 Section “Grading.”

B.

Fertilizer:
1.
Comply with MDOT 917.10, Class A except as herein specified.
2.
Liquid Fertilizer for Hydroseed: 16-32-4 containing no chlorine.

C.

Seed:
1.
Mixture composed of certified seed of the following purity, germination, and proportions by Weight:
a.
Lawns: MDOT THM.
2.
Furnish seed in durable bags, each marked by the supplier of the blended mix with a tag giving name,
lot number, net weight of contents, purity, and germination.

D.

Mulch:
1.
Small Grain:
a.
Straw.
b.
Hay.
2.
Anchoring Material for Small Grain Mulch:
a.
Netting:
1)
Biodegradable.
2)
Openings not to exceed 1-1/2 inches x 2 inches.
3)
Minimum Roll Width: 35 inches.
4)
Anchoring Staples or Pins: Wood pegs at least 6 inches long.
3.
Hydromulch:
a.
Slurry: Minimum 60% wood fiber mulch with remaining being recycled cellulose fibers.
b.
Tackifier:
1)
Manufacturers: Finn Fiber Plus; Finn Fiber Gum; or equal.
2)
Synthetic fiber or gum.
4.
Mulch Blankets:
a.
Biodegradable:
1)
Straw: North American Green S-75 or equal.
2)
Coconut: North American Green C-125; or equal.
b.
.
c.
Anchoring Staples or Pins:
1)
Hardwood stakes at least 6 inches long.
2)
North American Green Bio-Stake blanket pins at least 6 inches long.

E.

Sod: Comply with MDOT Section 917.13

F.

Dune Grass:
1.
The plants (Ammophila) shall be mature specimens native to this region of Michigan with good root
structure.
2.
Each plant or culm (a single stem with roots attached) shall have one live rhizome minimum.
3.
Culms with seed heads shall not be used.

PART 3 - EXECUTION
/1
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Section 32 92 00

TOPSOIL
A.

3.2

In accordance with Division 31 Section “Grading.”
SEEDBED PREPARATION

A.

General:
1.
After the areas to be seeded have been brought to the required grade and properly trimmed, bring soil
to a friable condition by disking, harrowing, or otherwise loosening and mixing to a depth of 3 inches to
4 inches. Thoroughly break all lumps and clods.
2.
If the prepared seedbed is not fertilized, satisfactorily seeded, and mulched before the friable condition
is lost through compaction or crusting, repeat the seedbed preparation prior to seeding or reseeding.

B.

Raking: Rake prepared seedbed before seeding.

3.3

FERTILIZING
A.

3.4

/1

Turf and Grasses

Dry Fertilizer:
1.
Broadcast on surface as first step in seeding process.
2.
Apply with seeding if drilled.
3.
Work fertilizer into the soil to a depth of 1-inch to 2 inches.
4.
Apply uniformly.
5.
Application Rate: Equivalent to 500 pounds per acre of 12-12-12.
SEEDING

A.

Scheduling:
1.
Within 30 days from the time the area was first disturbed.
2.
Channel Banks: Within 24 hours from the time the area was first disturbed.
3.
Seasonal Limitations:
a.
April 20 through November 1
b.
Dormant seeding after November 1.

B.

Sowing:
1.
Sow the seed following or in conjunction with the fertilizer and while the seed bed is in a friable
condition.
2.
Do not sow seeds through mulch.
3.
Application Rate:
a.
Lawn Areas: Sow seed at a minimum rate of 5 pounds per 1,000 square feet.
b.
Other Areas: Sow seed at a minimum rate of 35 lbs per acre.

C.

Finishing: Float and lightly compact areas sown by hydro-seeder or the broadcast method to incorporate the
seed into the uppermost 1/2-inch of the soil.

D.

Method:
1.
Broadcast: Do not seed when wind velocity exceeds 5 miles per hour.
2.
Mechanical drills.
3.
Hydroseeder:
a.
Use only equipment specifically designed for hydraulic seeding application.
b.
Mix seed, fertilizer and pulverized mulch in water until uniformly blended into homogeneous
slurry.
c.
Continue mixing during application.

E.

Inspection: Areas which are sown by hydro-seeder or the broadcast method shall be visually inspected for
uniformity of application; areas in which visual inspection fails to reveal an average of 2 seeds per square
inch shall be resown at no additional cost to Owner.

F.

Seed on Slopes: Protect seeded slopes against erosion with netting, asphalt emulsion adhesive or other
methods acceptable to Engineer.
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Section 32 92 00

MULCHING
A.

Small Grain Mulch:
1.
Application:
a.
Immediately after seeding.
b.
Uniform distribution.
c.
Allow sunlight to penetrate mulch.
2.
Application Rate: Two tons per acre (2-1/2 bales per 1000 square feet).
3.
Anchoring:
a.
Mulch anchoring tool.
b.
Netting.
4.
Do not apply if rain is anticipated within 24 hours. Reapplication is required after rain damage at
Contractor’s expense.

B.

Mulch Blankets:
1.
Netting on top.
2.
Fibers in direct contact with soil.
3.
Staple in accordance with Manufacturer's guidelines for slope conditions.
4.
Direction of Installation:
a.
Direction of flow of water in intermittent and ephemeral drains.
b.
Perpendicular to sideslopes above normal water level in perennial drains.

3.6

SOD BED PREPARATION
A.

3.7

Make Area to be Sodded:
1.
Smooth and uniform.
2.
Parallel to the finished grade and cross sections indicated on the Drawings.
LAYING SOD

A.

General:
1.
Moisten sod and place on a moist earth bed.
2.
Lay sod within 24 hours after cutting and properly protect it until placed.
3.
Carefully place the sod by hand in rows at right angles to the slopes, commencing at the base of the
area to be sodded and working upward.
4.
Do not use pitch forks to handle sod. Dumping from vehicles will not be permitted.
5.
Extend bottom edge of sodded areas at least 2 inches into the ground or ditch bottom.
6.
Break transverse joints of sod strips and carefully lay sod to produce tight joints.
7.
When the sod may be displaced during sodding operations, work from ladders or treaded planks.
8.
Firmly compact the sod by tamping immediately after it is placed.
9.
After tamping, the sod shall present a smooth, even surface free from bumps and depressions.

B.

Sod on Slopes:
1.
On slopes steeper than 1 vertical to 3 horizontal, peg the sod with wooden pegs.
2.
Space pegs not over 2 feet apart in any direction.
3.
Drive pegs flush with the surface of the sod.

C.

Frozen Materials:
1.
Do not place frozen sod.
2.
Do not place sod on frozen soil.

D.

Watering: After placing sod, water with an initial application of 15 gallons per 100 square feet.

3.8

DUNE GRASS
A.

/1

Turf and Grasses

General:
1.
Keep roots moist and protected from drying until time of planting.
2.
Dune grass growing along the project under construction, outside of grading limits, shall not be
disturbed.
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B.

Planting:
1.
Plant 10-inch to 12-inch on centers for complete coverage of areas.
2.
Place 2 to 3 culms into each hole, and plant 6 inches to 10 inches deep.
3.
Foot-tamp moist soil firmly around plant.
4.
Take care that dry surface sand does not enter hole.

C.

Limitations:
1.
Plant on slopes not steeper than 2:1.
2.
Plant after September 1 and before the ground is frozen.

D.

Protection:
1.
Begin maintenance of beach grass immediately after each area is planted and continue for 30 days.
2.
Maintenance shall consist of replacing plants which have expired except for defects resulting from
neglect by Owner, abuse, or damage by others or unusual phenomena or incidents which are beyond
Contractor's control.

3.9

MAINTENANCE
A.

General:
1.
Contractor: Responsible for follow-up maintenance.
2.
Owner, Contractor is responsible for periodic maintenance after completion of areas of seeding or
sodding.

B.

Follow-up Maintenance:
1.
Inspect materials planted in the spring during the summer or early fall, and take corrective action
during the fall planting season.
2.
Inspect materials planted in the fall during the spring and take corrective action during this spring
planting season.
3.
Reseed, sod, plant, fertilize, mulch, topsoil, grade and roll as necessary to achieve a uniform lawn free
from eroded or bare areas.
4.
Water sodded and seeded areas as required to maintain the viability of the Product.

C.

Periodic Maintenance:
1.
Mow grass at 3-inch to 3-1/2-inch height and subsequent mowings as required to maintain 1-1/2-inch
to 2-inch height.
2.
Spot seed areas damaged by traffic or other means.

