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UNITED STATES

NUCLEAR REGULATORY COMMISSION -
WASHINGTON, D. C. 20555

MEMORANDUM FOR: TERA Corp.

FROM: US NRC/TIDC/Distribution Services Branch
SUBJECT: Special Document Handling Requirements
o’

1. Please use the following special distribution list for the
attached document.

LYd EVCEL, Lo

Rek FIC S PSOM
LPOR peoscievee G
L HettLer _ p PARR

JASSALLO
R Dents&

2. The attached document requires the following special
considerations:

[:]'Do not send oversize enclosure to the NRC PDR.

[:] Only one oversize enclosure was received -~ please
return for Regulatory File storage.

[:] Proprietary information - send affidavit ounly to
the NRC PDR

f:] Other: (specify)

“ UdhO_ GQ"\L_\‘U\
L - <

cc: DSB Files TIDC/DSB Authorized Signature
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Carolina Power & Light Company
February 2, 1979 ' <

D

Mr. Harold R. Denton, Director i)
Office of Nuclear Reactor Regulation 7
United States Nuclear Regulatory Commission ‘ 0
Washington, D. C. 20555 ;g

SHEARON HARRIS NUCLEAR POWER PLANT, UNIT NOS. 1, 2, 3 AND 4

DOCKET NOS. 50-400, 50-401, 50-402, AND 50—403? -
IN-PLACE TEST FILL PROGRAM c9 ‘

el wa

Dear Mr. Denton:

Test reports of two random rockfill test fills for material to be used
in construction of the auxiliary dam and separating dike were submitted for NRC
review and approval on January 23, 1979, and January 29, 1979.

On January 30, 1979, Mr. Owen Thompson of the NRC staff visited the
Shearon Harris Nuclear Power Plant site to view the proposed random rockfill
and to discuss the random rockfill test £ill reports. Mr. Thompson has re-
quested that the following additional information be provided for his review:

1. "Large Scale Triaxial Shear and Permeability Tests, Shearon Harris
Nuclear Power Plant, Carolina Power and Light Company," United States
Army Engineer Division Laboratory, April 1975

2. Ebasco Specification CAR-SH-CH-8 "Excavation, Backfill, Filling, and
Grading"

3. Ebasco Specification CAR-SH-CH-4 "Embankments, Dams, Dikes, and
Channels

4. Inspection Reports and Supporting Data for Test Fills, VR-24-4-1 and
VR-24-4-2

~ 5. Ebasco Approval of Random Rockfill Test Fill Reports VR-24-4-1 and
VR-24-4-2 Including a Composite Plot of the Grain Size Distributions
for Both Test Fills and the Army Corps of Engineer Tests

Carolina Power & Light Company requests that review of the attached
requested information and approval of the random rockfill test reports occur
as soon as possible, but no later than February 9, 1979, so that construction
of the auxiliary dam and separating dike will not be adversely impacted.

Yours very truly,

7}7 L W g _g:g?;?ﬁ

M. A. McDuffie
Senior Vice President
Engineering and Construction

S

SDF/mf
Attachnments

I 1
411 Fayetteville Street o P, O, Box 1551 ¢ Raleigh, N. C, 27602

9022200663 .
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EBASCO SPECIFICATION :{‘:‘?"Y":‘:{& W
T EXCAVATION, BACKFILL, FILLING & GRADING
(This specification is applicable to Seismic
Category I and Non-Seismic Structures.
For classification see applicable drawings)
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PURCHASER : W N e
OWNER: CAROLINA POWER & LIGHT COMPANY
OPERATING COMPANY: CAROLINA POWER & LIGHT COMPANY
" " PROJECT: SHEARON HARRIS NUCLEAR POWER PLANT
UNIT NO.:_1,2,3&% NOMINAL Kw___900,000 KW PER UNLIT
LOCATION: WAKE COUNTY, NORTH CAROLINA
SELLER:
"THIS DOCUMENT IS DELIVERED IN ACCORDANCE WITH AND IS SUBJECT TO THE
PROVISIONS OF SECTION X OF THE CONTRACT BEIWEEN CAROLINA POWER & LIGHT
COMPANY AND EBASCO SERVICES INCORPORATED DATED SEPTEMBER 1, 1970, ,
AS AMENDED." .
Prepared under the supervision of ///7/5///;6‘ NC PE NO. 4935
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Murray Weber NC PE NO. 6498
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Ebasco Specification
Excavation, Backfill, Filling and Grading

Project Identification
No. CAR-SH-CH-8

1. SCOPE

This specification covers the excavation, foundation preparation and back-
filling for plant area buildings, all reservoir concrete structures and
filling and grading in the plant area as shown on the drawings.

In addition, the work under this sPeéification shall also include:

a - Grubbing, removal and disposal of stumps, roots and organic
material

b - Storage or disposal of all earth, sand, gravel, rock, boulders,
debris and/or other materials at the locations shown on the
drawings or approved by the Owner

¢ - The maintenance of all excavations during construction

d - Providing, installing., maintaining and removing any necessary
* sheet piling, sheeting, bracing and/or shoring

e - Erecting and maintaining substantial barricades around excavations
where required for safety

£ - Backfilling of all unauthorized over-excavations

g - Care and removal of all surface water, rain water or ground water
seeping and flowing into the excavations by means of ditching,
damming, pumping or other suitable means approved by the Owner

h - The foundation preparation in advance of concrete placement under
the plant buildings and all concrete structures in the reservoir
area

In addition to the general requirements of this specification, all additional
specific requirements pertaining to excavation as defined in Specifications
CAR~-SH-CH-4, "Embankments, Dams, Dikes and Channels" and CAR-SH-CH-3,'Clearing .
and Grubbing" shall also apply.

2. STANDARDS AND DEFINITIONS
.ol Standards

Equipment and/or services furnished in accordance with this specification shall
comply with all Federal and State laws and local ordinances &f the place of
installation and with the following codes to the extent referenced herxein.
Unless otherwise noted, the document with addenda, amendments and revisions in
effect on the date of the contract will apply. Later editions may be used by

-mutual consent in writing between the Contractor and Owner.

"a - ASTM D2049, "Relative Density of Cohesionless Soils"

b ~ ASTM D698, '"Moisture-Density Relations of Soils R2
using 5.5 1b Rammer. and 12 in. Drop"

c - ASTM D2216 “Laboratory Determination of Moisture Content RS
of Soil"

d - ASTM D3017 "Moisture Content of Soil and Soil-Aggregate in
place by Nuclear Methods (Shallow Depth)

-1~
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Ebasco Specification
Excavation, Backfill, Filling and Grading

Project Identifiéation
No. CAR-SH-CH-8 ,

2. STANDARDS AND DEFINITIONS (Cont'd) .

.17 étandards (Cont'd)
e- - ASTM D1556 "Density of Soil in Place by Sand Cone Method"
£ - ASTM D2167 "Density of Soil in Place by the Rubber-Balloon Method"
g - ASTM D2937 "Density of Soil in Place by the Drive-Cylinder Method"

h - ASTM D2922 “Determining the Density of Soil and Soil-Aggregate
‘"  in Place by Nuclear Methods (Shallow Depth)"

i - ASTM C88, "Test for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate"

J - ASTM €131, "Test for Resistance to Abrasion of Small Size Coarse
Aggregate by Use of the Los Angeles Machine"

k - Ebasco Specifications CAR-SH-CH-3, "Clearing and Grubbing"

R1

[R3.

