SECTION 4
EXCAVATION, TRENCHING AND BACKFILLING

4.01 SCOPE OF WORK

The work covered by this section shall consist of furnishing all materials,
equipment and labor for the excavating, trenching, backfilling, and bore and jack
required to install or repair sanitary sewers, watermains and other structures as
shown on the plans and referred to in these specifications.

4.02 MATERIALS

A. Backfill Material

All backfill material shall be free from cinders, ashes, refuse, sod, frozen
lumps, vegetable or organic material, boulders, rocks or stones or other
material which, in the opinion of the Design Engineer, is unsuitable.
However, from one foot above the top of the pipe to the subgrade of the
pavement, material containing stones up to three (3) inches in their
greatest dimension may be used.

Where the type of backfill material is not specified, the Contractor may
backfill with the excavated material provided that such material meets the
requirements described above. Where excavated material is to be used
for backfill and there is a deficiency due to a rejection of part thereof, the
Contractor shall furnish the required amount of sand, gravel or other
approved material at no additional cost.

B. Bore and Jack Materials

1. Steel Pipe

Jacked in place steel pipe shall meet the requirements of either
ASTM A53, Type E or S, Grade B or ASTM A139, Grade B.

The ends of all steel pipe to be jacked shall be prepared for field
welding at joints.

The nominal outside diameter and minimum wall thicknesses of
steel pipe to be jacked in place shall be as shown below. Minimum
wall thickness for railroad crossings may be reduced by 0.063 inch
if cathodic protection is provided per railroad specifications.
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Nominal Outside
Diameter Minimum Wall Thickness Required
Nominal Size (inches) (inches)
M.D.O.T. Railroads
2" 2.375 0.154 0.251
4" 4.500 0.188 0.251
6" 6.625 0.188 0.251
8" 8.625 0.188 0.251
10" 10.750 0.188 0.251
12" 12.750 0.188 0.251
14" 14.000 0.250 0.282
16" 16.000 0.250 0.282
18" 18.000 0.250 0.313
20" 20.000 0.250 0.344
22" 22.000 0.250 0.375
24" 24.000 0.250 0.407
26" 26.000 0.312 0.438
28" 28.000 0.312 0.469
30" 30.000 0.312 0.469
34" 34.000 0.312 0.532
2. Grout:

Grout shall consist of a mixture of Portland cement and sand in any
proportion which does not have more than 50 percent sand by

volume.
4.03 EXECUTION

A. Excavation

Excavation includes clearing the site of the proposed work and removal of
all materials to a depth which is sufficient to permit the construction of the
structure or utility in accordance with the plans. Excavated materials may
be temporarily stored along the trench in a manner that will not cause
damage to trees, shrubbery, or other properties and that will not endanger

the banks of the trench by imposing too great a load thereon.

B. Length and Width of Trench

Not more than 200 feet of open trench will be permitted at a time without
approval from the Design Engineer and Township Engineer, unless
pedestrian bridges are maintained at 200-foot intervals and vehicular
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crossings of at least one lane are maintained at 300 foot intervals. Streets
shall not be completely blocked without written permission from the
Design Engineer and roadway officials. All fire alarm boxes and fire
hydrants must be kept clear and accessible at all times.

The width of the trench shall be ample to permit the pipe to be laid and
joined properly and the backfill to be placed and compacted as specified.
In order to limit excessive loads on the pipe, the maximum width of trench
shall not be more than two feet greater than the nominal inside diameter of
the pipe. This limitation shall apply to the width of the trench at the top of
the pipe. Trenches shall be of such extra width, when required, as will
permit the convenient placing of timber supports, sheeting and bracing
and handling of special conditions.

C. Bracing, Sheeting and Shoring

Open cut trenches shall be sheeted and braced as required by any
governing federal or state laws and municipal ordinances and as may be
necessary to protect life, property or the work. When close sheeting is
required, it shall be so driven as to prevent adjacent soil from entering the
trench either below or through such sheeting. Where sheeting and bracing
are used, the trench width shall be increased accordingly. An approved
pipe laying trench box may be used in lieu of sheeting where safety of the
workmen and/or protection of the work is the sole consideration, if allowed
by governing authorities.

