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PURPOSE

This section covers the requirements for Site Preparation and Earthwork.
The Contractor shall furnish all tools, equipment, utilities, facilities,
etc., and shall perform 21l labor and services necessary for the proper
execution and completion of the work.

QUALITY STANDARDS

GENERAL

GPC and/or the Contractor performing this work shall control
their activities so that the quality of items and services

will meet the requirements of this specification, applicable
Codes and Standards, and other contract documents.

REFERENCED CCDES AND STANDARDS

Codes and standards referenced in this section of this specifi-
cation include, but are not limited to, those listed telow.

Codes and standards used in conjunction with this section for

winich the date of issue is not indicated below shall be of the
date of issue in effect upon issuance of Revision "0" of this

section.

Sponsor  Number Subject

ASTM A 185-72 Standard Specification for Welded
Steel Wire Fabric for Concrete
Reinforcement

ASTM A 615-72 Standard Specification for Deformed

and Plain Billet-Steel Bars for
Concrete Reinforcement

ASTM C 33~71 Standard Specification for Concrete
Aggregates

ASTH C 39-72 Test for Compressive Strength of
Cylindrical Concrete Specimens

ASTM C 150-73 Sta..dard Specification for Portland
Cement

ASTM C 309-74 Liquid Membrane - Forming Compound

for Curing Concrete

ASTM € 654-70T7 Tentative Specification for Porous
Concrete Pipe

ASTM D 422-63(1972) Particle - Size Analysis of Soils
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AASHTO M 120-70 Standard Specificatien for Bituminous
(1674 Coated Corrugated Metal Culvert Pipe and
Pipe Arches.

AWlWA C 201-66 Standard for Tabricated Electrically
Welded Steel Water Pipe

DoT 164 (1977) Straw Mulch Stabilization

DOT 205 (1977) Roadway Excavation

DOT 208 (1977) Embankments

OSHA Occupational Safety and Health

Administration (Current)
QUALITY REQUIREMENTS

The following paragraphs shall be in compliance with
Section C2.16, Quality Assurance Requir-ments:

Parvagraph C2.2.5,D =~ Pipe Net Work.

2. Paragraph C2.2.6,C - Power Block Excavation Including
Blasting and Marl Protection.

3. Paragraph C2.2.7,C =~ Power Block Compacted Backfill,
Including Tastfill.

SCOPE
WORK INCLUDED

Earthwork and related site activities shall include but shall
not be limited to the following items:

, Clearing and grubbing.

2. Disposal of cleared and grubbed material.
3. Excavation.

4, Compaction.

5. Stc-kpiling.

6. Dewatering.

¥ Erosion control.

8. Compacted embankment and backfilling.

3 Installing pipes and pipe-arch culverts,




A e B e e dumitss wi itk

€2.2, Rev. 11
February 17, 1684

10. Rough grading for railroad track.
¥l Grade surveys.
B. WORK NOT INCLUDED

The following items of work are not included in this

specification.

Base survey control.

2. Quality control of earthwork.

3. Evaluation of acceptable foundation elevation.

¥ SUBSURFACE INFORMATION

The soils exploration data compiled in connection with the PSAR
report for the A. W. Vogtle Nuclear Plant will be available for
inspection to Contractors. Such data are solely for the conve-
nience of the Contractor. It is expressly understood and agreed
that the Owner assumes no responsibility whatsoever with respect
to the sufficiency or accuracy of the investigations thus made,
the records thereof, or of the interpretations set forth therein
or nade by the Owner in his use thereof and there is no warranty
or guaranty, either expressed or implied, that the conditions
indicated by such data are representative of those existing through=-
out such areas, or any part thereof, or that unforeseen develop~
ments may not occur, or that materials other than, or in propor=
tions different from those indicated, may not be encountered.

D. INSTRUMENTATION

1. Nine heave points have beer. installed in the power block
structures area, as shown on drawings. Each heave point
consists of an anchor embedded in the marl 5 feet below
the eventual bottom of the excavation and a 2 inch diameter
PVC pipe rising vertically from the anchor to the ground
surface. The Contractor shall, at all times during the
progress of the excavation, ensure that the PVC pijes pro-
trude above the ground surface. Excess pipe will be
removed by others. Heave points shall be abandoned upon
completion of excavation or upon commencement ¢f backfill
at the heave point location, as determined by the Owner.

- The Contractor shall, throughout all excavation and back=-
filling operations protect from damage all benchmarks,
control monuments, and settlement survey markers sub-
sequently placed by others unless otherwise specified by
the Owner. Any benchmark, control monument, or settlement
marker damaged or destroved by the Contracter shall be
replaced by the Contractor at no additicnal expense to the
Owner.
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C2.2.4 SITE PREPARATION

A CLEAR.NG AND GRUBEISNG
General

All cleared and grubbed materials shall become the property
of the Contractor and shall be removed from the site of the
work or disposed of in accordance with the provisions of
Paragraph C2.2.4.B.

g. Clearing

a. Clearing shall consist of the felling and cutting of
trees and clearing of all brush, perishable materials
of whatsoever nature, and removal of topsoil.

b. VWhere the area cleared is not to be grubbed, the
height of stumps above ground shall not exceed the
smallest diameter of the stump at its top and in
no case shall the height exceed 18 inches.

e, All trees, except trees designated to remain in place;
stumps, brush, timber, fences, buildings, debris and
buried abandoned pipe shall be cleared. Tress that
are designated in the field by the Owner to remain in
place shall be protected from damage.

d. Grass, weeds, or similar organic matter shall be
removed from the surfaces of foundations for embank-
ments and from the debris basin area.

e. Existing roads which are to be abandened shall be
demolished by rooting, pulverizing, or scarifying to
a minimum depth of 6 inches or to the bottom of the
underlying aggregate base material, whichever is lower.
Bituminous material shall be broken into pieces of
4 inches or smaller in the greatest dimension and shall
be mixed with the underlying aggregate base material.
The loosened material shall be shaped to provide a
presentable and well drained area.