R2

CAR-SH-CH-4, "Embankments, Dams, Dikes and Channels'

o2 Definitions

<

a - Owner
In these specifications, the word !"Owner" shall mean the individual
. appointed by the Owner and charged with technical acceptance of the

work for the Owner, or his authorized agents, engineers, assistants
and inspectors acting severally within the scope of the particular
duties and authorities delegated to them.

b - Engineer

In this specification, the word "Engineer" shall mean the Design
Engineer, Ebasco Services Incorporated.

3. EXCAVATION - GENERAL

Stumps remaining from clearing operations shall be cut flush or removed as
directed by the Owner. All stump holes shall be filled and the area rough
graded. All debris shall be disposed of as specified in Paragraph 4 of
Specification CAR-SH-CH-3 ''Clearing and Grubbing." Burying of debris shall
not be permitted within 1000 ft of the area grubbed. '

*

During the course of all excavation work located in areas beyond the clearing
and grubbing lines shown on the drawings, extreme care shall be exercised by
the Contractor to preserve and avoid damage to trees, shrubs and all other
vegetation which does not directly hamper work progress. The Contractor's
plans for the dimensions and routes of required.access roads shall be sub-

ject to the approval of the Owner and he shall not enter any designated picnic,

camping or recreational areas, except with written permission of the Ownmer.

The discharge into natural streams or ponds of gasoline, oil or any other ~

waste material is prohibited.

i

In rock excavation where the drawings show or the Owner directs that structures |

are to be founded on compacted crushed rock and random or concrete fill, the
foundation shall be over-excavated to provide for a minimum of 6 in. of such

material, unless otherwise noted on the drawings.

’
»
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" ‘Ebasco Specification _
Excavation, Backfill, Filling and Grading

Project Identification
No. CAR-SH-CH-8

3. EXCAVATION - GENERAL (Cont'd)

Adequate barricades shall be erected and maintained around excavations where
required for safety. o .

4. CLASSIFICATION OF EXCAVATION

All excavation shall be considered to fall within the following two classifi-
cations: .

a - Unclassified

Unclassified excavation shall consist of the removal, storage and/

« or disposal of all materials required to be removed such as topsoil,
clay, sand, gravel, rock fragments, boulders, soft and disintegrated
rock or any other material that can be effectively removed by a D9
Caterpillar Tractor or equal equipped with a single tooth ripper.

b - Rock

Rock excavation shall consist of the removal, storage and/or disposal
of such bedrock formations which require continuous drilling and
blasting. :

[y

5. VARIATION IN EXCAVATION -

It is likely that fissures, cracks, joints, cavities, overhangs or other
irregularities in the rock surface may be encountered that will require excava-
tion in excess of the foundation lines and grades initially shown on the drawings
or specified. The right is reserved by the Owner to vary the depth, width and
length of excavation and to increase or decrease the slopes of the excavations
for the purpose of obtaining the most stable or economical foundation or the
most desirable final result, The right is also reserved by the Owner to require
that additional excavation be performed after excavation has been commenced or
has been completed to the lines and/or grades shown on the drawings, previously
specified, ordered, or staked on the ground.

.1 Variations of deth, width' and length of excavation or increase and
decrease of excavation slopes from those shown on the drawings or established
by the Engineer which are required by the Contractor for any reason shall be
approved by the Owner before such changes are made.

6. DISPOSITION OF EXCAVATED MATERIAL

.1 Topgoil --

Immediately after grubbing and stump removal operations and before general ex-
cavation commences, topsoil shall be removed where and to such a depth as may
be directed by the Owner. Topsoil is defined as the loamy dark surface or top
layer of soil including fine roots, the herbaceous vegetation and overlying
grass and is characterized by the presence of organic matter,

The topsoil to be reused shall be stockpiled at convenient approved locationms.
Compaction of this soil shall be accomplished by two or three passages of
hauling and spreading equipment.. Stockpiles shall be smoothed to a measurable
outline and shall be constructed as directed and approved by the Owner.

-3 -






Ebasco Specification
Excavation, Backfill, Filling and Grading

Project Identification

No. CAR-SH-CH-8 ’ ) .
6. DISPOSITION OF EXCAVATED MATERIAL (Cont'd)
o2 Suitable Excavated Material

- Insofar é;‘it is practicable, all suitable materials resulting from open

cut excavations shall be used for permanent construction.

The Contractor's blasting and other operations in the excavations shall be.
such that the materials excavated shall yield as much required suitable
material as practicable, and shall be subject to the approval of the Owmer,
Where practicable, materials suitable for use for construction shall be
excavated separately from materials to be wasted. Suitable material shall
be segregated by loads during the excavation and shall be placed in
temporary stockpiles and later placed in the designated final locations

in accordance with the appropriate drawings.

»

.3 Unsuitable Excavated Material

Excavated materials which are unsuitable for use in accordance with this
specification and Specification CAR-SH-CH-4, "Embankments, Dams, Dikes and

. Channels" .and the appropriate drawings or which are waste or excess material

not required for construction of dams, dikes, backfill for plant area
buildings or fill for the plant area or reservoir embankment shall be dis-
posed of in waste disposal areas shown on the drawings or designated by
the Ouwner.

All waste or excess material shall be disposed of in a manner which will
avoid the necessity of rehandling or the interference with other work.
It shall be spread and graded in uniform layers and compacted by two
passages of crawler-type tractors, smooth rollers or other equipment
approved by the Owner, If disposed of in benches, precautions shall be

taken, to the Owner's satisfaction, to prevent material from rolling downhill.

Waste piles shall be shaped to insure drainage.

In particular, the sandy silty alluvium, located in the existing streambed
areas of the plant area- shall be removed and if suitable, shall be placed
elsewhere as random fill and compacted as hereinafter specified.

P

7. PRESPLITTING

Presplitting of in-situ rock, either competent or weathered, shall be

performed where required by the Owner to obtain final specified open cut
excavation surfaces for the plant area buildings, spillway-channels and
other structures,

-4 -







Ebasco Specification
Excavation, Backfill, Filling and Grading

Project Identification ’
No. CAR-SH-CH-8

»

7. PRESPLITTING (Cont'd)

.1 Drilling and blasting for presplitting may proceed well in advance
of general blasting. ' Alternately, all blasting may be performed at once
if the presplitting holes are detonated first, using delay techniques,

t.2 All drill holes for presplitting shall be a minimum of 2-1/2 in.
in diameter with center to center spacing no closer than 2 ft. Holes may
be percussion drilled along the lines and to the inclinations indicated on
the drawings and established by the Owner. Every effort should be made

to secure precise location and strict parallelism of all presplit holes to
provide a continuous split.

