Section 02315

Earthwork for Water Main Construction

PART 1 - GENERAL

1.01 DESCRIPTION

A. This section includes all excavation for water mains, hydrants and appurtenances, including
drainage, sheeting and bracing, backfilling, disposal of surplus material, and miscellaneous
grading. All work shall be done as indicated on the drawings and as herein specified.

B. Excavation for water mains shall be the width and depth as indicated on the standard details.
Excavation for hydrants and appurtenances shall provide suitable room for their construction.

C. The Contractor shall furnish and place all sheeting, bracing and supports, and necessary
dewatering, and shall carry out the excavation in such a manner as to eliminate all possibilities of
undermining or disturbing existing pipelines, utilities, roadways, shoulders and/or structures.

D. The Contractor shall furnish, place and compact various types of bedding material and trench sand
as called for in the specifications or as directed. The types and quality of bedding and backfill
material are specified in this section, but its use for pipe bedding, backfill, replacement of
unsuitable material excavated below trench grade, and other uses are as specified elsewhere.

PART 2 - PRODUCTS

201 MATERIALS
A. Bedding Material
1. Screened or crushed gravel bedding material shall be hard durable particles free from organic

matter, lumps of clay and other deleterious substances. The gradation shall meet the
requirements of the following table and MDOT specifications Section 703.06 Type B

aggregate.
Sieve Size
Designation % By Weight
% inch 35-75
Y inch 25-60
No. 40 0-25
No. 200 0-5.0

2. Select backfill as specified below may be used for bedding material.

3. Bedding material shall not contain particles of rock which have any dimensions greater than
47,

B. Select Backfill

1. Suitable native material with all particles of rock which have any dimensions greater than 4”
removed.
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2. Sand backfill shall be hard, durable particles of granular material with 100% passing the 1/2"
sieve and between 0-15% passing the #200 mesh. All percentages are by weight. Sand shall
be graded so as to secure the required compaction.

C. Backfill

1. Suitable native material that does not contain stone or rock particles with any dimensions
greater than 8”.

2. Bank Run gravel borrow consisting of uniformly graded granular material having no rocks

with a maximum dimension greater than 8” and that portion passing a 3-inch square mesh
sieve shall contain no more than 70% passing 1/4 inch mesh sieve and not more than 10%
passing a No. 200 mesh sieve.

PART 3 - EXECUTION

3.01

A

3.02

EXCAVATION

When any pavement, regardless of type, must be cut, it shall be done in a neat and
symmetrical manner by use of a saw, chisel, or other suitable method. In no case shall
pavement be torn up with a backhoe bucket except between and inside of cuts previously
made as above. Should any further pavement be broken, outside of the cuts, as by blasting,
such damaged pavement shall be cut out in a neat and orderly fashion.

The Contractor shall perform all excavation of every description and of whatever substances
encountered to the depths shown on the drawings or directed by the Engineer.

No extras will be allowed for quicksand excavation, muck excavation, or any other type
unless specifically provided for in the bidding schedule.

Surplus excavated material may be used at other parts of the construction project as required
for fill, etc. Excess material shall be disposed of by the Contractor.

The sidewalls of all trench excavation shall be kept as nearly vertical as possible in all
roadways, lawns, near homes, etc. by sheeting, bracing, or other means. The width of the
trench at a point six (6) inches above the top of the water pipe shall not be greater than the
width detailed. If the type of excavated material will not allow the width detailed, then the
trench shall be properly sheeted and braced. The cost of sheeting, bracing, or other means is
included in the cost of the pipelines and no extras will be allowed.

The excavation shall be made to secure a flat bottom trench (undisturbed earth bottom) for the
full length of the pipe so as to give a uniform support to the pipe and shall be in accordance
with ANSI A21.50 (AWWA C150), Type 2 Laying Condition.

The bottom of the trench shall be accurately graded to provide support to the full length of the
pipe barrel. Excavate at each bell to prevent bell from bearing on trench bottom.

EXCAVATION BELOW TRENCH GRADE

By mistake of Contractor: Where the bottom of the trench shall, by mistake of the Contractor,
have been taken out to a greater depth than required, it shall be refilled to the proper grade
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3.03

3.04

3.05

3.06

with bedding material, and all to be placed and compacted as specified at no additional cost to
the Owner.

By instruction from Engineer: If, in the opinion of the Engineer, existing material below
trench grade is unsuitable for properly laying the pipe, the Contractor will excavate and
remove the unsuitable material and replace the same with bedding material as authorized by
the Engineer and properly compacted to his satisfaction. The Contractor will be paid under
the item titled "Unsuitable Material Excavated Below Trench Grade."