3. Grubbing

a. Grubbing shall be done at debris basin area and at the
locations of excavations and embankments, to the limits
shown on the drawings, and shall include the complete
removal of all trees, stumps, roots and other embedded
or buried debris. The other areas designated for
grubbing and as shown on drawings shall be similarly
cleared.

b. All stumps and roots larger than 3/4-inch diameter
shall be removed to a depth of not less than 3 feet.
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€, Grubbing shall include the removal of any buried logs
and similar organic material,

Stripping

The Contractor shall strip all areas of excavation and
embankment to a depth of 1 foot tc the limits shown on
the drawings or as required by the Owner.

B. DISPOSAL OF CLEARED GRUBEED AND STRIPPED MATERIALS

General

Unless otherwise required all combustible material resulting
from clearing and grubbing shall be burned or removed from
the site of the work as required by the Owner. Piling for
burning shall be done in such a manner and in such locations
as to minimize the fire risk, and shall be repiled and
refired as many times as it is necessary to ensure complete
burning. The Contractor shall be responsible for prevention
and suppression of fires and any damrges caused by his
burning operations. Permits, if required, shall be obtained
from local authorities and 21l county regulations adhered

to before any burning is undertaken. The Contractor shall
have available, at all times, sufficient personnel and
suitable equipment and supplies for use in controlling

and suppressing fires.

Methods of Clearing and Grubbing

Clearing and grubbing may be don~ by any method that is not
detrimental to the work or that is not wasteful of earth
materials required for backfill or embankment construction.

Progress

Clearing and grubbing operaticns shall be carried out
sufficiently far in advance of other operations so that
they will not interfere with or delay such operations.

€2.2.5 DEWATERING

A.  GENERAL

1.

This work shall consist of installing and operating a
dewatering system of sufficient size and capacity to

control hydrostatic pressure inside the excavation slopes

and to permit all material to be excavated in a dry condition
to allow the placement of concrete.

The Contractor shall satisfy himself as to the nature and
location of the work, and general, local and physical
conditions of the ground at the site. Any failure on the
part of the Contractor to acquaint himself with the existing
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conditions will not relieve him from his responsibility
of completing the work in its entirety as reguired.

¥ The system shall be maintained in continuous operation
by the Contractor until a written directive to cease
dewatering operations has been received from the Owner.

4. The Contractor shall control, by approved methods, all
water regardless of source. Water shall be controlled
and its disposal provided at the base of the excavation.
The entire periphery of the excavation shall be ditched
and diked as shown on the drawings or as required to
prevent water from entering the excavation.

5. The capacities of pumps are shown as the minimum require-
ments. The Contractor shall refer to Mr. Robert Bush's
report dated January 12, 1973, available from the Owner
as a guidance for his design of the dewatering system.

DRAWINGS

The general arrangement of a suggested dewatering system is shown
on the drawings. The Contractor shall submit a description of
the methods with drawings and a compl:zte list of the equipment
including standby equipment which he proposes to use for dewater=
ing and disposal of water. Use of any other method proposed by
Contractor shall be subject to the approval of the Owner. The
Contractor shall be responsible for the successful operation of
the dewatering system.

PUMPS AND ACCESSORIES

Data to be Furnished

e Unless otherwise permitted i, writing by the Owner,
the Contractor shall within 60 days after approval
of the contract, submit to the Owner, lists of
material and equipment for the dewatering system
which he proposes to install, and complete working
drawings showirg fully the work he proposes to do
and related data.

b. Installation of equipment will not be permitted
until the material lists have been reviewed by the
Owner. Specifications and performance curves
shall be submitted for the dewatering pumps.
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Installation

a. Trenches for discharge pipes and porous concrete pipes
shall be excavated conforming to the provisions in
Paragraph €2.2.6,E "Trenchin_."

b. Installation of discharge pipes and porous concrete
piper and backfilling of trenches with filter material
shall be in accordance with the dimensions and details
shown on the drawings or as reguired by the Owner.

EXCAVATION

GENERAL

s

This section covers the Contract items excavation for power
block, excavaticon for ditches, trenching, excavation for
roadvays, excavation for structures and the cooling tower
area Units 1 and 2, switchyard areas, construction parking
area, batch plant area, construction facility area, railroad
vard area and work related to these items.

The Contractor shall take all measures and precauticns to
preserve, in an undisturbed condition, material beyond the
designated lines of the excavations, provided that unsuit-
able material shall be removed when required by the Owner.
Material loosened or over excavated beyond the excavation
limits as a result of excavation operations shall be
removed and replaced with compacted embankment, compacted
backfill or as directed by the Owner.

The Contractor shall provide drainage ditches and miscel-
laneous structures necessary to prevent ponding of water
in areas of excavation.

The bettom of all excavations shall be cleared of all

loose material. Unauthorized or overexcavations ghall

be restored to the Owner's satiefaction at the Contractor's
expense. Unsatisfactory material below elevations shown

on the drawings shall be removed, and replaced with com=
pacted material or as required by the Owner. Bottoms of
all excavations shall be drained and maintained in such a
manner as to prevent freestanding water.

SECTIONS AND SLOPES

)i

Excavation sections and slopes shall be cut true and
straight in conformit: with the lines and grades shown
on the drawings within tolerances of 20.2 foot,

The glopes of embankments and excavations shall be as
indicated on the drawings or as required by the Owner.
In no case shall they be steeper than the following
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iprclination, as expressed in the ratic of the horizontal
distance to the vertical rise.

a. Temporary embankments equal to or less than 3 feet in
height shall be maintained with stable side slopes.

b. Temporary excavations egual to or less than 3 feet
in depth shall be maintained with stable s.de slopes.

¢. Temporary embankment slopes exceeding 3 feet in height
in power block backfill shall be 1.5 to 1.0.