8. BLASTING

The Contractor shall obtain all necessary blasting permits from the regulatory
agencies before proceeding with the work. It shall be the obligation of the
Contractor to select explosives which will produce the desired work of excav-
‘ation with maximum safety and overall project economy. The Contractor's
.proposed plans for transportation, unloading, storage, magazine location and

+ distribution of explosives from storage to the blast area shall be submitted

to the Owner for his approval prior to the commencement of the work of

excavation. As a minimum, the handling and storage of all explosives and
blasting supplies, at all stages of their existence, shall comply with procedures
as outlined in the "Blaster's Handbook" published by E I Du Pont de Nemours and
Company Inc, of Wilmington, Delaware. Existing North Carolina or Federal
governmental laws or regulations embodying more stringent requirements than
outlined in the "Blaster's Handbook" shall be considered as superseding the
applicable portions of the Handbook and shall be complied with in all respé&cts,

.1 All necessary precautions shall be taken to preserve the rock beyond .
and below the lines of excavation in ~a sound condition. Heavy -___LRl
blasting will not be permitted closer than 3 ft to the rock which will form
the final foundation of concrete structures. In excavations for Class I
structures this 3 ft may be increased by the Owner as necessary to ensure
complete soundness of the final excavated foundation rock. As an excavation
approaches its final lines, the depth of holes for blasting and the amount
of explosive used per hole shall be reduced progressively such that in the ____ .
opinion of the Owmer light blasting is” used to remove the material effectively._ RL
Where presplitting techniques as outlined in Section 7 are not used, and
in the opinion of the Owner, satisfactory results will not be obtained
through light blasting closer than 3 ft _to the final reqpired rock face,__
excavation of the fonndﬁ_iqnshall then continue by barring, wedging, picking ‘
or other suitable means approved-by the Owner. Damage done to surfaces by
blasting, including the shattering of the material beyond the required
excavation lines, shall be repaired by removal of the damaged materials
and backfilling with concrete or other-selected materials as set forth in
Section 9 of this sspecification,

-5«
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Ebasco Specification
Excavation, Backfill, Filling and Grading

Project Identification
No. CAR-SH-CH-8

8. BLASTING (Cont'd)
.2 Before the start of any large scale rock excavation, various arrange-

ments of blasting charges, hole diameters and hole spacing shall be tested
for all types of blasting to determine those which will produce the desired
results with maximum economy.

.3 The spacing and size of drill holes may be varied with the approval
or at the direction of the Owner to suit the material encountered during
construction so that a smooth face,reasonable ‘. free,of loose rock is produced.,
1t shall be the Contractor's responsibility to drill as many holes as are
required to satisfactorily complete the work.

4 No blasting shall be performed in any excavation until the size
and pattern of blast holes and the amount and distribution of blasting
charges has been reviewed by the Owner., Each and every blast will be
prerecorded and the Owner will sign off each blast prior to the firing,

o5 When blasting is beiog done within 500 feet of concrete structures,
whether newly placed. or existing, a careful and documented monitoring
‘program of ‘velocity measurements must be conducted with calibrated

‘ instrumentation. Generally no blasting shall be performed for:first

24 hours after concrete placement, If blasting must be done during the

first 24 hours then the powder and distance relationships must be controlled
to limit the peak particle velocities at the newly placed concrete to the
following limits; the first 12 hours shall be limited to less than 0.2 inches
per second, 12 to 24 hours shall be limited to 0.6 inches per second at

12 hours and allowed to increase linearly at the rate of 0.3 inches per
second per hour. The limiting peak particle velocity after 24 hours shall
be 4 inches per second. The Contractor shall submit to the Owner for approval
prior to blasting the drilling pattern, ignition pattern, charge and other
details of the operations and any calculations used to establish that the
existing structures will not be damaged by Blasting, | ’

9. OVER-EXCAVATION

~

.1 If unclassified materials are excavated excessively beyond the lines
shown on the drawings or established by the Owner, the Owner may direct that
such over-excavation be backfilled, The backfill shall be a selected back-

P T . A7 eee ¥ W oevs @ ema 9w .. . X vewm mem Varmar aw o

881 material, as hereinaiter . speoified} .placed "in layérs not _aore than.6 in. ..
-thick if hand compacted, or 9 in, thick, if machine compacted moistened and
thoroughly compacted by tamping or rolling to the degree of compaction
specified on the drawings or in the specifications.

6 -




- PO
"
R -
R i .
. .
-
Y e
- .
e
" .
w -
- ., -
i
* . en

71
.
- .
R
e,
.
. <
. "
.
. .
N .
.

A3 - -
. -
AR N -
N .
.
.
.
0
W -
*
.
v
B _ s .
‘
.
>
.
»
1
- - « .




Ebasco Specification
Excavation, Backfill, Filling and Grading

Project Identification
No. CAR-SH-CH-8

9. OVER-EXCAVATION (Cont'd)

.2 In all rock excavations where concrete is to be placed upon or
against rock surfaces, over-excavation beyond the lines shown on the
drawings or lines established by the Owner shall be backfilled with concrete.
It shall be the same class as that of the concrete to be placed in contact
with the rock.

10. FOUNDATION PREPARATION

All rock foundations which will be in contact with masonry shall be suitably
prepared by washing, or blowing by compressed air in advance of concrete
placement. All soil, muck, small rock fragments and other foreign materials
shall be removed. In any area where the nature of the rock is such that it
be used and a concrete mgéal mat shall immediately be placed by the Con-
tractor. Any water and “debris collecting in the low spots shall be removed.

The preparation of foundation rock surfaces under dams, dikes and embankments

,8hall be performed in accordance with the appropriate section of Specification
, CAR-SH-CH- 4, "Embankments, Dams, Dikes and Channels,"

11, BACKFILL GENERAL

Backfill material around masonry structures shall not be placed until
released by the Owner after consideration of curing and strength require-
ments for the concrete.

.1 Care shall be taken to place backfill symmetrically, and in uniform
layers, to prevent harmful eccentric loading on a structure or foundation.

.2 Where a large number of 1ifts are required to complete a backfill
operation and the elapsed time between placement is large, the surface of
each 1ift should be sloped slightly to facilitate.drainage and prevent
ponding on the fill

.3 All necessary processing, including raking, crushing, removal of
oversize materials, mixing and watering or aerating shall be performed in
the stockpile or borrow pit. Only minor adjustments in water content
will be permitted on the fill after it has been placed.. Hawever,—adding - - |R2—
water—to-increase-water corntent in fill during placement may be permitted by
the Owner where sheepsfoot/wedgefoot roller is used for compaction.

4 Unless otherwise epecified or directed by the Owner, heavy hauling -
1or compacting equipment shall -be permitted no closer than.three feet to any -~ -
}gtructure or foundation ‘during backfilling.. In all areas closer than three feet,

_*7 -
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Ebasco Specification
Excavation, Backfill, Filling and Grading

Projket Identification
No. CAR-SH-CH-8

11, BACKFILL GENERAL (Cont'd)

4 (Cont'd) '

or where work space is limited, portable equipment such as vibratory plates,
rammers, or pneumatic tampers shall be used. The equipment and procedures
used shall be subject to the approval of the Owner.