END OF SECTION 32 92 00

/1
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SECTION 33 01 30.71 – REPAIR OF EXISTING SEWERS

PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

This Section includes the repair of structural defects in existing sewers.
REFERENCES

A.

1.3

Except as herein specified or as indicated on Drawings, the work of this Section shall comply with the
following:
1.
ANSI/AWWA:
a.
A21.4/C104 - Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water.
b.
A21.10/C110 - Ductile Iron and Gray Iron Fittings, 3-in. through 48-in. (76 mm through 1219
mm), for Water.
c.
A21.11/C111 - Rubber Gaskets for Ductile Iron Pressure Pipe and Fittings.
d.
A21.50/C150 - Thickness Design of Ductile Iron Pipe.
e.
A21.51/C151 - Ductile Iron Pipe, Centrifugally Cast, for Water.
2.
ASTM:
a.
A746 - Specification for Ductile Iron Gravity Sewer Pipe.
b.
C923 - Standard Specification for Resilient Connectors between Reinforced Concrete Manhole
Structures, Pipes and Laterals.
c.
D2680 - Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly (Vinyl Chloride) (PVC)
Composite Sewer Piping.
d.
D3034 - Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
e.
D3212 - Specification for Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric
Seals.
SUBMITTALS

A.

Repair Method and Procedures: Equipment and Method: Approval required.

B.

Manufacturer’s Literature: For materials to be used on this project.

C.

Leakage Testing Procedure: Equipment and Method: Approval required.

D.

Televising prior to and post repair.

1.4

QUALITY ASSURANCE
A.

General: Acceptability of materials and performance shall be determined by Coldwater BPU.

B.

Materials: Pipe, fittings, couplings, adapters and other system materials - certifications by Manufacturer.

C.

Performance:
1.
Visual inspection prior to backfill.
2.
Mainline Pipe: Pressure test for leakage when no service leads are present.

PRODUCTS
1.5

PIPE MATERIALS
A.

/2

General:
1.
The class of pipe for each material shall be as specified below.
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B.

PSM Polyvinyl Chloride (PVC) Sewer Pipe:
1.
ASTM D3034 (SDR 26).
2.
Joints: ASTM D3212 push-on type joints.
3.
Testing Standard: ASTM D3034.

C.

Ductile Iron and Cast Iron Pipe:
1.
Diameter:
a.
4-Inch and 6-Inch Leads: Replace with PVC sewer pipe, specified above.
b.
8 Inches and Larger: Ductile iron pipe, ANSI/AWWA A21.50/C150 and A21.51/C151 with
cement mortar lining.
2.
Wall Thickness: Class 52, except as indicated otherwise.
3.
Cement Mortar Lining: ANSI/AWWA A21.4/C104.
4.
Joints: ANSI/AWWA A21.11/C111 push-on type joints.
5.
Testing Standards: ANSI/AWWA A21.50/C150, A21.51/C151, and ASTM A746.

D.

PVC Composite (Truss):
1.
Pipe and Fittings: ASTM D2680.
2.
Joints: ASTM D2680, mechanical seal.

E.

Vitrified Clay:
1.
Diameter:
a.
4-inch to 6-inch Vitrified Clay Pipe, Repair with PVC Sewer Pipe, specified above.
b.
8-inch to 15-inch Vitrified Clay Pipe, Repair with PVC Composite (Truss Pipe), specified above.

1.6

FITTINGS
A.

General:
1.
Fittings shall be of the same material, have the same joints and conform to the specifications for the
type of pipe being used.
2.
Transitions from one material to another and from existing sewer pipe to replacement pipe shall be
made only with approved adapters or couplings, and approved replacement pipe:

B.

Plastic Pipe (PVC): Wye and tee branches shall be integrally molded to the main line portion of the unit.

C.

Ductile Iron Pipe: In accordance with ANSI/AWWA A21.10/C110.

D.

Adapters and Couplings:
1.
Repair Couplings: Fernco; or equal with stainless steel bands.
2.
Donut Adapters: Fernco; or equal.
3.
Concrete Manhole Adapters: Fernco; or equal.
4.
Ductile Iron and Cast Iron: Restrained Ductile Iron Sleeve.

1.7

MANHOLES
A.

Pipe to Manhole Connector:
1.
ASTM C923.

PART 2 - EXECUTION
2.1

/2

GENERAL
A.

Work shall be scheduled to minimize the interruption of service to homeowners upstream of the repair.
Sewer service shall not be interrupted overnight.

B.

Provide by-pass pumping as required.
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OPEN CUT REPAIRS
A.

Excavation:
1.
Remove damaged pipe and inspect adjacent pipe for defects.
2.
Remove adjacent pipe if damaged.

B.

Installation:
1.
Standard Detail
2.
Remove bell-end of existing pipe and/or replacement pipe:
a.
Pipe cutter.
b.
Saw cut.
3.
Place repair coupling over both ends of the replacement pipe.
4.
Set replacement pipe on prepared bedding and connect pipes in accordance with Manufacturer's
instructions.

C.

Wyes and Tees:
1.
Install according to paragraph B above.
2.
Remove first section of service lead and inspect adjacent section for damage. If damaged, report to
Coldwater BPU and do not proceed until authorized by Coldwater BPU.
3.
Service Lead Undamaged:
a.
Remove bell-end of replacement lead with pipe cutter or saw cut.
b.
Place repair coupling on replacement lead.
c.
Make joint at wye or tee and connect replacement lead to existing lead with repair coupling in
accordance with Manufacturer's instructions.

D.

Manhole Connections:
1.
Standard Detail.
2.
Remove Existing Pipe:
a.
Remove the pipe connecting to the manhole.
b.
Core drill a circular hole in the structure.
c.
Remove concrete to form a clean edge.
3.
Installation:
a.
Place rubber manhole adapter in the core hole.
b.
Set pipe on prepared bedding centered in the manhole adapter.
c.
Fill void around pipe with properly prepared grout.
d.
Connect replacement section to existing pipe with repair coupling in accordance with
Manufacturer's instructions.

2.3

CLEANING
A.

2.4

All sewer sections in which repairs are made to the mainline sewer shall be cleaned prior to final
acceptance.
TESTING AND INSPECTION

A.

Observation: By Coldwater BPU.

B.

Notification:
1.
Construction Inspection: Provide three working days prior to beginning work.
2.
Testing: Contractor arrange with City following cleaning and pretesting.

C.

Equipment and Manpower: Contractor is to provide everything required for testing.

END OF SECTION 33 01 30.71
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SECTION 33 10 00 – WATER UTILITIES

PART 1 - GENERAL
1.1

SUMMARY
A.

This Section includes the furnishing and installation of a water distribution system.
1.

1.2

REFERENCES
A.

1.3

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
ASTM Standard Specifications:
a.
A48 - Grey Iron Castings.
b.
A126 - Grey Iron Castings for Valves, Flanges, and Pipe Fittings.
c.
A167 - Standardized Specification for Stainless and Heat-Resistant Chromium-Nickel Steel
Plate, Sheet, and Strip.
d.
A240 - Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, Sheet and Strip
for Pressure Vessels.
e.
B62 - Composition Bronze or Ounce Metal Castings.
f.
B88 - Seamless Copper Tube.
g.
C478 - Precast Concrete Manhole Sections.
h.
C923 -Standard Specification for Resilient Connectors Between Reinforced Concrete manhole
Structures, Pipes, and Laterals.
i.
D429 - Rubber Property-Adhesion to Rigid Substrates.
j.
D449 - Asphalt Used in Dampproofing and Waterproofing.
2.
ANSI/AWWA:
a.
C104/A21.4 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water.
b.
C105/A21.5 - Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids.
c.
C110/A21.10 - Ductile-Iron and Gray-Iron Fittings, 3-inch through 48-inch, for Water and Other
Liquids.
d.
C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings.
e.
C150/A21.50 - Thickness Design of Ductile-Iron Pipe.
f.
C151/A21.51 - Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds for
Water or Other Liquids.
g.
C153/A21.53 - Ductile-Iron Compact Fittings, 3-inch through 24-inch (76 mm through 610 mm),
and 54-inch through 64-inch (1,400 mm through 1,600 mm) for Water Service.
3.
AWWA Standards/Manuals:
a.
C502 - Dry-Barrel Fire Hydrants.
b.
C550 - Standard for Protective Epoxy Interior Coating for Valves and Hydrants.
c.
C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances.
d.
C651 - Disinfecting Water Mains.
e.
C800 - Underground Service Line Valves and Fittings.
4.
DIPRA - Ductile Iron Pipe Research Association.
5.
MDOT:
a.
Standard Specifications for Construction.
b.
Standard Plans.
6.
NSF Standards:
a.
60 - Drinking Water Treatment Chemicals.
b.
61 - Drinking Water System Components.
DEFINITIONS

A.