4. Temporary excavation slopes exceeding 3 feet in depth
in power block backfill shall be 1.5 to 1.0.

e. All other embankment slopes shall be 2.0 to 1.0.
£ All other excavation slopes shall be 2.0 to 1.0.

g Temporary excavation and embankment scopes exceeding
3 feet in depth in Category 2 backfill, compacted to
65 percent of the maximum dry density determined in
accordance with ASTM D 1557, shall be a maximum of 1.5
to 1.0.

3. The cut and fill slopes for roadway and ditches as shown
on the plans shall be based on the following criteria:

a. B8' - 0 fill and under Jtol
b. Over 8' - 0 fill 2 to 1l
¢c. 6' = 0 cut and under 3tol
d. Over 6' = 0 cut 2 to 1
4. Should materials of unexpected nature be encountered, or

unforeseen conditions arise at any time after the excavation
or embankment has been started, the Owner may require
steepening or flattening or benching slopes without any
right or claim by Contractor other than for the quantity of
material actually moved.

C. CXCAVATION OF POWER BLOCK

1. The Contractor shall perform all operations and incidentals
necessary to complete the excavation, dispose of waste
material and stockpile material for the power block area
backfill as shown on the drawings or as required by the
Owner.

10
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m. The maximum allowable puwder factor shall be 1 pound
per cubic vard.

n. A qualified Geclogist shall be on site during all
blasting operations.

Material will be classified by the Owner or his representative.
Sand and silty sand shall be stockpiled for fill, all other
materials shall be wasted in approved areas.

In the excavation at the power block area the Contractor
shall take all precautions necessary to protect the
foundation from damage. Hauling over the finished foundation
grade shball be limited to that which is essential for
construction purposes. The foun ':.tion shall be maintained
free of standing water and in a tree draining condition

to existing drain outlets at all times during foundation
excavation and preparation. Any equipment used for hauling
over prepared foundation, which in the opinion of the Owner,
is causing undue damage to the prepared foundation surface
or to the underlying materials shall be removed from the
work at the request of the Owner.

Acceptable foundation on marl for Category I structures:

The Contractor shall excavate into marl until the excavation
reaches acceptable foundation material at or below the
elevations shown on drawings. Acceptable foundation material
shall satisfy all of the following requirements:

a. A freshly excavated plane and horizontal surface
in marl shall appear homogeneous without any soft
or loose material.

b. The unirained shear strength shall exceed 10 kips per
square foot.

¢. The excavated surface shall be inspected and approved
in writing by the Owner.

After acceptance of the foundation by the Owner, no
vehicle or squipment shall be permitted on the foundation
without the Owner's approval.

Marl Protection

a. Horizontal surfaces where no structures occur above
shall be protected by 6 inches of backfill compacted
to the requirements of Paragraph C2.2.7,C, and as
shown on the drawings.

12
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b. Horizontal surfaces in warl where structures occur
shall be covered by a protective concrete mat. Con-
crete shall produce a minimm 2000 psi ultimate com-
pressive strength as specified in Division C3.6 of
this specification. The protective mat shall be
place no later than 24 hours after exposing the final
foundation surface to the air, unless otherwise
required by the Owner. The concrete shall be placed
within a tolerance of plus or minus 0.04 foot to the
elevations shown on the drawings.

- The exposed s'opes of the excavation into the marl
shall be protrcted by air-blown mortar in accordance
with Paragrapl 2.2.9,D.

7. Existing Standby We!. at Power Block Units 1 and 2

The Contractor shall remove porticns of the existing standby
<ell during the excavation of the power block as specified
in Section C2.3 of this specification and as required by the
Owner.

EXCAVATION FOR DRAINAGZ DITCHES

The Contract item excavation for ditches includes removal and
disposal of material for the excavation for channels leading
to or away from culverts and intercepting ditches at top of all
cut slopes as shown on the drawings or as required by the Owner.

TRENCHING

: 9 The Contract item trenching includes all excavation
required for the installation of discharge pipes and
porous concrete pipes. Trenching operations shall be
conducted in such a manner as to offer the least possible
obstruction and inconvenience to construction traffic.

2. Excavated material not used in backfilling operations
shall be disposed of as required by the Owner.

3 Dimensions

a. The maximum length of open trench shall be that length
necessary to permit uninterrupted construction progress.

b. Unless otherwise required by the Owner, trenches
shall not be less than 12 inches wider nor more
than 20 inche: wider than the outside diameter of
the pipe up to a plane 6 inches above the top of the
pipe, except where sheeting is used.

13
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H. USE AND DISPOSAL OF EXCAVATED MATERIAL

y Suitable materials from excavations, shall be used either
for backfill in the power block area or for constructing
the emb. "kments outside of the power block area.

- 8 Compacted E.bankment - Sand, siity sand, clayey sand from
required excavition may be used in the construction of
embankment. The material shall be free of all organic
material znd of 2ll material larger than 5 inches in max-
imum dimension.

5 Power Block Compacted Backfill

a. Sand and silty sand excavated from the power block
area and stockpiled separately near the site may be
used for pot-er block backfill. Designation of these
areas does not mean that all the st ckpiled material
will be acceptable for the power block backfill.
Before stockpiled material is used the suitability of
the stockpiled material Ior use in power block back-
fill shall be determined by the Owner or his repre-
sentative. Depending on the quantity of backfill
materials required, additional scurces for the backfill
may be designated within the plant site bouvndary. The
suitability of materials from sources other than the
stockpiled areas shall be determined by the Owner or
his representative and shall be approved by Bechtel.
Designation of additional borrow sources does not! mean
that all the materials in those areas will be acceptable
for the pover block backfill. All material for power
block backfill shall be free of all organic material
and shall not include material larger than 3 inches in
maximum dimension.

b. The Category I backfill in the puwer block shall consist
of sand and silty sand material obtained from approved
stockpiles or borrow areas. Sand, silty sand backfill
to be used in power block backfill shall not contain
more than 25 percent pascing the U.S. No. 200 Sieve.
Periodic gradation tests in accordance with ASTM D 422
(Section 5) and ASTM D 1140 shall be performed on
representative samples of the backfill material to
ensure that only materials conforming to the above
requirements are used for the powerblock backfill.