EXCAVATION NEAR EXISTING UTILITIES, ETC

It will be necessary to excavate near existing pipes, drains and other utilities in certain
locations. Some of these have been indicated on the drawings, but no attempt has been made
to show all of the services and the completeness and accuracy of the information given is not
guaranteed. The Contractor shall call "Dig-Safe™ at least three business days in advance of
any excavation to allow utilities to locate underground facilities.

As the excavation approaches pipes, conduits, or other underground structures and utilities,
digging by machinery shall be discontinued and the excavation shall be done by means of
hand tools.

If the utility is of the opinion that at any point sufficient or proper support has not been
provided, they may order additional supports placed at the expense of the Contractor.
Compliance with such order shall not relieve the Contractor from his responsibility for the
sufficiency of such supports. It shall be the responsibility of the Contractor to prevent
damage to or displacement of utilities and to consult with and request the concurrence of the
utility company's representative in this matter at all locations. The cost of protecting such
utilities shall be considered incidental to the cost of laying the pipe.

TRENCH SURCHARGES

The excavated material shall be placed adjacent to the excavation in a manner to cause no
excessive surcharge on the trench bank nor to obstruct free access to hydrants and valves.
Should traffic or other conditions make it impractical or unsafe to stack material adjacent to
trench, it shall be hauled and stored at a location provided by the Contractor and at the
expense of the Contractor. When required, it shall be re-handled and used in backfilling the
trench by the Contractor and at his expense.

SHEETING AND BRACING

The Contractor shall be responsible for the design, construction, maintenance and safety of all
sheeting and bracing required to support the sides of the excavation and to prevent the
movement of earth which could in any way damage or endanger adjacent structures, utilities,
roadways, increase the width of the excavation to more than that specified, or delay the work.

All sheeting, bracing and shoring is to be included in prices bid for several items of work in
bidding schedule and will not be paid for as separate items.

No shoring shall be left in place unless so directed by the Engineer.

DRAINAGE AND DEWATERING OF EXCAVATIONS

02315 -3



3.07

3.08

3.09

The Contractor shall conduct his operations so as to prevent at all times the accumulation of
water, ice and snow in excavations or in the vicinity of excavated areas so as to prevent water
from interfering with the progress or quality of the work. Under no conditions shall water be
allowed to rise in unbackfilled trenches after pipe has been placed.

Accumulated water, ice and snow shall be promptly removed and disposed of by dewatering.
Disposal shall be carried out in a manner which will not create a hazard to public health; nor
cause injury to public or private property, work completed or in progress, or public streets;
nor cause any interference in the use of streets and roads by the public. Pipes under
construction shall not be used for drainage of excavations.

During construction, when an unstable condition in the pipe sub-grade has been created due to
the Contractor'S excavation, the sub-grade shall be stabilized by dewatering or other means
accepted by the Engineer.

BACKFILLING - GENERAL

In general and unless other material is indicated on the drawings or is specified, material used
for backfilling trenches and excavations around structures shall be suitable material which
was removed in the course of making the construction excavations or as specified.

Frozen materials shall not be placed in the backfill, nor shall material be placed upon frozen
material. Previous frozen material shall be removed or shall be otherwise treated as required
before new backfill is placed.

Backfilling shall be done as soon as practical after the pipe has been laid and jointed.
SUITABLE BACKFILL MATERIAL

Suitable backfill material shall be the following or a combination of the following:

1. Excavated material that will compact to the compaction requirements.

2. Material that does not contain rocks larger than 8" in any dimension.

3. Dry clay backfill free from lumps.

4. Wet clay that alone would pump but when mixed with sand and/or gravel will be stable
and will compact.

BACKFILLING PIPE TRENCHES

As soon as practicable after the pipes have been laid and jointed, backfilling shall begin and
shall proceed until it is completed or has sufficient backfill to allow pipe testing.

1. The first layer of suitable backfill material shall be brought half-way up the pipe and
compacted to 80% maximum density and then the normal backfilling shall begin and shall
be compacted as specified.

2. All backfill shall be thoroughly compacted by hand tamping as placed, by use of
mechanical or vibratory compactors, or by other acceptable methods.
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3.10

3.11

3. Remainder of the trench shall be backfilled as follows:

a. In paved areas, road shoulders and seeded areas, the entire depth of trenches above
the center line of the pipe shall be backfilled in eight (8) inch layers with suitable
backfill material and each layer thoroughly and carefully compacted as specified.
Bring backfill up to bottom of gravel base and/or loam.

b. In other areas, the trench above the center- line of the pipe shall have suitable backfill
material placed and compacted in eighteen (18) inch maximum layers as specified.