/3

Related Section includes Division 2 Section “Excavation and Fill for Utilities.”

Abbreviations:
1.
DI – Ductile iron.
2.
CBPU – Coldwater Board of Public Utilities.
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SUBMITTALS
A.

Product Data:
1.
Pipe.
2.
Gaskets.
3.
Hydrants.
4.
Valves.
5.
Thrust control materials.
6.
Corporation stops.
7.
Curb box.
8.
Curb stop.
9.
Copper to lead service connection.

B.

Tapping Materials and Methods: Required Information:
1.
Dimensions.
2.
Details of construction and installation.
3.
Name of Manufacturer.
4.
Model.

C.

Procedures: For flushing, pressure testing and chlorinating.
1.
Required Information:
a.
Equipment.
b.
Methods.

D.

Submit Manufacturer's sworn and notarized statements that the materials furnished comply with this
Specification.

1.5

QUALITY ASSURANCE
A.

Installation Personnel Qualifications:
1.
Trained and experienced in the installation of the materials.
2.
Knowledgeable of the design and the reviewed Shop Drawings.

B.

Water Distribution System: Pressure and leak tests.

C.

Water Quality: Bacteriological tests.

1.6

PROJECT CONDITIONS
A.

Scheduling of Water Shutoffs:
1.
Approval required.
2.
Not to exceed 4 hours.
3.
Standby service may be required by the Coldwater Board of Public Utilities.
4.
Required Notice:
a.
Fire Department: 48 hours.
b.
Affected Customers: 48 hours.
5.
Operation of Existing Valves: By CBPU employees only.

B.

Contamination of Existing Lines:
1.
Prevent.
2.
Be responsible for all costs of chlorinating and flushing contaminated lines.

PART 2 - PRODUCTS
2.1

PIPE AND FITTING MATERIALS
A.

/3

Ductile Iron Pipe:
1.
ANSI/AWWA C150/A21.50 and C151/A21.51.
2.
Class: 52.
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4.

5.
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Cement Mortar Lining:
a.
ANSI/AWWA C104/A21.4.
b.
Standard thickness.
Joints:
a.
ANSI/AWWA C111/A21.11.
b.
Push-on.
c.
Restrained:
1)
6-Inch Through 24-Inch:
a)
U.S. Pipe: TR Flex Restrained Joint; Field Lok gasket.
b)
American: Flex-Ring Restrained Joint; Fast Grip gasket.
c)
Clow: Super-Lock Restrained Joint.
d)
Griffin Pipe: Snap-lok restrained joint.
e)
Mechanical joint restraint with Megalugs by Ebaa Iron Sales; or equal.
2)
Thrust Blocks:
a)
Only where indicated on the Drawings.
b)
In addition to restrained joints.
d.
Lubricant: Provide in accordance with Manufacturer’s recommendation.
Polyethylene Encasement: ANSI/AWWA C-105/A21.5.

B.

Fittings:
1.
All fittings shall be restrained to pipe.
2.
Ductile Iron Fittings:
a.
6-Inch Through 24-Inch:
1)
ANSI/AWWA C153/A21.53, compact fittings.
2)
Mechanical joints.
3)
350 psi pressure rating.
4)
Lining:
a)
Standard thickness, cement mortar lining in accordance with AWWA C104.
b)
Fusion bonded epoxy in accordance with AWWA C550, nominal 6-8 Mils.
b.
Joint Restraint for Ductile Iron Fittings to Ductile Iron Pipe:
1)
6-Inch Through 24-Inch Pipe:
a)
Mechanical joints with Megalugs by Ebaa Iron Sales; or Engineer approved equal.
b)
Push-on joint with stainless steel gripper gasket.
c)
Restrained joints, as indicated on Drawings, to match restrained joint pipe.
c.
Electrical Continuity:
1)
Wedges:
a)
Serrated silicon bronze.
b)
Two per joint.
d.
Polyethylene Encasement: ANSI/AWWA C-105/A21.5.

C.

Gaskets:
1.
ANSI/AWWA C111/A21.11.
2.
Styrene Butadiene (SBR).

2.2

MANUFACTURED UNITS
A.

/3

Water Utilities

Valves:
1. Manufacturer: EJIW, Clow, US Pipe; or Engineer approved equal.
2. Resilient-Seated Gate Valve: AWWA C515:
a. Nonrising stem.
b. Wrench nut, 2-inch square.
c.
Open left (counter clockwise).
d. Mechanical joint ends.
e. Stem Seal: Buna-N double O-rings.
f.
Body and Bonnet: Ductile iron.
g. Wedge: ASTM D429 rubber coated cast or ductile iron.
h. Coating: AWWA C550 fusion-bonded epoxy.
i.
Pressure Rating: 200 psi.
j.
Stem: Manganese bronze.
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B.

Valve Boxes:
a.
Manufacturers and Models: East Jordan Iron Works 6850 with No. 4 base.
b.
5-1/4-inch shaft.
c.
Three section cast iron.
d.
Cast iron lid marked "WATER".
e.
Adjustable:
1)
By means of threaded top and center sections.
2)
Height: 51 inches to 72 inches.

C.

Hydrants:
1.
Manufacturers and Models: East Jordan Iron Works, 5-BR-250. No substitutions.
2.
AWWA C502.
3.
Bury Length: 6.0 feet.
4.
Outlet Nozzles:
a.
Pumper:
1)
Number: 2.
2)
Diameter: 4-1/2 inches.
3)
Threads: NFPA.
4)
Brass.
5)
Fastened by mechanical means.
b.
Caps:
1)
Cast iron.
2)
Chained to hydrant barrel.
3)
Operating nut.
5.
Main Valve:
a.
5-1/4 inches in diameter.
b.
Main Valve: Rubber.
c.
Valve Plates: Bronze.
d.
Valve Seat: Brass or bronze.
e.
Valve Facing: Rubber or leather.
6.
Inlet connection:
a.
Side.
b.
Diameter: 6 inches.
c.
Mechanical joint.
7.
Operating stem and mechanism:
a.
Open left (counter clockwise).
b.
Stem: Steel.
c.
Operating Nut: 1.5-inch pentagon brass or bronze.
d.
Stem Coupling: Breakable steel with stainless steel cotter pins.
e.
Weathershield: Cast iron.
f.
Protect opening between wrench nut and bonnet with an O-ring.
8.
Drain Outlet: Tapped with bronze plug.
9.
O-ring Seals: Buna-N.
10. Bolt, Studs and Nuts: Corrosion-resistant.
11. Color: Red.
12. Traffic flange.

2.3

WATER SERVICE MATERIALS
A.

/3

Water Utilities

General:
1.
General: AWWA C800.
2.
Service Clamps:
a.
Bronze, double strap, iron pipe thread, o-ring seal cemented in place.
b.
Manufacturer: Mueller; Rockwell; or equal.
3.
Corporation Stops:
a.
Bronze, iron pipe thread by compression copper.
b.
Manufacturers: Ford FB-100; or Engineer approved equal.
4.
Curb Stops:
a.
Manufacturers: Ford.
1)
3/4-inch – B44 - 333M
2)
1-inch – B44 - 444M
33 10 00 – 4
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3)
1.5-inch – B44 - 666M
4)
2-inch – B44 - 777M
Curb Boxes: Manufacturers: A.Y. McDonald 5615.

Service Lines: Copper: B 88, Type K, soft-temper.

PART 3 - EXECUTION
3.1

EARTHWORK
A.

3.2

LINE AND GRADE
A.

Lay pipe to the grades and elevations indicated on the Drawings.

B.

Where No Grades are Indicated:
1.
Lay pipe with a minimum of 5-1/2 feet of cover below finish grade.
2.
Lay pipe at constant uphill and downhill grades to and from air release valves.
3.
Avoid high points except at air release valves.

3.3

/3

In accordance with Division 31 Section “Excavation and Fill for Utilities.”

INSTALLATION
A.