S5 In~pldce density of backfill shall be determined by either ome
of the following four methods ASTM D 1556, D 2167, D 2937 or D 2922 -~
Method B as designated by the Owner.To calculate dry density from wet:
density determined according to ASTM D 2922,-moisture.content shall be
determined by ASTM D 2216 or D 3017. If ASTM D 3017 is used to
determine moisture content, one calibration test for the equipment shall
be performed after every 10 tests by comparison with moisture content
by ASTM D 2216. If the calibration test indicates a deviation of more
than # 27, moisture content the use of nuclear method shall be dis-
continued. If ASTM D 2922 is used to determine in place density, one
calibration test for the equipment shall be performed after every ten
tests by coqparison Jwith in-place density test by ASTM D 1556 D 2167 °
or D 2937 as designated by the Owner. The calibration test shall be
performed on a similar material for which the equipment is used in
the field., The calibration test frequency may be reduced by the Owner
from one in ten to one in 25 after a review of the performance of the
-equipment after at least 10 calibration tests (i.e. 100 tests) for
each piece of equipment have been performed and the deviation of
moisture content when compared with ASTM D 2216 or density when
compared with ASTM D 1556, D 2167 or D 2937 is not more than #* 27%.
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.”ﬁkpigct Identification
~CAR-SH-CH-8 ,

BACKFILL OR FILL MATERIAL ‘ .

ackfill or £ill materials used at any location shall be those called
the drawings, specified herein or designated and approved by the
and shall conform to the following requirements:

Random Fill

2 ck and shall be free of stumps, roots, brush, rubbish, organic topsoil
f¥d=6ther objectionable material. While no specific requirements covering

E?pe, gradation or size limitation for this material are presented herein,

sources shall be subject to the approval of the Owner.

l¢

.2 Selected Backfill

Selected backfill shall be used around pipes - and at places shown or called
or“on the drawings. Selected backfill shall be soil overburden material

with the maximum size of stones not more than 3 in. obtained from local over-
burden excavation at the site. Selected backfill around plant buildings shall
be clayey and silty residual soils, predominantly (over 90%) derived from
f.claystones and siltstones, obtained from excavations or borrow areas from

jud the vicinity of plant, auxiliary dam and spillway, and auxiliary dike areas,
and shall be ‘free of stones larger than 3 in. and 95%“of the material shall
ss_thru 3/4 in. screen,

d other defects that would tend to increase their destruction by water and
frost actions. To determine the suitability of riprap materials, Los Angeles
»Abrasion Test in accordance with the provisions of ASTM C131, Sodium Sulfate

(+ oundness Test in accordance with the provisions of ASTM C88, and Accelerated
SEEpansion Test in accordance with the procedure described herein shall be per-
-eiggn the riprap materials.

-eéﬁiﬁ for Accelerated Expansion Test: Soak 10-12 1b 6f rock fragments
$ading™3 to 3/4 inch in ethylene glycol in a plastic or glass container
2 room temperature. Examine the rock pieces daily for a maximum period
515 days for any signs of deterioration. Rocks withstanding this test
"fu11 period of the test will be acceptable'.







Ebasco Specification
Excavation, Backfill, Filling and Grading

o- Project Identification e
No. CAR-SH-CH-8

12, BACKFILL OR FILL MATERIAL.(Cont'd) .« .

.3 Riprap (Cont'd)

* Riprap shall be classified as Type A, Type ‘B and Type C riprap, and shall
be well graded as specified below:
Type A riprap shall have seventy percent of rock ranging in size from
24 inches to 48 inches, The average size shall not be less than 30 inches
and. the dimension in any direction shall not be less than 18 inches.

Type B riprap shall have seventy percent of the rock ranging in size from
.12 inches to 24 inches. The average size shall not be less than 16 inches
and the dimension in any direction shall not be less than 10 inches.

Type C riprap shall have seventy percent of rock ranging from 8 inches to R2
16-inches. The average size shall not be less than 10 inches and the
dimension in any direction shall not.be less than 6 inches.

‘In all types of riprap mentioned above, slabs or rock slivers with maxi-
mum dimensions larger than twice the respective specified average dimension
will not be accepted,

e " .4 - Crushed Rock

Crushed rock for dfainage layer, bedding or road base shall be used at the
following locations:

a - Behind retaining walls shown on the drawings to serve as a
drainage layer or as fill material as shown on the drawings,

""" T ’ecable trenches or’ other structures "where required in rock’éxcavations

----- P LT -~ [t

c - As a filter blanket or bedding beneath riprap slope protection
where specified. .

b - As bedding material ‘for pipes, condu1ts, electrical conduits, }R@

d - As road base where specified.

. _ e = Elsewhere as directed by the Owner or shown on the drawings.
The crushed rock shall consist of hard, durable rock such as granite,
sandstone or conglomerate and may be obtained from structure rock ex-
cavation or quarry and shall meet the following gradation requirements:

Percent Finer when used as

Drainage Layer, Filter Blanket, Percent Finer when Percent Finer
or Fill-Material as showm on ' used as Bedding for when used as |R2
Size Drawings T T Pipe, etc Road Base
3 in. 95-100 - -
‘ 1-1/2 in, 55-80 ‘ - 80-100
-10 -
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"Ebasco Specification
Excavation, Backfill, Filling and Grading

*Project Identification

No. CAR-SH-CH-8
12, BACKFILL OR FILL MATERIAL (Cont'd)
4 Crushed Rock (Cont'd)

Percent Finer when used as
Drainage Layer, Filter Blanket,
or Fill-Material as shown on

Percent Finer when
used as Bedding for

Percent Finer
when used as

éigg_ " “Drawings Pipe, etc Road Base
3/4 in, ) 30-55 - 68-100
1/2 in. - 100 ° .55-100
3/8 in. 5-20 - -
No. 4 0-10 83-100 35-80
No. 40 - .36-54 14-45
0-15 5-25 R6

No. 200 -

'The road base material given above is same as "Soil Type Base Course 910.5

(Type B)" of standard specifications for roads and structures, North

Carolina State Highway Commission.

Crushed rock used as bedding beneath various types of riprap shall meet the

following gradation requirements:

’ Percentage By Weight Passing

CwE G mesma & A Srse e Emea S 08 18 ceem weEy A Pl WA W —— % s m

- 11 =

Bedding Type A for’ Bedding Type B for Bedding Type C for
Size Riprap Type A Riprap Type B Riprap Type C
12 in. 100 ' -
* 6 in, 83-100 100
3 in, ' 66-81 ~ 78-100 100
1-1/2 in, 50-66 56-76 76-90
3/4 in, 32-49 34-50 50-65
3/8 in. 16-32 17-34 25-40
No. & 0-16 0-17 12-22
No. 8 ~ - w. - 0-10
¢ — T e R

R2



-y

I

o e T
v ae ey a0, e A A
- - b o - =
I . -
¥ g . ey >
FAR L ety pAwes ¥l e TS .
- aenn e A »
e > s
ele g .
2~
-, .
-
-
FOU " "
L2 i
! .
. .
» .
Rt g
.
.
- - v
v -
: >
. P B
w = " -
.
.
. =
.
.
e
! .
.
f
!
.
»
2
.
- .
.
.
- -
-
.
-




Ebasco Specification
Excavation, Backfill, Filling and Grading

Project Identification .
No. CAR-SH-CH-8 '

13. ° PLACEMENT OF BACKFILL OR FILL

.1 Random Fill ]

Random £ill as specified in Section 12,1 shall be placed in the area and to
the lines and grades shown on the drawings or as directed by the Owner.