The nature of the excavated materials will govern both their acceptability for backfill and the
method best suited for their placement and compaction in the backfill.

1. Both the materials and the methods shall be subject to the acceptance of the Engineer.
2. No stones or rock larger than 8" in the greatest dimension shall be placed in the backfill.

Backfilling in public right-of-way, along the streets or highways in or along shoulder, berm or
backslope shall be done in accordance with the specifications and requirements of the state or
municipality, whichever is responsible for the street or highway involved. Responsibility for
the fulfillment of permit conditions or any other applicable requirements of the street or
highway authority shall be the obligation of the Contractor. Surface restoration shall be
carried out to the satisfaction of the street or highway authority or as shown on the plans.

Backfilling shall follow pipe laying as closely as reasonable, so that a minimum of trench
shall be open at any time. The regulations of the highway authorities shall be observed as
regards the amount of trench to be open at any one time. Over night, and especially over
weekends and holidays, the amount of open trench shall be kept at an absolute minimum.
Any caved-in trench, especially after heavy rain and flooding, shall be cleaned out and the
bottom consolidated before any additional pipe shall be laid.

TOP OF BACKFILL

In paved and shoulder areas, backfill shall be carried up to pavement or shoulder sub-grade
ready to receive the gravel base. In other areas, backfill shall be brought up to adjacent
finished grade minus the depth of any required topsoil and so as to provide a finished surface
slightly mounded over the trench. Any trenches improperly backfilled, or where settlement
occurs, shall be reopened to the depth required for proper compaction, and shall then be
refilled and compacted with the surface restored to required grade and degree of compaction,
mounded over, and smoothed off, at no additional expense.

In unpaved areas, the gravel topping shall be left in a smooth and even condition, with no
large stone on or in the surface. In cases where a paved surface has been broken, a temporary
bituminous patch and/or a permanent paving restoration shall be made as required by the
appropriate local or state road authority.

COMPACTION

Compaction densities specified herein shall be the percentage of the maximum density
obtainable at optimum moisture content as determined and controlled in accordance with
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3.12

AASHTO Standard T-180, Method A or D depending on the material size. Field density tests
shall be made in accordance with AASHTO Standard T-147.

. Each layer of backfill shall be moistened or dried as required and shall be compacted to the

following densities, unless otherwise specified in the project specifications.
1. Bedding material: 80%
2. Suitable backfill material under paved or shoulder areas: 90%
3. Gravel base

a. Under paved areas: 95%

b. Inshoulder areas: 90%

c. As replacement for unsuitable material excavated below grade: 90%
4. Loam areas: 90%
5. All other areas: 85%
Methods and equipment proposed for compaction shall be subject to prior acceptance by the
Engineer. Compaction generally shall be done with vibrating equipment. Displacement of, or
injury to, the pipe and structure shall be avoided. Movement of in-place pipe or structures
shall be at the Contractor'S risk. Any pipe or structure damaged thereby shall be replaced or
repaired as directed by the Engineer and at the expense of the Contractor.
Testing:

1. Field density tests may be ordered by the Engineer for each foot of depth of backfill at an
average interval of 200 feet along the trench.

2. The Contractor shall furnish all necessary samples for laboratory tests and shall provide
assistance and cooperation during field tests. The Contractor shall plan his operations to
allow adequate time for laboratory tests and to permit taking of field density tests during
compaction.

3. Any costs of retesting required as a result of failure to meet compaction requirements
shall be borne by the Contractor.

FILL AND GRADING

Excavated material not required for backfilling around pipes or structures may be used for fill
in areas which require material for re-grading.

The re-grading shall be carried out as directed by the Engineer, so that all surface water will
drain towards brooks or drainage pipes.

All material shall be of such nature that after it has been placed and properly compacted, it
will make a dense and stable fill.
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3.13

3.14

PROTECTION OF EXISTING STRUCTURES

All existing pipes, wires, poles, fences, property line markers and other items, which must be
preserved in place without being temporarily or permanently relocated, shall be carefully
supported and protected from injury by the Contractor, at no additional cost to the Owner.
Should such items be injured, they shall be restored by the Contractor, without compensation
therefore, to at least as good condition as that in which they were found immediately before
the work was begun.

ACCOMMODATION OF TRAFFIC

The Contractor shall construct and maintain, without extra compensation, such adequate and
proper bridges over excavations as may be necessary or as directed for the safe
accommodation of pedestrians and vehicles. The Contractor shall furnish and erect, without
cost to the Owner, substantial barricades at crossing of trenches, or along the trench, to protect
the traveling public.

The Contractor shall not obstruct fire hydrants.

-- END OF SECTION --
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