General:
1.
Except as herein provided or indicated on the Drawings, install in accordance with:
a.
DI: AWWA C600.
2.
Protect all materials before, during and after installation.
3.
Install pipe, fittings and appurtenances in accordance with Manufacturer's recommendations except as
indicated herein or on the Drawings.
4.
Prevent entrance of foreign materials.
5.
Restrain pipe, fittings, valves and couplings as required.

B.

Placement of Pipe:
1.
Bearing: Support entire length of pipe barrel evenly with extra excavation at joints.
2.
Bell and Spigot: Clean and lubricate immediately prior to assembly.
3.
Jointing:
a.
Mechanical: Tighten evenly to 75 to 90-foot-pounds of torque.
b.
Restrained: Manufacturer's recommended method.
4.
Cutting Pipe:
a.
Power saw.
b.
Ductile Iron: Taper cut end by grinding or filing back at least 1/8-inch on a 30 degree bevel.

C.

Setting Valves and Valve Boxes:
1.
Set plumb on 4 inches of compacted MDOT 902 Granular Material Class II, MDOT 902 Open Graded
Aggregate 34R, or pea stone.
2.
Valve Boxes:
a.
Shall not transmit shock to valve.
b.
Plumb over operating nut.
c.
Set cover to finished grade.
d.
Witness.
3.
Pressure Tap Sleeve and Valve:
a.
Set at the direction of tapping Subcontractor.
b.
Set and remove tapping machine.

D.

Hydrants: Place “Out of Service” placards on pumper nozzle of all hydrants immediately after installation.
Remove after waterline is placed in service.
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E.

3.4

Section 33 10 00

Thrust Control:
1.
Provide at all fittings.
2.
Installation in Accordance With:
a.
Shop Drawings reviewed by Engineer.
b.
Manufacturer's instructions.
3.
Restrain all pipe joints within given distance from each fitting (both directions):
a. Where all of the following conditions are met, restrain all pipe joints within given distance from
each fitting (both directions) per Table 1.

Pipe
Diameter
6-inch
8-inch
10-inch
12-inch
16-inch
F.

Water Utilities

22-1/2 Degree
Bends and Less
10-foot
15-foot
20-foot
25-foot
30-foot

Table 1
Length of Restrained Pipe Required
45 Degree
90 Degrees
Bends
Bends, Plugs
15-foot
30-foot
20-foot
40-foot
20-foot
50-foot
25-foot
60-foot
35-foot
75-foot

Tee
Run
10-foot
10-foot
10-foot
10-foot
50-foot

Tee
Branch
50-foot
65-foot
80-foot
95-foot
100-foot

Service Leads:
1.
Taps at 45 degrees above center.
2.
Use double strap saddle for all taps on DIP pipe and for services on DIP over 1-1/2-inch.
3.
Direct tap ductile iron pipe for 1/2-inch through 1-1/2-inch services only.
4.
Alignment and Grade:
a.
At right angles with street line.
b.
Minimum depth: 5.5 feet of cover.
TESTING AND DISINFECTION

A.

Observation: By Engineer.

B.

Notification:
1.
Pressure Testing: Arrange with Engineer following successful pretesting.
2.
Bacteriological Testing: Arrange with Engineer following successful pressure test.

C.

Equipment and Manpower: Provide everything required for testing, disinfection and flushing.

D.

Water: Contractor shall be responsible for providing temporary connections from Municipal water system to
the water main, or for hauling water.

E.

Pressure and Leak Tests for DI:
1.
ANSI/AWWA C600, Section 4.
2.
Duration: 2 hours.
3.
Pressure:
a.
Maintain 150 pounds per square inch at the average elevation in water main segment being
tested.
b.
Do not exceed the pipe’s rated test pressure.
4.
Water:
a.
To be provided by Contractor.
b.
Contractor shall be responsible for providing temporary connections from Municipal water
system to force main, or for hauling water.
5.
Make-Up Water: From measurable source.
6.
Maximum Allowable Leakage:
0.5

L

=

SD P

148,000

/3
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Where:
L = Leakage in gallons per hour.
S = Length of pipe tested in feet; maximum value 2,000. When length of pipe tested exceeds
2,000 feet, the allowable leakage will be based on 2,000 feet.
D = Pipe diameter in inches.
P = Test Pressure: 150 psi.
plus 0.0078 gallons per hour per inch of diameter for each closed metal seated valve tested
against.
7.
8.
9.

Maximum Length of Pipe to be Tested: 2,000 feet, or nearest 2 valves if water on opposite side of
valve is not in service.
Perform test against tapped cap or plug with a standpipe and not against existing valve if water on
opposite side of valve is in service.
Repair leaks and repeat tests until acceptable results are achieved.

F.

Disinfection:
1.
In Accordance with AWWA C651:
a.
Sodium hypochlorite.
b.
Continuous-feed method.
c.
Calcium hypochlorite granules not required.
d.
Minimum residual 25 parts per million (ppm) initial concentration.
e.
Minimum residual 10 ppm after 24 hours.

G.

Flushing:
1.
In accordance with AWWA C651.
2.
Water: To be provided by Contractor. Contractor to coordinate and pay CBPU for temporary
connections and usage fees.
3.
Velocity: Minimum 2-1/2 feet per second.
4.
Duration:
a.
Initial: Until entire volume of water in pipeline has been replaced.
b.
Final: Until residual chlorine equals that of adjoining system.
5.
Dispose of chlorine residual in accordance with applicable state and local requirements.
6.
Disposal location to be inspected by Engineer. If there is any questions that the discharge will harm
the environment, apply a reducing agent to the water to neutralize the chlorine to a 1 ppm residual.

H.

Bacteriological Testing:
1.
In accordance with AWWA C651 and state regulatory agency requirements.
2.
Two consecutive bacteriologically safe samples must be taken at 24-hour intervals for each section of
pipe tested.
3.
Repeat disinfection if bacteriological test fails.
4.
Collect Samples from each branch of pipe, and at a maximum spacing of 1,000 feet.
5.
Engineer: Transport Samples to lab for testing.
6.
Cost of initial and repeat bacteriological lab tests are the responsibility of Contractor.

I.

Sequence:
1.
Pressure test.
2.
Flush.
3.
Chlorinate.
4.
Wait 24 hours.
5.
Flush.
6.
Bacteriological sample.
7.
Wait 24 hours.
8.
Bacteriological sample.
9.
Place in service.

END OF SECTION 33 10 00
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SECTION 33 30 00 – SANITARY SEWERAGE UTILITIES

PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

REFERENCES
A.

/1

This Section includes the furnishing and installation of a sanitary sewer system.

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
ASTM Standard Specifications:
a.
A48 - Gray Iron Castings.
b.
A167 - Stainless and Heat Resisting Chromium - Nickel Steel Plate, Sheet, and Strip.
c.
A536 - Ductile Iron Castings.
d.
A746 - Ductile Iron Gravity Sewer Pipe.
e.
C14 - Concrete Sewer, Storm Drain, and Culvert Pipe.
f.
C55 - Concrete Building Brick.
g.
C62 - Building Brick (Solid Masonry Units Made from Clay or Shale).
h.
C76 - Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe.
i.
C139 - Concrete Masonry Units for Construction of Catch Basins and Manholes.
j.
C270 - Mortar for Unit Masonry.
k.
C425 - Compression Joints for Vitrified Clay Pipe and Fittings.
l.
C443 - Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets.
m.
C478 - Precast Concrete Manhole Sections.
n.
C700 - Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated.
o.
C923 - Resilient Connectors Between Reinforced Concrete Manhole Structures and Pipes.
p.
D449 - Asphalt Used in Dampproofing and Waterproofing.
q.
D1527 - Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe, Schedules 40 and 80.
r.
D1784 -Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride)
(CPVC) Compounds.
s.
D1785 - Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120.
t.
D2239 - Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on Controlled Inside Diameter.
u.
D2241 - Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR-Series).
v.
D2282 - Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe (SDR-PR).
w.
D2680 - Acrylonitrile-Butadiene-Styrene (ABS) and Poly(Vinyl Chloride) (PVC) Composite
Sewer Pipe.
x.
D2751 - Acrylonitrile-Butadiene-Styrene (ABS) Sewer Pipe and Fittings.
y.
D3034 - Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
z.
D3035 - Polyethylene (PE) Plastic Pipe (SDR-PR) based on Controlled Outside Diameter.
aa. D3212 - Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric Seals.
bb. D3262 - Reinforced Plastic Mortar Sewer Pipe.
cc. D3840 - Reinforced Plastic Mortar Pipe Fittings for Non-Pressure Applications.
dd. D3965 - Rigid Acrylonitrile-Butadiene-Styrene (ABS) Compounds for Pipe and Fittings.
ee. D4396 - Rigid Poly(Vinyl Chloride) (PVC) and Related Plastic Compounds for Nonpressure
Piping Products.
ff.
F679 - Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings.
gg. F794 - Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based on Controlled
Inside Diameter.
hh. F949 - Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe with a Smooth Interior and Fittings.
2.
ASTM Standards:
a.
C12 - Practice for Installing Vitrified Clay Pipe Lines.
b.
C301 - Method for Testing Vitrified Clay Pipe.
c.
C497 - Method of Testing Concrete Pipe, Sections, or Tile.
d.
C822 - Definitions of Terms Relating to Concrete Pipe and Related Products.
e.
C828 - Practice for Low Pressure Air Test of Vitrified Clay Pipe Lines.
f.
C924 - Practice for Testing Concrete Sewer Lines by Low-Pressure Air Test Method.
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g.