Sheeting and bracing left in place must be removed for a depth of three
(3) feet below the established finish grade or the existing surface,
whichever is lower.

Trench bracing, except that which must be left in place, may be removed
when the backfilling has reached the respective levels of such bracing.
Sheeting, except that which has been ordered left in place, shall be
removed as the backfilling progresses.

D. Pumping, Bailing and Draining

The Contractor shall provide and maintain adequate pumping and draining
facilities for removal and disposal of water from trenches or other
excavations. He shall provide pumping and draining facilities for
bulkheaded sewer sections and shall operate same until bulkheads have
been removed or construction is completed, if bulkheads are to be left in
place. The drainage system must be maintained until the pipe has been
covered with sufficient backfill material to prevent floating of the installed
pipe sections.
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Where work is in ground containing an excessive amount of water, the
Contractor shall provide, install and maintain a suitable dewatering system
and shall so operate it to insure proper construction of the work. The
determination of whether an excessive groundwater condition exists, that
is, or might be detrimental to the sewer or watermain construction will be
made by the Design Engineer. Proper disposal of the dewatering
discharge (necessary easements, permits, erosion control, etc.) shall be
the responsibility of the Contractor. Contractor shall not discharge or allow
any groundwater to enter existing sanitary sewage system. Any water
which does enter the existing sewage system shall be the Contractor's
responsibility and he will pay any and all transporting and treatment costs
involved with this water according to the local municipal authority. Cost of
pumping, bailing and draining shall be incidental to and included in the
price of the pipe or structure placed in the excavation.

E. Excavation to Grade

The trench shall be excavated to the depth required so as to provide a
uniform and continuous bearing and support for the pipe barrel. The
Contractor shall excavate the last four inches of depth to grade using hand
tools.

Any part of the bottom of the trench excavated below the specified grade
shall be refilled with approved materials and thoroughly compacted to a
minimum of 95% of the maximum dry density as determined by ASTM
D698 or the Michigan Cone Method. The finished subgrade shall be
prepared accurately by means of hand tools. Blocking to bring the pipe to
grade will not be permitted. Bell holes in the subgrade must be provided to
allow for continuous support of the pipe barrel when bell type pipe is used.

If, in the opinion of the Design Engineer (with concurrence of the
Township Engineer), subgrade pipe support conditions at some locations
are found to be unsatisfactory, he shall have the authority to order
subgrade preparation at these locations in accordance with the provisions
for special foundations in clay, rock or poor soils.

F. Special Foundation in Clay or Rock

Subgrade consisting of clay or rock shall be excavated to at least four
inches and not more than six (6) inches below the specified grade. Before
the pipe is laid, the subgrade shall be prepared by backfilling with an
approved granular material in three inch compacted layers. The layers
shall be thoroughly tamped as directed by the Design Engineer so as to
provide a uniform and continuous bearing and support for the pipe barrel
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with a minimum compaction of 95% of the herein defined maximum dry
density. The Contractor will not be allowed extra compensation for this
work.

G. Special Foundations in Poor Soil

Where the bottom of the trench at subgrade is found to consist of unstable
material which will, in the opinion of the Design Engineer, not provide
adequate pipe support, the Design Engineer shall have authority to require
either the removal of the unstable material and replacement with approved
materials or require the Contractor to construct a foundation for the pipe
consisting of piling timber or other materials in accordance with plans
prepared by the Design Engineer. The use of stone bedding by the
Contractor to reduce dewatering requirements will not be paid as an extra.

H. Backfilling around Pipes

From the bottom of the trench to a depth of one (1) foot above the top of
the pipe, the trench shall be backfilled by hand with sand or approved
excavated materials and tamped to a minimum of 95% of the herein
defined maximum dry density.