The Contractor shall perform testing on representative
soil samples from the borrow areas at the time of
excavation. A minimum of one test in accordance with
ASTM D 1140 for every 5000 cubic yards of Category 1
backfill material or a2 minimum of one test per day
vhen excavation is being carried out in the borrow
areas, whichever is the greater number, is required

to monitor the quality of the backfill material. In
addition, a minimum of one gradation test of backfill

15
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material shall be performed in accordance with

ASTM D 422 (Secrticn 5) for every 25,000 cubic yards

of Category 1 backfill material. If non-uniform soil
conditions exist in the borrow areas more gradation
tests will be reguired to establish the material
su.tability and to eliminate unsuitable materials, and
therefore the extent of required additional testing
should be determined by the Contractor's field per-
scnnel responsible for the excavation work and
monitoring the quality of backfill materials. The
gradation testing specified above will be in addition
to any other gradation tests that will be performed in
conjuncticu with field testing to establish the quality
of the compacted backfill as required in C2.2.7,C,1.

4, Ares Fill and Fill for Drainage - All excavated materials
that are free of organic material and oversize material that
would prevent the placing of material in lifts of the thick-
ness specified in Paragraph €2.2.7,D are suitable for =he
construction of area fill embankment.

. Waste - All excess suitable material and material that is
unsuitable for compacted embankment, compacted backfill or
area fill shall be placed in the disposal area to the lines
and elevations shown on the Arawings, or wasted as designated
by the Owner.

OVERHAUL

; & Overhaul ccusists of hauling excavated materials bevond the
free-haul distance, The distznce such material is hauled
will be taken as the distance between the center of volume
of excavation and the center of volume of the material as
deposited, less 1,000 feet of free-haul. Any additional
haul due to circuitous travel shall not be considered.
Vehicles used for hauling shall be satisfactory to tlLe
Ovner and shall be sufficient in number and capacity for
the work involved. When directed by the Owner the Con-
tractor shall route his hauling equipment over the grade
in such a manner as to make maximum use of the compactive
effort afforded thereby.

A Overhaul will be applied to excavation in the general
plant area, excavation in the power block area, and

excavation in ditches.

EMBANKMENT AND BACKFILL

GENERAL

1. This section covers the contract items compacted embankment,
compacted backfill and roadway embankment. The type of

16
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benez th nrn=-Category I struc-tures shall be compacted to
an average of 95 percent of the maximum dry density
determined in accordance with ASTM D 1557 wvith not more
than 10 percent of the tests between 95 and 93 percent
and no test below 23 percent. The average compaction
shall be evaluated for sets of up to twenty field
density tests made after placement in any area in which
the fill is placed. The average compaction of up to
twenty field density tests need not be determined if no
test in the set falls below 95 percent. An area in which
fill is placed shall be any contiguously placed area
whose maximum depth is one foot and whose maximum area
is 1,000,000 square feet. Compacted embankment beneath
parking areas, laydown areas and areas as shown shall
be compacted to 90 percent of the maximum density
determined by ASTM D 1557. Field density shall be
determined by ASTM D 1556 and moisture content of soil
shall be determined by ASTM D 2216. The quality of
embankment shzll be monitored by performing a minimum
of one field density test for every 50,000 square feet
of fill placed per foot of depth. Areas less than
50,000 square feet which ace compacted separately from
adjacent material shall be monitored by performing a
minimum of cne field density test per foot depth.

Areas corpacted by vibratory or other approved hand
operated power tampers shall be monitored by performing
a minimum of cne field density test for every 5000 square
feet of fill placed per foot depth. Areas less than
5000 square feet which are compacted by hand compactors
separately from adjacent material shall be monitored

by performing a minimum of cne field density test

per foot depth of fill placed.

Field density may be determined by ASTM D 2922 method
provided it is approved by the Owner and provided that
daily field density checks are alsc made using ASTM

D 1556 method. If ASTM D 2922 method is used for field
density determination, the nuclear device should be
calibrated every day using ASTM 1556. Field density
test in any test embankment shall be done by ASTM D
1556 only.

The Contractor shall keep the top of the embankments
during construction at such elevation and section to
provide natural surface drainage at all times. If the
Contractor stops work on any portion of the embankme..t
on account of rain or impending rain, the surface sh:1ll
be graded to facilitate drainage and the surfaces shall
be sealed by passing rubber tired equipment or flat
drum rollers over the surface. Before work is resumed
in the area, the surface shall be scarified to a depth
of not less than 6 inches, moisture conditioned, and
recompacted to the specified density.

18
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Should the Owner determine that any portion of the
surface ¢f the embankment has become so dryv or glazed
during constructicn that bomnd with the succeeding

layer to be placed thereon cannot be obtained or should
ruts and roadways develop on the ewbankment such sur-
faces shall be scarified to a minimum depth of 6 inches,
releveled, moisture conditioned, and recompacted to the
specified density just prior to placing of the succeed~
ing layer of embankment.

All surfaces of compleiLed embankment slope and profile
surfaces shall be compacted tc¢ the lines shown on the
drawings with a tolerance of plus or minus 0.2 foot
and shall be zraded to a uniform surface. Surface of
compacted embankment shall be maintained at higher
elevation than area fill during constructicn of the
compacted embankment.

During placing and compacting of the first & feet of
embankment, the water table shall be maintained below

the elevation of the foundation upon which the

embankment is being placed or compacted. During placement
and compaction of the embankment above the first 4 feet

of embankment, the water table at any point shall be
maintained at least four feet below the surface of the
embankment being placed, or compacted.

No materizl shall be placed upon a frozen surface nor
shall any snow, ice or frozen earth be incorporated in
the embankment. Unless approved, placement operations
shall be suspended when the ambient temperature is 32 F
or below.

The empankment surface shall be crowned at all times
during the construction so that water will readily
drain off. Unless otherwise shown or approved, all
enbankment 2ones shall be placed with equipment
traveling parallel to the centerline and shall be
raised sim:ltaneously. The differential elevation
between adjacent zones shall not exceed 2 feet.