3.

4.

1.3

C969 - Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast Concrete
Pipe Sewer Lines.
h.
C1103 - Practice for Joint Acceptance Testing of Installed Precast Pipe Sewer Lines.
i.
C1479 - Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, and Culvert
Pipe.
j.
D2321 - Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other
Gravity - Flow Applications.
k.
D3839 - Practice for Underground Installation of Flexible Reinforced Thermosetting Resin Pipe
and Reinforced Plastic Mortar Pipe.
l.
F402 - Practice for Safe Handling of Solvent Cements and Primers Used for Joining
Thermoplastic Pipe and Fittings.
m.
F1417 – Standard Test Method for Installation Acceptance of Plastic Gravity Sewer Lines Using
Low-Pressure Air.
ANSI/AWWA:
a.
A21.4 - Cement Mortar Lining for Ductile Iron Pipe and Fittings for Water.
b.
C111/A21.11 - Rubber Gasket Joints for Ductile Iron Pressure Pipe and Fittings.
NASSCO - National Association of Sewer Service Companies: Recommended Specification for
Sewer Collection System Rehabilitation.

SUBMITTALS
A.

Product Data:
1.
Pipe materials certification.
2.
Manholes certification.
3.
Mandrel details and certification.
4.
Manhole castings.
5.
Resilient connector.

B.

Certificates: Submit Manufacturers' sworn statements that the pipe materials furnished comply with this
Specification.

1.4

QUALITY ASSURANCE
A.

Installation Personnel Qualifications:
1.
Trained and experienced in the installation of the materials and equipment used on the Project.
2.
Knowledgeable of the design and the reviewed Shop Drawings.

PART 2 - PRODUCTS
2.1

PIPE MATERIALS
A.

/1

Sanitary Sewer Pipe:
1.
General:
a.
One type for entire work, unless noted otherwise on the Drawings.
b.
Except service leads or where a specific type is indicated on the Drawings.
2.
Types:
a.
PVC (Solid Wall) - Pipe Diameter of 15 Inches or Less:
1)
Pipe and Fittings: ASTM D3034 SDR 26
a)
PVC Compound Cell Classification: ASTM D1784, 12454-B or 12454-C.
2)
Joints: ASTM D3212, elastomeric gasket, push-on.
3)
Gaskets: ASTM F477.
b.
PVC (Solid Wall) - Pipe Diameter of 18 Inches or Greater:
1)
Pipe and Fittings: ASTM F679:
a)
PVC Compound Cell Classification: ASTM D1784, 12454-B or 12454-C.
2)
Joints: ASTM D3212, elastomeric gasket, push-on.
3)
Gaskets: ASTM F477.
c.
PVC Composite (Truss):
1)
Pipe and Fittings: ASTM D2680.
2)
Joints: ASTM D2680, mechanical seal.
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d.

e.

B.

2.2

/1
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PVC Profile Pipe:
1)
CONTECH A-2026.
2)
Dimensions: ASTM F949.
3)
Stiffness: 115 psi.
4)
Gasketed Joint: ASTM D3212.
5)
Gasket: ASTM F477.
6)
PVC Resin 12454: ASTM D1784.
ABS (Solid Wall):
1)
Pipe and Fittings: ASTM D2751. SDR 35.
2)
Joints: ASTM D3212, elastomeric gasket.

Sanitary Service Leads (Laterals):
1.
Material: Same as sanitary sewer pipe or PVC Schedule 40, ASTM D1785.
2.
Wyes and Tees:
a.
Sanitary Sewer 8-Inch or 10-Inch Diameter: Wye.
b.
Sanitary Sewer 12-Inch Diameter or Larger: Tee.
c.
Cored with resilient rubber connector (boot) on all concrete pipe 18-inch diameter and greater.
3.
Plugs or Stoppers:
a.
Air-tight seal.
b.
Removable without damage to pipe bell.
c.
Capable of holding 5 psig.
d.
Joints and gaskets to match sanitary sewers.
MANHOLES

A.

Type of Units:
1.
As indicated on the Drawings.
2.
Precast Reinforced Concrete:
a.
Base Section:
1)
ASTM C478.
2)
Base riser section with integral floor unless constructing a manhole over an existing pipe,
in which case base may be separate from riser.
b.
Riser and Cone Sections:
1)
ASTM C478.
2)
Watertight Manholes: Provide four 5/8-inch threaded anchor bolts in cone section.
c.
Joints: Premium: ASTM C443, 0-ring gasket.
d.
Pipe Connector: ASTM C923.
e.
.

B.

General:
1.
Steps:
a.
Polypropylene plastic coated steel.
b.
M.A. Industries PSI-PF; or equal.
c.
Minimum: 10 inches wide x 5 inches deep.
2.
Manhole Castings:
a.
Manufacturers:
1)
Watertight: Neenah, R-1916-F; EJIW, 1040PT; or equal.
2)
Solid covers; no vent holes.
3.
Connection Between Manhole and Sewer:
a.
Resilient Connector: ASTM C923.
b.
Type 304 stainless steel bands in accordance with ASTM A167.
c.
KOR-N-SEAL by NPS, Inc.; or equal.
4.
Mortar: ASTM C270, Type M.
5.
Flow Channels:
a.
Concrete as shown on details.
b.
Tight to inlet and outlet pipes.
6.
Grade Rings: ASTM C478.
7.
Concrete: 3500 psi (minimum).
8.
Waterproofing: Bituminous: ASTM D449.
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2.3

Sanitary Sewerage Utilities
Section 33 30 00

MISCELLANEOUS
A.

Pipe Deflection Test Gage:
1.
Manufacturer: Cherne Industries, Inc.; or equal.
2.
Mandrel:
a.
10-inch for 8-inch to 15-inch fin sets.
b.
24-inch for 18-inch to 48-inch fin sets.
3.
Fin O.D.: Not less than 95% of base inside pipe diameter.
4.
Minimum 9 fins.
5.
Allowable Maximum Deflection: 5% of diameter.
6.
Provide proving rings to verify accuracy of test gage.

PART 3 - EXECUTION
3.1

PREPARATION
A.

3.2

/1

Alignment and Grade:
1.
If there is a grade discrepancy or an obstruction which is not indicated on the Drawings, notify
Engineer and obtain instructions prior to proceeding.
2.
Where Sanitary Sewer Crosses Water Main:
a.
Expose water main prior to laying sanitary sewer to verify existing depth.
b.
Maintain minimum clearance of 18 inches unless otherwise indicated on the Drawings.
3.
Control:
a.
Laser Beam:
1)
Check Line and Grade At:
a)
Set-up point, 25 feet, 50 feet, 100 feet and;
b)
200 feet intervals thereafter.
2)
Reset projector at each manhole.
INSTALLATION

A.

General:
1.
Install pipe, fittings and appurtenances in accordance with Manufacturer's recommendations except as
herein specified or indicated on the Drawings:
a.
PVC Pipe: ASTM D2321.
b.
PVC Truss Pipe: ASTM D2321.
c.
Clay Pipe: ASTM C12.
d.
Concrete Pipe: ASTM C1479.
e.
PVC Profile Pipe: ASTM D2321.
2.
Prevent entrance of foreign material.

B.