The Contractor shall use care in placing this portion of the backfill so as to
make sure sufficient material has been worked under the pipe and also
avoid injuring or moving the pipe. Backfilling around PVC pipe shall be
done in accordance with ASTM D2321 "Standard Recommended Practice
for Underground Installation of Flexible Thermoplastic Sewer Pipe".

Backfilling to Natural Grade

From one (1) foot above the pipe to the grade shown on the drawing or
specified herein, the trench shall be backfilled by mechanical methods
approved by the Design Engineer. A minimum compaction of 85% of
maximum unit weight is required, unless otherwise noted.

Provide 30 inches of cover above the top of the pipe before application of
wheel loading and 48 inches before use of heavy compactors.

J. Backfill under Structures

Where the excavation is made through or under existing or proposed
pavement, curb, shoulders, driveways or sidewalks or where such
structures are undercut by the excavation or where noted on the plans, the
entire backfill to the subgrade of the structure shall be made with granular
material. The granular material backfill shall be placed in layers and
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compacted to 95% of the herein defined maximum dry density throughout.
This requirement shall apply to any trench that is within a one-on-three
slope beneath the road from the shoulder point or back of curb line. Extra
compensation will not be allowed for this work.

Granular material is defined as a material meeting granular material Class
Il as defined in M.D.O.T. Standard Specifications.

K. Special Backfilling Requirements

The Contractor will be required to comply with the regulations of the State
Highway, Municipal or County Road Engineering Departments with regard
to backfilling in their respective right-of-ways and beneath the roads, and
shall be responsible for determining these regulations prior to bidding.

L. Compaction Testing

Compaction testing may be periodically performed by a source and
method approved by the Township Engineer to insure that compaction
requirements are being met. Compaction percentage is based on the
maximum dry density as determined by ASTM D1557 or the Michigan
Cone Method.

M. Boring and Jacking

The following provisions apply to the construction of sewers, forcemains,
watermains and house leads which cross pavements under the control of
the Michigan Department of Transportation, County Road Commission, or
under railroads.

1. General

Steel pipes shall be jacked in place under highways as specified in
the current standards published by the Michigan Department of
Transportation. Pipe jacked in place under railroads shall meet the
current standards established by the affected railroad. The Design
Engineer shall incorporate bore and jack requirements into the
contract documents. After the pipe has been installed in the steel
casing pipe, the casing pipe shall be pressure grouted with an
MDOT approved flowable fill or blown full of pea stone and the
ends sealed with concrete.
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2. Location of Jacking Pits:

a. State Highways
The minimum distance of the jacking pit to the edge of
pavement will be specified by the M.D.O.T. and placed on
the plans or contract documents by the Design Engineer.

b. County Roads
On all highways, a minimum distance of 15 feet shall be
provided from edge of pavement to the face of boring pits.
Any variances from these distances will require tight
sheeting and if a traffic hazard, permanent guard rail will be
required.

C. Railroads
The location of the jacking pit will be specified by the
Railroad and/or the Design Engineer.

3. The boring machine shall be capable of assuring a crossing with no
voids.

a. In solid clay solils the cutting head or the auger, if no head is
used, may be allowed to within one inch of the front of the
casing.

b. In sandy soils the cutting head or the auger, if no head is
used, must be inside the casing at least 1/2 the diameter of
the casing.

C. If the soil is both clay and sand, the same procedure as for

sand shall apply.

d. In wet, sandy or gravelly type soils that have a tendency to
move or run, the cutting head and/or auger shall be pulled
back to at least three feet from the front of the casing.

e. When boring is used to facilitate jacking pipe in place, the
minimum diameter of the lead auger section shall be 1/2 inch
smaller than the inside diameter of the pipe being jacked.

f. Trenchless pipe placement - methods such as trenchless

pneumatic piercing tools utilized to perform horizontal bores
must be approved by the Township Engineer prior to its use.
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