In areas outside the power block where embankment is
compacted to 95 percent, backfill for ditches shall be
compacted to 95 percent of the maximum density deter-
mined by ASTM D 1557. In areas outside the power block
where embankment is compacted to 90 percent, backfill
for ditches shall be compacted to 90 percent of the
maximum density determined by ASTM D 1557.

Backfill shall be placed and hand compacted to a
minimum of 3 feet depth above the top of embedded
items (pipe, drains, conduit, etc.) before the use
of rollers and heavy equipment.
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m. Backfill material shill be Jdepoasited it livers 6 inches
or less in uncompacted thickness and compacted as
defined abicve.

n. When a field density test is carried cut which indicates
that the percent compaction has not been met, the
material represented by the failing test shall be
removed and replaced or moisture conditioned,
reworked in accordance with Paragraph €2.2.7,B,
recompacted and retested.

0. Roadway embankment shall be compacted to not less
than 95 percent of its maximum density determined
by ASTM D 1557 in accordance with Paragraph Ce-2:1,0,3%,€
above.

pP. When noted on the drawings, specific structures whose
footings are located less than four feet below criginal
grade shall have compacted embankment plzced beneath
their footings to a minimum depth of four feet below
the original in situ grads. Tn no case where structures
are placed on in situ surface sands shall less than one
foot of compacted embankment be provided beneath the
foundaticns.

q. Lean concrete mudmats may be placed beneath Category 2
piping in non-Category 1 backfill areas to a limit of
three feet horizontally beyond the outside edge of a
pipe or a bank of pipes and to a maximum thickness
of 6 inches. A bank of pipes shall be two or more
parallel pipes placed in a commen trench whose spacing
does not exceed 2 feet. Mudmats shall not be placed
on the sloping sidvs of trenches. Care shall bc taken
ot to place concrete on or around in-place pipes.
Mudnats shall be sloped to provide adequate drainage.

C. POWER BLOCK COMPACTED BACKFILL (CATEGORY 1 BACKFILL)

¥ The contract item power block compacted backfill includes
all the backfill in the power block area. Backfill
material in accordance with Paragraph C2.2.6,H,3 shall be
placed in layers not exceeding 6 inches in thickness
before compaction. Unless otherwise shown or specified
Category 1 backfill shall be compacted to an average of
97 percent of the maximum dry density determined in
accordance with ASTM D 1557 with not more than 10 percent
of tests below 95 percent and no test below 93 percent.
Category 1 backfill to be placed in the power block
excavation area north of the turbine building and above
elevation 185.5 shall be compacted to an average of
95 percent of the maximum dry density determined in
accordance with ASTM D 1557 with not more than 10 percent
of the tests between 95 and 93 percent and no test below
93 percent. Field density shall be determined by
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ASTM D 1556. The materials shall be conditioned te have

a moisture content at the time of compaction in accordance
with Paragraph C2.2.7,C10 such that the specified compac-
ticn may be cbtained. The guality of Category I backfill
shall be monitored by performing a minimum of one field
density test for every 20,000 square feet of fill placed
per foot depth. Areas less than 20,000 square feet which
are compacted separately from adjacent material shall be
menitored by performing a minimum of one field density

test per foot depth. Areas compacted by vibratory com=
pactors or other approved hand operated power tampers
{(C2.27,C,5) shall be monitored by performing a minimum of
one field density test for every 2000 square feet of fill
placed per foot depth. Areas less than 2,000 square feet
which are compacted by hand compactors separately from
adjacent material shall be monitored by performing a
minimum of cne field density test per foot depth of fill
placed. The average compaction shall be evaluated for

sets of up to twenty field density tests made after place-
ment in any area in which fill is placed. In the area
requiring 97 percent compaction, the average compaction of
up to twenty field density tests need not be determined if
no test in the set falls below 97 percent. In the area
requiring 95 percent compaction, the average compacticn

of up to twenty field density tests need not be determined
if no test in the set falls below 95 percent. An area in
which fill is placed shall be any contigucusly placed area
whose maximum depth is one foot and whose maximum area is
400,000 square feet. In situ field density determinaticons
for Category I backfill shall be made in accordance with
ASTM D 1556 using a 12-inch sand cone. All tests shall be
made at 3 depth of 12 inches below the fill surface and the
test hole shall have a volume of at least 0.2 cubic feet.
Construction equipment must be stopped during the time the
sand is being poured into the hole so as to prevent its
densification by vibration. During the initial stages of
Category 1 backfilling (about 2 weeks), one compaction test
must be made for every field density test in accordance with
ASTM D 1557, using a 4-inch diameter mold. Thereafter, provided
satisfactory performance has been achieved in the initial
phase, a minimum of one laboratory compaction (ASTM D 1557)
test shall be made for each 5250 cubic yards of fill placed
or one laboratory compaction (ASTM D 1557) test per day,
whichever ‘s the gieater number. Also, a minimum of one
test in accordance with ASTM D 1140 shall be performed for
every 5250 cubic yards and a minimum of one test in accor-
dance with ASTM D 422 (Section 5) shall be performed for
every 26,250 cubic yards of fill placed and compacted.

The Contractor shall exercise extreme care in placing and
compacting backfill in the proximity of all structures.
Where backfill is placed over or against concrete structures
or pipes, the fill operation shall not commence until
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The backfill material may be compacted in
4 inch maximum loose lifts by use of suitably
sized hand held wooden tampers. This back-
fill material shazil contain less than

10 percent fines. The backfill material
shall be compacted by tamping to the
satisfaction of GPC Field Quality Coatrol. A
minimum of 4 tamps shall be applied to the
enticre area of each lift. After Category 1
backfill has been placed tc a minimum of one
lift above the tops of the ducts or pipes
backfilling with Category 1 material shall
continue with hand cperated vibratory
compactors and power tampers to a minimum
depth of cover of 3 feet at which point
vibratory rollers and other heavy equipment
may be used. Care shall be taken to avoid
damzge to the pipe and its coatings through
the use of wooden tampers and hand cperated
vibratory compactors and power tampers.