Pipe Laying:
1.
Bearing:
a.
Support entire length of pipe barrel evenly.
b.
Provide bell holes at joints.
2.
Direction: Commence at outlet and proceed up grade with spigot ends pointing in direction of flow.
3.
Method:
a.
Clean socket, bell, gasket groove, and spigot.
b.
Set gasket.
c.
Apply lubricant to spigot.
d.
Center spigot end of pipe to be laid and push home against base of socket.
e.
Center pipe to form a sewer with uniform invert.
4.
Allowable alignment deflection at any point along the pipe.
a.
Horizontal: 0.2 inches.
b.
Vertical: 0.02 feet of planned grade.

C.

Jointing:
1.
All lubricants, gaskets, and solvent cement to be furnished by pipe Manufacturer.
2.
Gaskets:
a.
Surfaces of Joint: Clean and dry before lubricant is applied.
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Take care in laying that the pipe does not shift and that gasket remains in a home position after
assembly.

D.

Manholes:
1.
Base Section Placement: Full and even bearing.
2.
Precast Units: Mortar joints and lift holes.
3.
Block Units:
a.
Block: Set in full bed of mortar with key slots filled.
b.
Joints: Maximum 1/2-inch wide at inside face and wiped.
4.
Top of Casting Elevation:
a.
Gravel Areas: 3 inches below surface.
b.
Bituminous Base Course: At base course grade.
c.
Final Bituminous Wearing Surface:
1)
At finished grade.
2)
Adjustment of castings from base course grade to finished grade is incidental.
d.
Ditches: 6 inches below ditch bottom or protruding not more than 6 inches above slope; as
applicable.
e.
Other Areas: As directed by Engineer or as indicated on Drawings.

E.

Service Leads (Sanitary Sewer Laterals):
1.
Locations:
a.
Service lead locations indicated on Drawings are schematic only to represent approximate
locations and total number.
b.
Confirm exact service lead location with current property owner (if applicable) or Engineer.
c.
Unless otherwise directed, install service leads at center of vacant lots.
2.
Alignment: Right angles to street centerline, except as indicated otherwise on the Drawings.
3.
Grade: Uniform minimum of 1/8-inch per foot (1%).
4.
Depth:
a.
Elevations at property line indicated on Drawings.
b.
If Drawings are not specific, depth shall be adequate to serve basement of existing building.
c.
At property line of vacant lots, mobile homes or structures not connected to sewer, minimum
depth shall be 10 feet or as indicated on the Drawings.
d.
Record depth of end of lateral below finished grade.
5.
Risers:
a.
In event of high groundwater, risers may be required, which decision shall be made by Engineer.
b.
Required if sanitary sewer is more than 12 feet below finished grade.
6.
Plug ends air tight with standard pressure tight plug.
7.
Markers:
a.
Install 2-inch x 2-inch pressure treated wood marking rod at end of each service lead extending
vertically from end of lead to within 3 inches of ground surface.
b.
Place 2-inch-long galvanized lag bolt in end of wood rod.
8.
Witnesses and Measurements:
a.
Wyes and Tees:
1)
Measurement to center of nearest downstream manhole.
2)
Note manhole by number indicated on Drawings.
b.
Ends of Service Leads: 3 measurements to permanent surface features.

F.

Connections:
1.
To Existing Structures:
a.
Opening: No larger than needed for new pipe.
b.
Brick or Block Structure: Relay and repoint loose blocks and bricks.
2.
For Future Use:
a.
4-Inch Through 21-Inch Diameter: Plug with standard cap or disc.
b.
24-Inch and Larger:
1)
Bulkhead with 8-inch thick brick and mortar.
2)
1/2-inch mortar plaster on outside of bulkhead.
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3.3

Section 33 30 00

CLEANING
A.

3.4

Remove dirt and debris, including cemented or wedged material, from the inside of sewers and manholes
before any testing or videotaping.
TESTING AND INSPECTION

A.

Observation: By Engineer.

B.

Notification for Testing: Arrange with Engineer following backfill, cleaning and pretesting.

C.

Equipment and Manpower: Provide everything required for testing.

D.

Alignment and Grade Tests:
1.
Visual:
a.
Each manhole to manhole section.
b.
Mirrors or Lights: Adequate to illuminate the section.

E.

Low Pressure Air Test for Leakage:
1.
Required for all types of pipe, except if sewer is live (in service).
a.
Plastic Pipe 4-Inch Through 36-Inch: ASTM F1417.
2.
If the groundwater level is 2 feet or more above the top of the pipe at the upstream end or if the air
pressure required for the test is greater than 9 psi gage, the air test should not be used until the
groundwater level is lowered by pumping or dewatering.
3.
Test each manhole to manhole section following completion of service leads, risers and other
appurtenances.
4.
Pressure: Initially 4.0 psi greater than groundwater back pressure for 2 minute duration.
5.
Pressure Drop:
a.
Measure time interval for pressure drop from 3.5 psi to 2.5 psi greater than groundwater back
pressure. Compare with the minimum test time. Measured time interval must be equal to or
greater than the minimum test time.
b.
Test Time For Various Pipe Sizes:

6.
F.

/1

Sanitary Sewerage Utilities

Time, Minutes
250 Feet 300 Feet

Nominal Pipe Size,
Inches

Minimum

10

9:26

9:53

11:52

15:49

12

11:20

14:15

17:05

22:47

15

14:10

22:15

26:42

35:36

18

17:00

32:30

38:27

51:16

21

19:50

43:37

52:21

69:48

24

22:40

56:58

68:22

91:10

27

25:30

72:07

86:32

115:22

30

28:20

89:02

106:50

142:26

36
34:00
128:12
153:50
Repair leaks and repeat tests until acceptable results are achieved.

400 Feet

205:07

Other Leakage Tests for Special Situations Only:
1.
Requires prior approval of Engineer.
2.
In accordance with ASTM C969 or C1103.
3.
Water Infiltration:
a.
Groundwater: Minimum 2 feet above high point of pipe.
b.
Allowable Rate: 200 gallons/inch pipe diameter/mile/day.
4.
Water Exfiltration:
a.
Water Test Elevation: Minimum 2 feet above higher point of pipe or groundwater elevation.
b.
Allowable Rate: 200 gallons/inch pipe diameter/mile/day.
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F.

Deflection Test for Plastic Pipe:
1.
Go, No Go Gage:
a.
Pull go, no go gage through each section:
1)
At least 30 days after completion of backfill.
2)
Pulled by one person with no mechanical advantage.
b.
Go, no go gage will not pass:
1)
Remove and replace section.
2)
Undamaged pipe may be reused.
2.
Vibratory Re-rounding Device:
a.
Use not permitted.
b.
Submit pipe Manufacturer's written approval of suggested equipment and method.

G.

Internal Television Inspection of Sanitary Sewers:
1.
General:
a.
Inspect all sanitary sewers using a closed-circuit color television camera.
b.
Provide Engineer with audio-video discs, DVD or Video CD, compatible with playback on any
Region I American TV standard DVD player and written logs to document the internal television
inspection:
1)
Inspection shall proceed from downstream to upstream, unless otherwise approved by
Engineer.
2)
Written logs shall note the location of all sewer laterals and pipe deficiencies by distance
from the downstream manhole.
3)
The video shall include audio commentary regarding the sewer condition.
c.
Engineer will review the video and written logs to verify that the sanitary sewers were
constructed in accordance with the Contract Documents.
d.
The video shall verify that the sanitary sewers are clean and free of sediment and debris to the
satisfaction of Engineer. Sanitary sewers not satisfactorily cleaned shall be promptly cleaned
and reinspected by closed-circuit color television camera.
e.
Documentation of television inspection shall be provided and Engineer shall determine that the
sewers were constructed in accordance with the Contract Documents before payment for
completed sections of sanitary sewer will be recommended to Owner.
2.
Performance Requirements:
a.
Inspection procedures and equipment shall meet the applicable standards as presented in the
National Association of Sewer Service Companies (NASSCO) Recommended Specifications for
Sewer Collection System Rehabilitation.
b.
Each section of sanitary sewer between manholes shall be television inspected separately
utilizing a video camera and related equipment specifically designed for the purpose of internal
sewer inspection.
c.
The camera speed shall not exceed 30 feet per minute.
d.
The camera shall be stopped for no less than 10 seconds at the entrance manhole, each service
lateral, exit manhole, and at all points where the sewer is damaged or deficient.
e.
Lighting for the camera shall be adequate to allow a clear picture of the entire periphery of the
sewer and shall be varied as required to be effective for all pipe diameters inspected.
f.
Cables and equipment used to propel the camera shall not obstruct the camera view or interfere
with the documentation of the sewer conditions.
g.
The video recording shall be edited as necessary to produce a video sequence proceeding from
the most downstream manhole to the most upstream manhole on the mainline run. Branch runs
shall be shown in similar downstream to upstream sequencing, subsequent to the mainline
sequence.
h.
The mobile recording studio shall have adequate space to accommodate up to 3 persons for the
purpose of viewing the video monitor while the inspection is in progress.
i.
Whenever possible, the camera shall move in an upstream direction.
j.
The location of the camera in the sewer shall be monitored by an accurate measuring system
which records the distance traveled from the downstream manhole on the video.
k.
All video and written logs shall be clearly labeled with the project name and location
identification.
l.
If sewer has dirt and debris which prohibits video inspection, the sewer shall be cleaned and
re-televised at no expense to Owner.