Before placement of any random fill, a test fill section shall be constructed

using a vibratory roller having a dynamic force of not less than 40,000 1b, or

a sheepsfoot/wedgefoot roller having an operation weight of not less than

4000 1b per linear foot or a 50-ton rubber tired roller compactor. Various R2
combinations of layer thickness and roller passes shall be tried. For each

layer thickness tested, either settlement readings shall be taken after each

pass at a number of points on the fill and the average plotted against layer R2
thickness or density tests shall be performed after each pass at a number of

points in the fill when the size of material is small enough to conduct in-

place density tests by the Sand Cone Method. The final choice of layer thick-

ness and number of passes will be determined by the Engineer and the Owner

based upon these results as well as appearance and response to rolling. R1

If 90 percent of the random material passes 3/4 in. screen, construction of
test section shall not be required. It shall be compacted in layers not

more than 8 in. compacted thickness to 95 percent,of the maximum density ob- K3
tained in Standard Proctor Compaction Test (ASTM D698-Method A,B,C or D to ]
be used shall be determined by the Owner). In-place density shall be deter- R1

mined as specified in Paragraph 11.5. Layers up to 12 inches compacted thick- (IR2
ness may be permitted by the Owner when found satisfactory by testfill program
performed on a similar material.

The random £ill shall be placed carefully so as not to injure structures or
piping or disturb previously placed backfill of any type.

Where random f£ill is placed in conjunction with drainage layers, both
materials shall be placed at the same rate, Care shall be -taken to prevent
mixing of material which would hamper the effectiveness of the drainage
layer,

All materials shall be deposited and graded so that cobbles, gravel and
boulders will bé well distributed and not concentrated in pockets or in
any one layer, The fill material shall not be placed while frozen nor shall
it be placed on frozen surfaces. |

Prior to placing random fill, any soft and unsuitable material in foundation
shall be ‘removed and such removals shall be filled back with the same
material or with random £ill and compacted to required density according to
the specification,

Where random £1i11l is to be placed over firm ground other than rock, a series
of open furrows shall be formed not less than 8 in. deep below the ground at *
intervals of not more than 3 ft and compaccion of the existing ground will

not be required prior to the placement of random f£ill,
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Ebasco Specification
Excavation, Backfill, Filling and Grading

Project Identification
No, CAR-SH-CH-8 - _ :

13. PLACEMENT OF BACKFILL CR ¥TIIT (Cont'd) ‘- : .

2 Selected Backfill .

Selected backfill shall be hand or machine compacted in layers not more than
6 in. compacted thickness to a density not less than 95 percent.Standard
Proctor Density and in-place density sha}l be determined as Specified_ig____
Paragna?h 11.5._ B

wmmm s mve s amens « @ " ® s mtiwme n en e

3 Riprap

Rock for riprap shall be placed on the crushed rock bedding in such a manner
as to ensure that the individual sections will be interlocked and form a
rough surface so that the completed riprap is stable, without tendency to
slide and with no unreasonably large protrusions from or hollows in the_
surface or unfilled spaces within the riprap. The inclusion of rock Spalls
or gravel in the mass in an amount not in excess of that required to f£ill
voids in the riprap will be permitted, Riprap may be placed concurrently
with the placement of the random £ill or, in a single operation after all
random £111 has been placed to final lines and grades.

-If the riprap is placed in a single operation, it shall be placed to its

full slope thickness as indicated on the drawings in one operation and in
such a manner as to avoid displacing the underlying materials. Placing
dumped riprap in sloping layers will not be permitted. The individual
sections must be carefully placed so that the riprap.will be interlocked
and form a rough surface.

4 Crushed Rock ,

Crushed rock materials except when used as a bedding for riprap may be com-
pacted by the passage of dozers or by surface vibrators, smooth rollers,
power tampers or other equipment approved by the Owner. '

The relative density of the compacted materjal shall be not less than 70
percent as determined from tests conducted ‘in accordance with the pro-
visions of ASTM D2049, '"Relative Dengity of Cohesionless Soils.?_ In-place
density shall be determined ae Specified in Paragraph 11 5.

e

wean® & mE Ay Smsmmsem s W - me liE St Eae s S b e Emm el @R @Pe EYT T

Where compaction of crushed rock backfill is performed by hand portable
equipment, the material shall be deposited in horizontal layers, which, after
compaction, are not more than 6 in., thick. Where compaction is performed

using dozers, rollers or other similar equipment, the material may be deposited

in layers which, after compaction, are not more than 12 in, thick.

During the compaction of crushed rock, the material shall be wetted thoroughly
throughout the entire layer being compacted.

- 13 -

R1
R3

*

R2

R2

RL



-,




PURCHASER:

I
Project Jdentification

-390
gCCIK 2383 No. CAR}FSH-CH-4

UMENT CONTR . o e,
Docr—mq O LEG, T Trs BOCUIANT IS AFFECTED S\ orrs 7y,
&1L RE “Rer. G -324 , @%@4&@%*‘
JAN 121978 EBASCQ SERUICES INCORPORATED .- FF sem U %
‘ ., l\ux E:‘f' ------ :l' 2 Mk 649 ET}E
(ISR EBASCO SPECIFICATI C ‘qu. iy b4e8 i s
" SHEARON HARRIS N. P. ;LE - d&% . % ,5,0;43,“;,‘3%& §
oI SY~2 s “ R \\‘\
" awo caamis  RETC- 3% RS
— - —
(Lh’rs qpecification 1s applicable to Seismic —_— 1

Category I.and Non-Seismic Structures. For
—- ClassifzcatioUe Applicable rawin

neontrol Pef;‘ﬂ v

"

OWNER:

M MR T g
CAROLINA POWER & LIGHT ‘cowmmr) ibvuii Uy Une

* OPERATING COMPANY: CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR POWER PLANT

PROJECT:
UNIT NO.: 1,2,3 & 4 NOMINAL KW 900,000 KW PER UNIT
LOCATION: WAKE COUNTY, NORTH CAROLINA
SELLER:
THIS DOCUMENT IS DELIVERED IN ACCORDANCE WITH AND IS . —I-}oo/‘-l-oi '402{‘&03 |
SUBJECT TO THE PROVISIONS OF SECTION X OF THE CONTRACT ity '2.2.10'
BETWEEN CAROLINA POWER & LIGHT COMPANY AND EABSCO. 07222006 0.
SERVICES INCORPORATED DATED SEPTAMBER 1, 1970 &S ]
- AMENDED. ’ ’
47 /x‘
Prepared under the supervision of /.;/' = // NC PE No. 4935
Andrew A Ferlito
Murray Weber NC PE No. 6498
. CP&L
Spec. Status Date Prepared Bv: °~ Reviewed Bv Pages Affected Hporoval Dat
Ori_ginal 10/8/73 SN Goyaggé—‘ﬁ.] L Ehasz’/,t-/‘L lﬁ; (f/é, N/ﬁ} 5/17/73
" ORI 12/12/73 S N Goyal %35 J L Ehasz iy o 1,2,6,5,6,8  12/5/73
/};, Koo 15, Z7% -10 11, 13&15
R2 5/22/74 . S N Géyal®;/  J L Ehas "1,3,5,6,8, " 75/8/74
h-!’“ﬁ"f/;c & 10 “’"“
R3 8/30/74 S N Goyal, 5 L Ehas 1.5 &7 YIS
: ] 1,5, o~ 8/7/74
e -._ . " - s W 11.14
R4 16/18/74° S N Coyal : J L Ehasz 1,6,7,11,1% 1079774
/ P 4 gf z/7¢& 17
rS Snn navet pnaon °

7802220 075



- - .
PR : .
‘ - s
- s p— e
“~a » R R e e ;
ar—aa et
‘ 4
) v
P
Ve
o, e
A .
Al
"
Iy N
) s
T«
¥, .
P
.-
.
.
H
.
.
.
%
-
.
| .