In areas between pipes where compaction is
performed bv wooden tamper and ccnstrained
access prevents use of the sand cone test, a
minimum of &4 static cone penetrometer tests
shall be performed per 100 linear feet or

200 square feet per lift of pipe trench.
Testing may be performed after an additional
lift has been placed with the cone penetrating
a maximum of 3 inches from the surface of the
backfill into the lift being tested. Readings
shall be obtained using a 1/2 square inch
cross sectional area steel cone. Fenetrometer
readings representing acceptable compaction
shall be obtained by correlating penetrometer
rea '“ngs with sand cone tests taken in the
backf.ll material being used. Reference X
Paragrar~h €2.2.7,C,15,f. Haterial representsd
by a test below the calibrated reading shall
be removed and or reworked and -etested. In
addition, one sand cone test in accordance
with ASTM D 1556 shall be performed for every
200 linear feet or 2000 square feet per foot
of depth of trench placed by this method. An
area adjacent to piping shall be backfilled
by this method of sufficient area and depth
for performance of the sand cone test.

Bolts attaching pipes to frames used for

welding shall be cut free prior to completion
of backfilling of safety-related piping.
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Craded aggregate in accordance with fseorgia Department of
Transportation Specification, Secti n 8.15 (1277) may be
placed within 10 feet of power black e:rcavation slopes where
required to begin compaction on saturated in-situ soils.

Placement

Structural backfill shall be placed in horizontal
layers not exceeding 6 inches i ncompacted thickness
in the powerblock area zs shown fhe moisture
content shall be as regquired by Psragraph 10 below.
No backfilling against concrete walls shall be done
until the concrete has attained a strength equal to
70 percent of the design strength. No backfilling
against base slabs shall be done until the specified
curing time has elapsed, except as follows: if
waterproofing has been qualified as a curing agent
in accordance with ASTM C 309, backfilling against
bzse slabs may proceed upon curing of waterproofing.
If the subgrade concrete has been waterproofed, the
backfilling shall be done so as not to damage the
waterproofing or its protective materials. If, as
determined by the Owner, the top or contact surfaces
of the previous fill laver have become too dry to
permit a suitable bond between those surfaces ‘and the
fill to be placed thereon, such surfaces shall be
scarified, the loosened mzterial dampened to the
required moisture content and then compacted to the
density of the underlying material. Before placing
additional fill, material which is soft and yielding
as a result of excessive water shall be either
replaced with suitable material, or scarified and
allowed to dry out to the specified moisture

content and recompacted. Such removal, replacement,
recompaction and delays resulting from such operations
shzll be at the expense of the Contractor. Oversize
material shall be removed from the backfill and
disposed of in designated waste areas.

The Contractor shall keep the top of backfill
properly drained at all times during construction.
If the Contractor stops work on any portion of the
backfill on account of rain or impending rain, the
surface shall be graded to facilitate drainage.
Before the work is resumed in the area, the surface
shall be scarified to a depth of not less than

6 inches, moisture conditioned and recompacted to
the specified density.
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average optimvm moisture content shzll be periodically
updated as more data become availzble to account for
possible variations in the fill quality either in stock-
piles or in borrow excavations. The moisture content of
Category I backfill at the time of cempaction shall be
within minus 3 percentage points and plus 2 percentage
points of the average optimum moisture content of the rill
materials determined in accordance with ASTM D 1557. The
moisture content of the material at the time of compaction
shall be determined by ASTM D 2216 or by any approved
rapid procedure method that has been correlated with

ASTM D 2216. After placement of loose material in the
backfill, the moisture content shall be adjusted as
necessary to bring the material within the required
moisture content limits. Material placed in the backfill
too wet for compaction shall be left to drainm, to be
aerated and dried by discing and harrewing or other
approved means until the moisture content of the entire
layer is uniform and within the required limits. Material
placed in the backfill too dry for suitable compaction
shall be moistened by sprinkling with water. Sprinkling
shall be by sprinkler trucks equipped with pressure spray
bars and valves to give a uniform and even application

of water to the dry areas ar' positive control of the
rate of water application at all times, or by other means
appreved by the Owner in areas too restricted in which to
operate a water truck. The layer shall then be disced,
harrowed or otherwise mixed until the moisture content

of the entire layer is uniform and within the specified
limits. Any section of backfill containing material
which is too wet or too dry shall not be compacted until
the moisture content of the material is brought within
the specified limits, or the material shall be removed
and replaced with material having a moisture content
within the specified limits. Such removal and replace-
ment 2nd any delays resulting from such operations shall
be by and at the expense of the Contractor.

Procedure For Correcting Nonconformance of Category I Backfill

a. When a field density test is carried out which
indicates that the compaction criteria will not be
met, the following action shall be taken:

1. Delineate the 20,00C square foot area, 1 foot
deep represented by the low test.

2. Stop all further filling in the delineated area.
3. Remove all fill to the top of the lift in which
the low test is located and harrow and moisture

condition the lift in gquestion as necessary to
meet the requirements of Paragraph C2.2.7,C.
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s Record the number of blows required to drive
the coune point 1-3/4 inches into the hele.

P Auger to depth of 2 fest. Repeat the same
testing procedure and record the number of
blows.

e. Continue the testing at 1-foot intervals

Jown to & feet.

2., The field testing and evaluation shall be
monitored by a Bechtel Engineer.

3. Prior to testing, the dynamic cone penetrometer
shall be calibrated against the Standard
Penetration Test (SPT) for Category I backfill
materials. To do this, a SPT boring shall be made
in undiscuibed Category I backfill and Standaxd
Penetration Tests shall be made continucusly from
the surface down to 6 feet. Adjacent to the
borings dynamic cone penetration tests will be
made at 6-inch intervals in at least two auger
holes to depths of at least 4 feet. A correlation
will then be made between the cone penetration

» resistance and the SPT. The actual number of
rorrelation tests that will be required shall be
determined by the Bechtel Engineer.