END OF SECTION 33 30 00
/1
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SECTION 33 40 00 – STORM DRAINAGE UTILITIES

PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

REFERENCES
A.

1.3

Except as herein specified or as indicated on the Drawings, the work of this Section shall comply with the
following:
1.
ASTM Standards:
a.
A48 - Gray Iron Castings.
b.
A536 - Ductile Iron Castings.
c.
C14 - Concrete Sewer, Storm Drain and Culvert Pipe.
d.
C55 - Concrete Building Brick.
e.
C62 - Building Brick (Solid Masonry Units Made from Clay or Shale).
f.
C76 - Reinforced Concrete Culvert, Storm Drain and Sewer Pipe.
g.
C139 - Concrete Masonry Units for Construction of Catch Basins and Manholes.
h.
C270 - Mortar for Unit Masonry.
i.
C443 - Joints for Circular Concrete Sewer and Culvert Pipe Using Rubber Gaskets.
j.
C478 - Precast Concrete Manhole Sections.
k.
C497 - Method of Testing Concrete Pipe, Sections or Tile.
l.
C822 - Definitions of Terms Relating to Concrete Pipe and Related Products.
m.
C923 - Resilient Connectors Between Reinforced Concrete Manhole Structures and Pipes.
n.
C924 - Standard Practice for Testing Concrete Sewer Lines by Low-Pressure Air Test Method.
o.
C1103 - Standard Practice for Joint Acceptance Testing of Installed Precast Concrete Pipe
Sewer Line.
p.
D449 - Asphalt Used in Dampproofing and Waterproofing.
q.
D520 - Zinc Dust Pigment for Paints.
r.
D3350 - Standard Specifications for Polyethylene Plastic Pipes and Fitting Materials.
s.
F405 - Corrugated Polyethylene (PE) Tubing and Fittings.
t.
F449 - Subsurface Installation of Corrugated Thermoplastic Tubing for Agricultural Drainage or
Water Table Control.
u.
F667 - Large Diameter Corrugated Polyethylene Tubing and Fittings.
v.
F1417 - Installation Acceptance of Plastic Gravity Sewer Lines Using Low-Pressure Air.
2.
AASHTO Standard Specifications:
a.
M36 - Corrugated Steel Pipe, Metallic-Coated for Sewers and Drains.
b.
M167 - Standard Plate for Pipe, Pipe Arches, and Arches.
c.
M190 - Bituminous Coated Corrugated Metal Culvert Pipe and Pipe Arches.
d.
M218 - Steel Sheet, Zinc-Coated (Galvanized) for Corrugated Steel Pipe.
e.
M274 - Steel Sheet, Aluminum-Coated (Type 2) for Corrugated Steel Pipe.
f.
M252 - Corrugated Polyethylene Drainage Piping.
g.
M294 - Corrugated Polyethylene Pipe, 12 to 60-inch diameter.
h.
M288 - Geotextiles Used for Subsurface Drainage Purposes, as modified in MDOT Section
8.09.02.
3.
MDOT:
a.
2003 Standard Specifications for Construction.
b.
Standard Plans.
DEFINITIONS

A.

/2

This Section includes the furnishing and installation of a storm sewer system.

Abbreviations:
1.
RCP - Reinforced concrete pipe.
2.
PE - Polyethylene pipe.
3.
DIP - Ductile iron pipe.
4.
EJIW - East Jordan Iron Works.
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1.4

Storm Drainage Utilities
Section 33 40 00

SUBMITTALS
A.

Product Data:
1.
Pipe.
2.
Manholes.
3.
Mandrel.

B.

Certificates: Manufacturers' certification and sworn statement for materials.

1.5

QUALITY ASSURANCE
A.

Fabrication and Installation Personnel Qualifications:
1.
Trained and experienced in the fabrication and installation of the materials and equipment.
2.
Knowledgeable of the design and the reviewed Shop Drawings.

B.

Testing of Material Installation:
1.
Light or reflected light test for alignment.
2.
Visual inspection for leakage and workmanship.
3.
Deflection Testing for PE Installation:
a.
Electronic deflectometer.
b.
Rigid "Go-No Go" device.

1.6

DELIVERY, STORAGE AND HANDLING
A.

Deliver materials in original, unbroken, brand marked containers or wrapping as applicable.

B.

Handle and store materials in a manner which will prevent deterioration, damage, contamination with foreign
matter, damage by weather or elements, and in accordance with Manufacturer's directions.

C.

Reject damaged, deteriorated or contaminated material and immediately remove from the Site. Replace
rejected materials with new materials at no additional cost to Owner.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

RCP: Premarc Corporation; Northern Concrete Pipe; or equal.

B.

PE: Advanced Drainage Systems, Inc.; Hancor, Inc.; or equal.

2.2

PIPE MATERIALS
A.

/2

RCP:
1.
General: Type and class as indicated on the Drawings.
2.
Types:
a.
Concrete: ASTM C 14.
b.
Reinforced Concrete (RCP): ASTM C76.
3.
Joints:
a.
Premium: Rubber gasket joints.
b.
Geotextile Fabric:
1)
Nonwoven.
2)
Width: 3 feet.
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Storm Drainage Utilities
Section 33 40 00

Physical Requirements:
a)
Schedule:

Grab Tensile Strength (Minimum), Lbs.
Trapezoid Tear Strength (Minimum), Lbs.
Puncture Strength (Minimum), Lbs.
Mullen Burst Strength (Minimum), PSI
-1
Permittivity Per Second, Sec

Geotextile Blanket
90
45
45
140
0.5

Apparent Opening Size (Maximum), MM

0.21

Geotextile Blanket
with Class II Backfill

100
0.30 (Pavement and
Foundation Underdrains)
0.60 (Other Areas)

b)

4.

B.

/2

For pipe wrap where backfill around the pipe meets granular material Class II
requirements; geotextiles, including knitted polyester sock, which meet the following
minimum requirements in the applied condition area permitted:
(1) Mass/Unit Area: 3.0 oz/sq. yd.
(2) Mullen Burst Strength: 100 psi.
(3) Maximum Apparent Opening Size: 0.30 mm for pavement and foundation
underdrains; and 0.60 mm in all other areas.
4)
Manufacturers:
a)
Hoechst Celanese Corporation: Trivira 011/250.
b)
Amoco Fabric Company: Propex 4553.
c)
Mirafi, Inc.: Mirafi 180N.
d)
Or equal.
End Sections:
a.
As indicated on the Drawings.
b.
Type:
1)
Flared end section.

PE Pipe:
1.
General:
a.
ASTM D3350.
b.
Agricultural Drainage and Ground Water Capture System:
1)
3-inch to 6-inch Diameter: ASTM F405.
2)
8-inch to 24-inch Diameter: ASTM F667.
c.
Highway Culverts and Underdrains:
1)
3-inch to 10-inch Diameter: AASHTO M252.
2)
12-inch to 60-inch Diameter: AASHTO M294.
2.
Types:
a.
Type as indicated on the Drawings.
b.
Double walled.
1)
3-inch to 10-inch Diameter: AASHTO M252.
2)
12-inch to 60-inch Diameter: AASHTO M294.
c.
Manufacturer: Hancor Sure-Lok; ADS N-12; or equal.
3.
End Sections:
a.
Type: Flared End Section.
b.
Material and Coating: Match pipe.
4.
Joints:
a.
Gasketed Snap Coupler:
1)
Integral bell.
2)
Minimum Pull Apart Strength: 400 pounds.
3)
AASHTO M294.
4)
Manufacturers: Hancor HI-Q Sure-Lok; ADS Prolink 5.0.; or equal.
b.
Split Coupler:
1)
In conjunction with a plastic strap which can be tightened around the coupling.
2)
Used for pipe diameter for which gasketed snap covers are not available.
5.
Fittings: AASHTO M294.
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2.3

Storm Drainage Utilities
Section 33 40 00

MANHOLES, CATCH BASINS AND INLETS
A.