-
-
.
C ea
i
:
Ty
.
g
.
v
.
.-
.




. Ebasco Specification ‘
Embankment, Dams, Dikes,and Channels

Project Identification No. CAR-SH-CH-4

Spec’Status

Reviewed By:

[}

R5

R6

R7

Date _ Prepared By:

P
~~ 1/10/78 %%a

. ?‘5;J4:$§?
5/11/78 S N Goyaz 7

~

S ae =

1-8-79 S N Gdyal :

IL Ehas%
e e S114f 78
J L Ehasz. ”-

.
S

AR WA g

CP&L
Pages Affected Approval Dat.
e 12/30/77
5,7,11,12,&
17
1,5,669 .. 5/8/78

Cover & 18  12-14-78



Y . -
- - .
. I ua
] - - .-
| <o
.. B 3
~
| *
\
- .
] N :
| .
- e e
- B o~ s
e PRS- RS
. L - S .
e A< N -, .
) . ears  pimeiia yoas,i s sme
» . N el ¢ <
‘ Fr rEn )
%
- .
B
-
o, P .
v  ?
Ll
.
X - - .
- N
N .
- .
. P
3 - . -
« «
) [ . .
B . .
«
A -
.
. .
P B
v
.
, .
N
. ..
. -
b . .
.
A .
i
«
-
'
.
. N
.
.
« B
.
. .
.
- s
.
- . » s
.
.
»



EBASCO SERVICES INCORPORATED

EBASCO SPECIFICATION

EMBANKMENTS, DAMS, DIKES AND CHANNELS

- CONTENTS

Scope -
Standards and Definitions

" Diyersion Systems

Stripping

Excavation

Cutoff Trenches

Channels

Embankment Foundations
Embankments - General
Embankment Core

Embankment Transition Filters

Compacted Rockfill and Random Rockfill

Riprap and Bedding

(:) COPYRIGHT 1973 EBASCO SERVICES INCORPORATED
TWO RECTOR STREET

NEW YORK

Paragraph

v~ LWN

-

5
0
o

ol el .
SIP OV OAWWNN
P

3=
w0

N7




. = -
N -
' - e )
F—
" - .
- Pos
N
-
o .
TR
&= _
.=
~ -
=
- -
-
Nen .
H
.
v
5 mas i s
3 .
N
A = -
™~
»
» -
A
“ .
v
-
: -
- a
-
*
-
u.
.
’
B
N
-
v -




s

Ebasco Specification

* Embankments, Dams, Dikes and Channels .

Project Identification No. CAR-SH-CH-4
1. SCOPE

The scope of work of this specification covers the stripping of the base for
embankments, the excavation of cutoff trenches, the channels, the preparation
of embankment foundation and the placement of embankment material in the Class I
dams including Main Dam, Aux Dam and Aux Separating Dike, and Cofferdams. The
sequence of comstruction shall be governed by the Owner's construction schedule,

2. STANDARDS AND DEFINITIONS

.1 Standards

Equipment and/or services furnished in accordance with this specification shall
comply with all Federal and State laws and local ordinances of the place of in-
stallation and with the following .codes to the extent referenced herein. Unless
otherwise noted, the document with addenda, amendments, and revisions in effect
on the date of the contract will apply. Later editions may be used by mutual
consent in writing between the Contractor and Owner,

a - ASTM Designation D698 '"Moisture-Density Relation of Soils Using
5.5 1b Rammer and 12 In. Drop" ‘
ASTM Designation D2049, "Relative Density of Cohesionless Soils"
ASTM Designation D1556, '"Density of Soil in Place by the Sand-cone
Method."
ASTM Designation D2167, '"Density of Soil in Place by the Rubber-
N Balloon Method."
ASTM Designation D2937, "Density of Soil in Place by the Drive-
Cylinder Method."
ASTM Designation D2922, "Determining the Density of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth)."
ASTM Designation D2216, "Laboratory Determination of Moisture
Content of Soil."
ASTM Designation D3017, '"Moisture Content of Soil and Soil
Aggregate in Place by Nuclear Methods (Shallow Depth).'
ASTM Designation C88, 'Test for Soundness of Aggregates by Use of
Sodium Sulfate or Magnesium Sulfate."
ASTM Designation C131, "Test for Resistance to Abrasion of Small
Size Coarse Aggregate by Use of the Los Angeles Machine.™

b -~ Ebasco Specifications CAR-SH-CH-3, '"Clearing and Grubbing"
*  CAR-SH-CH-6, '"Concrete'
CAR-SH-CH-8, "Excavation, Backfill, Filling
and Grading"
CAR-SH-CH-11, 'Drilling.and ‘Grouting"

.2 Definitions
a - Quner

In this specification, the word '"Owner" shall mean the individual
appointed by the Owner and charged with technical acceptance of the
work for the'Owner, or his authorized agents, engineers, assistants
and inspectors acting. severally within the scope of the particular
duties and authorities delegated to them.

b - Engineer

In this specification, the word "Engineer' shall mean the Design
Engineer, Ebasco Services Incorporated,

1

R2

R1

R4

R2






Ebasco Specification
Embankments,. Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

3. “DIVERSION SYSTEMS

In general, the design and construction of temporary cofferdams for stream *
diversion and dewatering operations shall be the responsibility of the
Contractor, however, minimum top elevations and locations shown on the
drawings and general requirements given below shall apply. The design,
construction~and dewatering schemes shall be submitted to tne Owner for
review prior to start of construction. '

._._.i} Foundation Preparations

All pervious material shall be excavated at least to an effective width of
15 ft to establish watertightness beneath the cofferdam. In addition, any
goft or unstable material shall be excavated to establish a suitable
foundation.

.2" Materials

Material used as fill for cofferdam shall be selected by the Contractor and
shall be any selected impervious material similar. to that specified for dam
and dike core material hereinafter in Paragraph 10.2¢. These materials may
be obtained from local borrow pits or excavations and as approved by the
Owner.

»

'.3 ‘Placement
Cofferdam material placed above water level shall be compacted with suitable
rollers to assure watertightness and stability. .

o Dewatering

It shall be the responsibility of the Contractor to provide a dry excavation

by means of well points, sumps or by whatever means necessary before construction
of any embaﬁkment. p

W

4, STRIPPING

After clearing by others in accordance with Specification CAR-SH-CH-3, "Clearing
and Grubbing,'" the areas within the base of the embankments, dams, dikes and
channels, etc shall be grubbed free of all s tumps, debris, etc and stripped to
the minimum depth as indicated on the drawings.

All stumps, trash and perishable matter shall be destroyed by burning as per
CAR-SH-CH~3, Section 4 or otherwise disposed of as directed by the Owner.

Other materials shall be wasted at locations shown on the drawings or designated
by the Owner if unsuitable for use in any portions of the embankments. Material
suitable for use in the embankments shall be moved directly to the embankment

f11ll areas or with Owner's approval stockpiled at locations shown on the drawings,

or where approved by the Owner,

R1,
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Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

5. EXCAVATION .
As indicated on the drawings the excavations shall be carried to firm residual
soil, weathered rock or suitable rock. The weathered rock level of excavation
is defined as the material that cannot be removed on a production basis with
the blade of a D-8 tractor~dozer. The suitable rock level of excavation is
defined as the rock material that cannot be removed on a production basis with
a single tooth ripper of a D-8 tractor or equal.