4. An accura.e documentation of all testing and
evaluation shall be maintained. Documentation
shall include blow count at each iaterva.l,
coordinates and elevation of ground surface at
test location, number and z2levation of tests,
date test was performed and other pertinent data.

&. Method for Abandoning Exploratory Borings Augered
in Categeory I Backfill

1. Esploratory Borings augered for dynamic cone
penetrometer testing, proviiug ring penetrometer
testing 2nd Shelby tube sample securing in
Categorv I backfill shall be abandoned in
accordance with the following:

a. On completion of the last test or sample
taken in the auger hole, auger to a depth
of 4 inches below the deepest advancement
of the auger.

b. Lower a tremie pipe to the bottcm of the
hole and pump a grout mix of cne part cement
to one part water into the hole at the
bottom.
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$3 Continue punmping grout until surface returns
are obtained. Continue pumping so as to
maintain the level of grout at the top of

the hole.

d. Place additional grout in the hole at the
surface if the level of grout declines before
setting.

e. This procedure shall be varied only if

directed by the Bechtel Soils Engineer.

2. The augered holes shall be filled with grout

immediately after completion of boring except as
follows. If grout is not immediately available the
hole shall be temporarily filled with sand to
prevent sloughing. When grout is made available
the heole shall be reaugered to its furthest
previous advancement and backfilled with grout.

Abandonment of exploratory borings shall be
documented and the information provided to engi-
neering. Documentation shall include the volume of
grout used, the depth, number, coordinates and
ground surface elevation of the grouted hele, the
date the grouting was completed and other pertinent
data. The Contractor shall assist the Owner in
obtaining all such information as required.

15. Test Embankment in Power Block Compacted Backfill

a. General

) i

The cbjective of the test fill operation is to
determine suitable compaction equipment and pro-
cedures to cobtain Categsosry I structural backfill
that meets the specified ccmpaction criteria. The
purpose of the test fills will be to demonstrate
that the roller type, moisture conditioning, number
cf passes, and lift thickness iLsed will obtain the
required compaction.

Specifically, the test fill program will be used:

(a) To evaluate whether the specified compaction
criteria can be met with the Contractor's
proposed equipment and procedures.

(t) To permit the Contractor to modify his

compaction equipment and procedures as
necessary to meet the compaction criteria.
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Ltraw
Straw shall be either new straw derived from rice, wheat,
cats, or barley, or racetrack stable bedding material.

Unweatlhered, unchopped small grain straw shall be used.

Jute Netting and Jute Bags

Jute netting shall be heavy woven jute mesh of rugged
construction and shall be constructed of undved and
unbleached twisted jute fibers. Jute bags shall be of
any commercial type.

Seed

Seed shall be capable of establishing permanent vegetation
in a short period of time. For use on stockpiles slopes,
seed selection will be restricted to a low root and growth
ground cover. Pensacola bahia grass, common bermuda grass
seed or approved equal shail be u<ed.

Commercial Fertilizer

Commercial fertilizer shall be in pelleted or granular form,
shall comply with the chemical analysis as specified by the
Owner and chall conform to the requirements of the Agricultural
Code of the State of Georgia. N-P,05-K;0 with specified
proportion shall be used.

Topsoil

Topsoil where required shall consist of fertile, friable
soil of loamy character, and shall contain an amount of
organic matter normal to the region. Topsoil shall be
capable of sustaining healthy plant life.

Wood Fibers

wocd fiber shall be derived from Hemlock, Aspen, or Alder
Chips dyed green.

Lime

Agricultural lime suitable for apnlication in slurry mix.
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STABILIZATION OF SOIL SLOPES

¥,

General

Soil slopes include all denuded cut, fill, stockpiles or
natural soil slopes. They will be constructed as specified
in Paragraph C2.2.6,B in this specification. Soil stabili-
zation shall be performed to control water and wind erosion
during and after grading operations as directed by the
Owner.

Scope of Work

The Contractor shall perform all work necessary for soil
stabilization including short and long term stabilization.
The Contractor shall furnish all tools, labor, equipment
and supervision for the satisfactory completion of the
work. This may include but is not limited to the following
items:

a. Chemical Soil Stabilization.
b. Straw Mulch Stabilization.
. Jute Netting.

d. Seeding.

e. Sandbag Check Dams.

Description
i Chemical Stabilization

The Contractor shall use chemical binders such as
Aerospray 52 Binder of Curasol AE or Petroset S. B. on
soil ilopes from all the cuts, fills, stockpiles and
disposal areas as soon as the slope is formed to
retard erosion for a short time period or until condi-
tions are more favorable for long term vegetative
stabilization. Slopes that will become permanent or
exposed for a long period will be seeded for permanent
vegetation after the chemical stabilization. Chemical
binders shall be applied in accordance with the manu-
facturer's recommendations or as directed by the Owner.

b. Straw Mulch Stabilization

The Contractor shall perform all work necessary to
prepare areas on which straw is to be placed. The
work shall conform to DOT section 164 except that
the straw c2n be used as a mulch product on newly
seeded areas and it can be applied on 2H:IV slopes.
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s
pioportions. A gear pump with paddle agitation is
recomrended. If a centrifugal pump is used, the
delivery time must be limited to 20 minutes or
less (moment from placing seed in water until tank
is empty). The Contractor, within one vear,
preferably in March or April, shall fertilize all
slopes with (N-Py045-K,0) at the rate of 100 lbs per
acre and reseed area< eroded by excessive rain 'l
until a good vegetacive cover is established.

e. Sandbag Check Dams

Sandbag Check Dams are temporary barriers or diversions
that are constructed of sandbags to retain sediment
on-site and to cause deposition of sediment at the
structure. The Contractor shall provide the check dams
as directed by the Owner.

DRAINAGE
GENERAL

This section covers the contract items culverts and the lined
ditches at the locations shown on the plans. The Contractor
shall furnish all labor and equipment and perform all operations
required for placing and constructing culverts and drainage
ditches as required on the design drawings.