Type of Units:
1.
Precast Reinforced Concrete:
a.
Base Section: ASTM C478, base riser section with integral floor.
b.
Riser and Cone Sections: ASTM C478.
c.
Joints: Premium: ASTM C443, rubber gasket.

B.

Hardware:
1.
Steps:
a.
General:
1)
10 inches deep x 10 inches wide.
2)
Tread:
a)
Depth: 5 inches.
b)
Rail Height: 2 inches.
b.
Steel rod, 1/2-inch, encapsulated in co-polymer polypropylene.
2.
Mortar: ASTM C270, Type M.
3.
Grade Rings: ASTM C478.
4.
Concrete: MDOT S3.
5.
Waterproofing:
a.
Bituminous: ASTM D449.
b.
Cement: Masonry filler.

2.4

FABRICATION
A.

RCP Bends:
1.
Fabricated from segments of a steel cylinder with concrete mortar lining and reinforced concrete
exterior covering, or from segments of concrete pipe miter-cut while the pipe is still green.
2.
Steel Cylinder:
a.
USS 10 gage.
b.
Lined with mesh reinforced concrete or mortar a minimum of 3/4-inch thick.
c.
Designed for the same three-edge bearing loads as adjacent pipe.
3.
Miter-Cut:
a.
Remove concrete from around reinforcing steel as necessary.
b.
Weld steel.
c.
Replace concrete.

PART 3 - EXECUTION
3.1

PREPARATION
A.

/2

Alignment and Grade:
1.
If there is a grade discrepancy or an obstruction which is not indicated on the Drawings, notify
Engineer and obtain instructions prior to proceeding.
2.
Where Storm Sewer Crosses Water Main:
a.
Expose water main prior to laying storm sewer to verify existing depth.
b.
Maintain minimum clearance of 18 inches unless otherwise indicated on the Drawings or
approved by Engineer.
c.
Space joints equidistant from crossing.
3.
Control:
a.
Level and Grade Rod: Check line and grade at each structure or cleanout, and 25 foot intervals
thereafter.
b.
Laser Beam:
1)
Check Line and Grade At: Set-up point, 25 feet, 50 feet, 100 feet and 100-foot intervals
thereafter.
2)
Reset projector at each manhole with a 600 feet maximum.
c.
Allowable Deflection:
1)
Horizontal: 0.20 feet.
2)
Vertical: 0.10 feet.
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Storm Drainage Utilities
Section 33 40 00

INSTALLATION
A.

General:
1.
Install pipe, fittings and appurtenances in accordance with Manufacturer's recommendations except as
herein specified or indicated on the Drawings.
2.
Prevent entrance of foreign material.
3.
12-inch and Larger P.E. Pipe: Excavate trench with a hydraulic excavator or backhoe. Trenching
machines (wheel, bucket, etc.) will not be allowed.

B.

Pipe Laying for Concrete PE Pipe:
1.
Bearing: Support entire length of pipe barrel evenly with extra excavation at joints.
2.
Direction: Commence at outlet and proceed up grade with spigot ends pointing in direction of flow.
3.
Method:
a.
Wipe clean the socket of pipe last laid.
b.
Center spigot end of pipe to be laid and push home against base of socket.
c.
Center pipe to form a sewer with a uniform invert.

C.

Jointing:
1.
Mastic:
a.
Surfaces of Joint: Clean and dry before mastic is applied.
b.
Apply mastic to a depth of 1/2-inch or more before placing the pipe.
c.
Take care in laying that the pipe does not shift and that it remains in a home position after
assembly.
d.
Remove mastic from inside the pipe for diameters 36 inches and larger.
2.
Lubricants: As required for coated CSP pipe. As required for gaskets.
3.
Gaskets:
a.
Surfaces of Joint: Clean and dry before lubricant is applied.
b.
Take care in laying that the pipe does not shift and that it remains in a home position after
assembly.
4.
Band Connector for CSP:
a.
Bar, Bolt and Strap: Tighten bolts to a torque of 100 to 300 foot pounds.
5.
External Sealing Band:
a.
In accordance with Manufacturer's recommendations.
b.
Ensure stretch of band along bottom of pipe and prevent pulling the sealing band into the joint
by keeping the weight of the pipe off the bedding until band is fully installed.
6.
Geotextile Wrap: Wrap around joint surfaces.
7.
Allowable Joint Tolerance:
a.
Maximum: 1/2-inch at newest surfaces of the joint.
b.
Allowable joint tolerance shall not affect the lines and grades and their permissible to tolerances.

D.

Manholes:
1.
Base Section Placement: Full and even bearing.
2.
Precast Units: Mortar joints, lift holes, and around pipes.
3.
Block Units:
a.
Block: Set in full bed of mortar with key slots filled.
b.
Joints: Maximum 1/2-inch wide at inside face and wiped.
4.
Top of Casting Elevation:
a.
Gravel Areas: 6 inches below surface.
b.
Bituminous Base Course: At base course grade.
c.
Final Wearing Surface:
1)
At finished grade.
2)
Adjustment of castings from base course grade to finished grade is incidental.
3)
Ditches: 6 inches below ditch bottom or protruding not more than 6 inches above slope;
as applicable.
4)
Other Areas: As directed by Engineer or indicated on the Drawings.
5.
Waterproofing: Prevent visible leakage.
6.
Refer to standard detail on the Drawings.
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Section 33 40 00

E.

Catch Basins:
1.
Base Section Placement: Full and even bearing.
2.
Precast Units: Mortar joints, lift holes and around pipes.
3.
Block Units:
a.
Block: Set in full bed of mortar with key slots filled.
b.
Joints: Maximum 1/2-inch below gutter grade.
c.
Sump: 1/2-inch mortar coat inside and outside.
4.
Casting Elevation:
a.
Gutter Area: 1/2-inch below gutter grade.
b.
Other Areas: As indicated on the Drawings or directed by Engineer.
5.
Waterproofing: Prevent visible leakage.
6.
Refer to standard detail on the Drawings.

F.

Connections:
1.
To Existing Structures: Relay and repoint loose blocks and bricks as required.
2.
For Future Use:
a.
Bulkhead: With 8-inch thick brick and mortar and 1/2-inch plaster outside.

3.3

REPAIR
A.

3.4

Treatment of Field Welds and Damaged Galvanized Steel Surfaces:
1.
Clean with wire brush.
2.
Two coats of zinc rich paint conforming to ASTM D520.
CLEANING

A.

Debris: Remove all dirt and debris, including cemented or wedged material from the inside of all sewers,
manholes, and catch basins.

B.

Final Acceptance: Clean all sewers, manholes, and catch basins before requesting final acceptance.

3.5

/2

Storm Drainage Utilities

TESTING AND INSPECTION
A.

Observation: By Engineer.

B.

Notification: Arrange for testing with Engineer following backfill, cleaning, and pretesting.

C.

Equipment and Manpower: Provide everything required for testing.

D.

Alignment and Grade Tests:
1.
Visual:
a.
Each manhole to manhole section.
b.
Mirrors or Lights: Adequate to illuminate the section.
2.
Laser Beam:
a.
Set Laser Beam and Target:
1)
At respective manholes.
2)
Sequentially at 3/4-inch Offset From:
a)
Invert.
b)
Crown.
c)
Left 1/4 point.
d)
Right 1/4 point.
b.
One or More Laser Beam Discontinuous:
1)
Remove and replace section.
2)
Undamaged pipe may be reused.

E.

Deflection Test for Plastic Pipe:
1.
Go-No Go Gage:
a.
Standard Details in the Drawings.
b.
Gage O.D.: Not less than 95% of maximum inside pipe.
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2.
3.

4.

Storm Drainage Utilities
Section 33 40 00

Allowable Maximum Deflection: 5% of diameter.
Pull Go-No-Go Gage Through Each Section:
a.
At least 30 days after completion of backfill.
b.
Pulled by one person with no mechanical advantage.
Go-No Go Gage Will Not Pass:
a.
Remove and replace section. Undamaged pipe may be reused.
b.
Vibratory Rerounding Device:
1)
Use not permitted.

END OF SECTION 33 40 00
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