6. CUTOFF TRENCHES

The provisions of the paragraphs under this section apply to the cutoff trenches
for the dams and dikes. :

Unless otherwise stated, excavation, including blasting and disposal of material,
shall be in accordance with Specification CAR-SH-CH-8 "Excavation, Backfill,
Filling and Grading."

.1: Excavation

Excavation within the cutoff trenches shall extend to satisfactory, undetached
nonweathered bedrock defined on the drawings as suitable rock as determined in
Section 5. During the excavation of cutoff trenches, any ‘water which may be
encountered shall be kept drained or pumped from such trenches. Dimensions

shall be as indicated on the drawings or as specified ‘herein., Side slopes shall
be reasonably smooth and uniform and shall be cleaned of all loose and pro-
truding material. If blasting is necessary to remove unsuitable rock above

final foundation grade, or to reach final grade the depth and spacing of blast
holes, type and quantity of explosive and location of blasting operations shall
be such as to provide a clean and unfractured foundation surface as established
by the Engineer and Owner, with'a minimum amount of disturbance to the underlying
rock. Blasting shall be performed in accordance with Section 7 and 8 of the
Specification CAR-SH-CH-8. All loose or detached rock shall be removed from the
base and side walls of the cutoff trench, where in rock, by picking and barring
.and wedging and/or other suitable means. Sharp corners of rock strata shall

. . be 'bevelled Off to avoid sharp reentrant angles in the core or filter. Pockets R

" ‘of earth shall be excavated by hand methods and soft erodible seams shall be

cleaned out, alsé—bi—hand methods, preparatory to final washing.

::2"3 Special Excavation

Overhanging rock faces and rock faces steeper than 1 horizontal to 2 vertical
along the longitudinal direction of the abutment contact shall be cut back to
provide satisfactory abutment contact slopes for the core section of the em-

bankments. Unless otherwise directed by the Owner, such rock faces shall be

cut back to the slopes of 1 horizontal to 2 vertical or flatter,
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Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

6. CUTOFF TRENCHES (Cont'd) L _ .

rf':'Special Excavation (Cont'd)

It is intended that the preceding requirements of the above paragraph will be
applied to faces 6 in. and higher and limited to a maximum of 4 ft in height.
Where, in the opinion of the Owner, it is not possible or desirable to meet
these requirements by excavation, the foundations shall be solidly faced with
Class D concrete to provide slopes of 1 horizontal to 2 vertical,

For faces 4 ft and over the area shall be filled with Class D concrete to meet
the above requirements.

Wherever the final excavated cutoff trench bottom surface dips downstream by
more than 1 vertical to 8 horizontal in the transverse direction Class D
concrete shall be placed to prevent the core foundation from exceeding this
maximum permissible transverse slope.

3' Initial Cleaning

Pressure washing of the rock surfaces shall be done prior to foundation grouting
to assure a clean surface as determined by the Owner with every effort being R1
made to flush open joints and seams., All soil, muck, small rock fragments and
“other forelgn materials shall be removed. The washing shall be so conducted as
to clean from hiigher portions of the foundation towards lower areas where the
debris shall be loaded and removed. The quantity and pressure of the wash
water shall be subject to the approval of the Owner. Where the nature of the
rock is such that it may be softened by washing with wWater, blow pipes and
compressed_air shall be used. Any water which accumulates in depressions shall
be removed prior to foundation grouting. —

After completion of initial cleaning and approval by the Owmer, drilling and
grouting in accordance with Specification CAR-SH-CH-11 shall proceed.

_;3?_:In5pection and Mapping R

After completion of excavation and initial cleaning of the embankment foundations
in accordance with the requirements of Paragraphs 6.1 and 6.3 prior to grouting
the Owner may require that portions of foundations be further cleaned off with
air and/or water jet under high pressure for inspection and geologic mapping.
Such clean off is separate and distinct from clean up prior to foundation
grouting as required in Paragraph 6.3. The Owner will determine whether any
unsound or otherwise unsuitable material is present and may direct additional
excavation which shall be carried out by the Contractor in accordance with
Paragraph 6.1, following which the Owner may direct that the required surface
shall again be cleaned off for inspection. This procedure shall be repeated
until a foundation satisfactory to the Engineer and the Owner is reached. " RT
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Ebasco Specification

 * Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

6. CUTOFF TRENCHES (Cont'd)

5 Final Cleaning : : ‘ - "

Upon completion of foundation grouting in accordance with Specification
CAR-SH-CH-11, the base and sides shall be thoroughly cleaned of all mud, debris,
cement, etc, accumulated during the grouting operation. Such final cleanup
shall not be performed within 200 £t,of grouting operations and the cleaning
methods shallbe in accordance with the provisions of Paragraph 6.3.

+6 Final Surface Treatment

Within 24 hours of completion of the final cleanup of any portion of the
cutoff trenches, a final surface treatment shall be performed on the
bottom and rock portions of the sides of the cutoff trenches prior to

any embankment placement. The £inal surface treatment specified for the
bottom rock surface of the dam cutoff trench shall also be used for contact
surfaces of class D concrete £ill and the sides and top of the concrete en-
casement for the diversion pipes within the bottom of the cutoff trench.

In areas where there are large joints or fractures that have not been filled
during grouting operations, slush grout consisting of 1:1:1 (by vol) sand,
cement grout shall be thoroughly worked into all pot holes, depressions,
cleaned out seams, joints and fractures by rodding or by the use of pencil
vibrators prior to the final surface treatment. | )

The final surface treatment for the west auxiliary dam cutoff trench shall
consist of spraying a l:1 (by volume) grout one quarter (1/4) inch thick
over the entire base of the cutoff trench. A similar surface treatment

in stages, as the embankment placement progresses, shall be performed -

on the rock portions of the sides of the cutoff trench within 24 hours of

_additional cleanup of each stage prior to sufface treatment. Where the

slope of the sides is such that the surface treatment grout will rum,
sag, slough off, or will not adhere to the sides of the trench, surface
treatment by application of shotcrete as pexr specification CAR~SH~-CH=6.
'Concrete', shall be applied in a minimm thickness of one (1) inch.

After approximately ome hour and while the surface treatment grout or shotcrete’
i3 still tacky, but before it has set, the base layers or selected impervious
core material, as specified in Paragraph 10.2 shall be placed over the treated
surface and compacted as specified in Paragraph 10.7.

The final surface treatment for the main dam cutoff trench shall consist
of. spraying a 1:1 (by volume) grout one quarter (1/4) inch thick over the
entire base of the cutoff trench. Any reentrant corners or pockets in

the rock portions of the sides of the cutoff trench shall be £illed with
a minimm of three (3) inch thick shotcrete reinforced with 6x6-4/4 welded
wire mesh adaquately supported at spacings to be determined by the Owmer,
or with Class D concrete to form a reasonably smooth and uniform surface
for proper placement and compaction of embankment material against the
eides of the cutoff trench.
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Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No CAR~SH-CH-4

6. CUTOFF _TRENCHES (Cont'd). .
o6 Final Surface Treatment (Cont'd) i
The above stated surface treatment on either the upstream or the downstream l

side of the cutoff trench of the main dam is not necessary if noth the fine i
and coarse filters on that side are extended to the bottom of the cutoff trench.