CULVERTS

This work shall consist of installing corrugated metal pipe and
pipe arches for culverts and drains all with necessary fittings
as shown on the plans or as directed by the Owner in accordance
with the provisions of this specification

¥, Materials
a. Corrugated Steel Pipe and Pipe-Arch Culverts

Corrugated steel pipe and pipe-arch culverts shall
conform to the sizes and gages as shown on the design
drawings. Material and fabrication shall conform to
AASHTO Designation M36 Type II and AASHTO Designation
M190 Type A for additional coating.

b. Structural Plate Pipes and Pipe-Arch Culverts

Steel structural plate for pipe., pipe arches and
arches shall conform to the sizes and gages as shown
on the design drawings aid shall conform to AASHTO
Designation M167 and AASHTO Designation M36

Type 11 and AASHTO Designation M190 Type A for
additional coating.
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[N Coating

Bituminous coating of pipes shall conform to the
provisiocns of AASHTO Designation M120. Galvanized
corrugated steel bituminous coated pipe and pipe-arch
culverts shall be used as special provision. When
protective coatings are applied to pipes, each section
of pipe and fittings shall have the thickness painted
on the inner surface so that the thickness can be
rezdily identified. Damaged bituminous coatings shall
be repaired by the Contractor at his expense, by
applying bituminous material conforming to the pro-
visions or other approved material as directed by the
Owner.

Placement

a. Corrugeted metal products shall be shipped and handled
in such a manner as to prevent bruising, scaling or
breaking of protective coating.

b. Excavation, backfill, and shaped bedding shall conform
to the provisions in Paragraph C2.2.6,E "Trenching" or
as shown on the drawings.

¢. The pipes shall be laid in a trench excavated to the
lines and grades established by the Engineer. The
bottom of the trench shall be graded and prepared to
provide a firm and uniform bearing throughout the
entire length of the pipe.

Structures

Where shown on the plans, inlet and ocutlet structures shall
be constructed or installed in connnection with corrugated
metal pipes. Where such structures are constructed or
installed, the ends of pipes shazll be placed flush or cut
off flush with the structure face, unless otherwise directed
by the Owner.

Stone Protection

This work shall consist of stone slope and stone structure
protecticon for ditches, embankments and structures as shown
on the drawings.

B Materials
(1) Stone Slope Protection. The rock material for the

contract item Stone Slope Protection shall contain
50 to €0 percent by weight of rock and boulders
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Placement

(1) Stone slope protection and stone structure
protection shall be placed to the lines and grades
shovn immediately following completion of the embank-
ment, chanuel, or structure involved, unless otherwise
required by the Owner's Representatives. Stone slope
protection shall be placed to its full course thickness
in one operation in such a manner as to be stable.
The larger stones shall be evenly distributed throughout
the entire mass of stouss so that the rock material
in its final position shall conform to the specified
gradation. Surfaces of the completed protection shali
be to the lines and grades shown on the drawing with
a tolerance of plus 0.50 feet except that the extreme
of cuch tolerance shall not be continuous over an area
greater than 200 square feet. Stone structure pro-
tection shall be placed in such 3 manner that the large
boulders . ce well distributed through the rock mass.
Rock or boulders shall be placed in such a manner as
to prevent damage to the concrete structures.

(2) Filter material shall be placed under stone structure
and stone slope protection in locations and "¢ the
lines and grades shown on the drawings. The subgrade
upon which the filter material is to be placed shall
be tamped or rolled to provide an acceptable founda-
tion before placement of the filter material. The
placing methods shall be such as to prevent
segregation of the material. Filter material
requiring compacticn shall have a water content of
3 to 10 percent during compaction; or 2s reguired
to place and compact it as specified without
segregation. Filter material shall be compacted with
a roller weighing not less than 50 pounds per linear
inch of drum length, or by other approved means.
Filter material shall be compacted to not less than
70 nor more than %0 percent of the maximum density
determined in accordance with ASTM D 1557.

c. REINFORCED CONCRETE

This work shall consist of construction of reinforced
concrete headwalls of the culverts and other structures
in accordance with the details and dimensions shown on
the plans, and Division C3 of this specification.

i Portland cement shall conform to ASTM C 150, Type I or
Type II.

3 Unless otherwise specified or shown concrete shall have a

3000 psi minimum ultimate compressive strength as specified
in Division C3.6 of this specification.
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(2) The premixed mortar shall contain not less than
6-1/2 sacks of Portland cement per cubic yard,
fine aggregate and water. A maximum of 30 percent
pea gravel may be substituted for fine aggregate.
The maximum size of pea gravel shall .e such that
100 percent passes the 1/2 in._h screen and at least
90 percent passes the 3/8 inch screen.

(3) The mix shall have a slump that is not more than

2 inches and shall remain firmly in place after
application.

Mesh Reinforcement

(1) M sh reinforcement shall conform to ASTM
Specification A-185.

(2) Mesh reinforcement shall be rolled flat before
placing concrete, unless otherwise shown on the
plans. Mesh reinforcement shall be held firmly
in place against vertical or transverse movement
by means of devices satisfactory to the Owner.

(3) Mesh reinforcement shall be lapped sufficiently to
maintain uniform strength and shall be securely
fastened at the ends and edges. The edge lap shall
be not less than one mesh in width.

Preparation of Foundation

a.

The foundation for areas to receive air-blown mortar
shall be evenly graded before the mortar is applied
and no point on the graded slope shall be above the
slope plane shown on the plans or directed by the
Owner.

The areas shall be thoroughly compacted, with
s.fficient moisture to provide a firm foundation
and to prevent absorption of water from the mortar,
but shall not contain free surface water.

when shown on the plans, joints, side forms and
shooting strips shall be provided for backing or
paneling. Ground or gaging wires shall be used
where necessary to establish thicknesses, surface
planes and finish lines.

Placing

‘The placing of premixed mortar shall be limited to
8-foot lifts measured along the slopes, and gaging
wires shall be placed at approximately 7-foot centers.
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