After approximately one hour and while the surface treatment on the base of the
main dam cutoff trench is still tacky, but before it has set, the base layers

of selected impervious core material, as specified in Paragraph 10.2 shall be
placed over the treated surface in the zone of the core as shown on the drawings
and compactéd as specified in Paragraph 10.7. The base layers of filter materials R
as specified in Paragraph.ll.2 shall also be placed simultaneously with the

core material as shown on the drawings and compacted as specified in Paragraph 11,5
Subsequently, additional selected impervious core material and filter material
shall be placed and compacted as specified in Paragraph 10.7 and 11.5 so that the
total compacted thickness of materials is 24 in.

7. CHANNELS

‘The previsions of the paragraphs under this section apply to Auxiliary Channel, R 1

" Emergency Service Water Intake and Discharge Channels, Cooling Tower Makeup Water

Intake Channel and all other channels as shown on the drawings.

In addition to the general requirements as laid down here, all additional specific
requirements pertaining to excavation as defined in Specification CAR-SH-CH-8 R
"Excavation, Backfill, Filling and Grading," and all applicable provisions of |
Paragraph 9 and 10 of this Specification pertaining to embankments not specified
herein shall also apply.

ol Excavation

Excavation for Emergency Service Water Intake Channel shall be made to firm
residual soil and all sandy silty alluvium in the bed and sides shall be removed.(R
The channel shall be finished to final grade and lines by placing compacted select
impervious material and random £ill as shown on the drawings.
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. Ebasco Specification
" Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

0 7. CHANNELS (Cont'd)
. L ]
.1 Excavation (Cont'd) ..
o .. Excavation for other channels shall be made to the lines and grades indicated R3

on the drawings and excavation_made below the lines shall be backfilled with
compacted select impervious material as specifred in paragraph 7 06w

--— -~
B o —— - =e s

Where it becomes necessary to excavate beyond the indicated lines of excavation in
order to remove boulders or other interfering objects the voids remaining after the
removal of such boulders or interfering objects shall be backfilled with select im-
pervious material only i1f and as directed by the Owner. :

When the void is below the bottom of channel, if directed by the Owner, suitable :
material shall be placed and compacted to a density of not less than 95 percent Rl

Standard Proctor compaction as determined by ASTM designation D698. With the ap-
proval of Owner, Class D concrete shall. be used co fill up voids in rock. TTURE
In-place density shall be determined as specified in Paragraph 10.4. "IRG

.Where the inside slope of the channel is made by placing compacted fill, marerial-_ [R:

_ shall be placed at 1east3 feet beyond the lines and thereafter the channel- shgll
be finished to the lines by trimming the excess material.

2 Special Slope Conditions

If during "the progress of excavation, material is- encountered which, in the
opinion of the Owner, cannot maintain the slopes shown on the drawings, the Owner
will direct the Contractor to excavate beyond the line shown on the drawings.
Should the Contractor be directed to excavate beyond the slopes and lines shown on
the drawings, said lines will be extended to include such ordered excavations

.3 Disposition of Excavated Material

It is intended that the matexrial obtained from the excavations shall be used as
£fi1ll and backfill for various embankments, dams, dikes and structures. Before using
the excavated material all organic material, rubbish and other objectionable or
unsuitable material contained therein shal% be first removed.

Material suitable for use in the embankments shall be placed directly in the
"embankments or, if approved by the Owner, stockpiled at locations as directed.
Materials unsuitable for use in any portion of embankments shall be wasted at
locations shownon the drawings, or wasted at proXimity of the work as directed
by the Owner,

b Crading
. Grading of channels, shall conform to the following tolerances:

Tolerances for the Service Water Channels shall generally be of zero above and
6 . in. below the specified grade for:

i memee e e g .
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Ebasco Specification

' Embankments, Dams, Dikes and Channels
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Project Identification No. CAR-SH-CH-4

7. CHANNELS (Cont'd)

A Grading (Cont'd)

a - The channel bottom (measured vertically)

b - The channel side slopes (measured normally)
Tolerances for all other channels shall generally be zero above and 12 in. below
or as directed by the Owner.

Regardless of the construction tolerénces specified the excavation and grading for
all channels above low-water line shall be performed so that the finished surfaces
are in uniform planes with no continuous abrupt breaks in the surface.

Ny

5 Channel Embankment .o R

channel embankment where required shall be constructed by placing compacted random__
.£111 and/or select impervious material to the lines as indicated on the drawings. .

Random £fill shall conform to the provisions of Paragraphs 12.1 and 13.1 of speci-
fication CAR-SH-CH-8, "Excavation, Backfill, Filling and Grading."

Select impervious material and compaction shall conform to the provisions of
Paragraphs 7.6 herein.,

6 Select Impervious Material R

Select impervious material shall be clayey and silty residual soils, predomihégg}x::a
(over 90%) derived from claystones and siltstones, obtained from excavations ' or
_borrow areas from or the vicinity of Plant, Auxiliary Dam and Spillway and Auxiliary

e — cm——

Dike, and shall be free of stones larger than 3 in. and 95% of the material shall |,

.-pass _thru _3/4_in_screen., e e — e oo oo

Select impervious material shall be compacted in layers not more than 8 in. ° 'ku
compacted thickness to 95 percent of Standard Proctor Density and in-place density_l
shall be determined as specified in Paragraph 10.4., Layers up to 12 inches compacted

. thickness may be permitted by the_Owner when found gatisfactory by testfi}lwprpg;anlh:
performed on a similar material.

8. EMBANKMENT FOUNDATIONS "

The provisions of the paragraphs under this section apply to the embankment
foundations outside the limits of the cutoff trenches and under the shells, core
and transition zones of the embankments.
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Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

8. ' EMBANKMENT FOUNDATIONS _(Cont'd) v,
ol Excavation

All pockets of organic matter or excessively wet or soft material
or other unsuitable materials shall be removed over such areas and to such’ depths
as shown on drawings or as the Owner shall judge to be necessary.

In particular the sandy silty alluvium located in the foundation of. Auxiliary
Dam and all soil under the Main Dam shall be removed and used as random

fill or wasted at a location shown on the drawings, or as approved by the
Owner. g

2 Surface Preparation

Under all dams _and dikes all large boulders which project more than 6 in.

above grade and which would interfere with the proper placement and compaction
of filter or core material adjacent thereto shall be removed. Abrupt depres-
sions or holes hall be filled with selected impervious core material as speci-
fied in Paragraph 10.2c and shall be tightly rammed into place by means of air.
tampers in accordance with the provisions specified in Paragraph 10.6 The
"entire surface beneath the core and transtion zone shall be prepared in
accordance with Section 10.6 prior to placement of materials. No special
surface preparation under rockfill zones of embankment is required.

9. EMBANKMENTS -~ GENERAL

The provisions of the paragraphs under this section apply to all embankments
dams and dikes, as defined in the scope.

.l Construction Slopes

The embankments shall be constructed to the lines and grades shown on the
drawings, observing the tolerance limits given in this paragraph. All embank-
ments shall be built up in continuous, nearly horizontal layers. Where
necessary for construction purposes, longitudinal-end slopes not steeper than
25 percent will be permitted. Transverse slopes shall not be steeper than

5 percent. The top of the core during construction shall be kept slightly
erovned" transversely for drainage. If the embankment is comstructed in
stagés~in the longitudinaTl direction, "immediatély before a Iatter stage of g2
construction is begun the £ill placed earlier shall be cut back a minimum-

of 3 ft measured normal to the surface and into the previous stage to
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Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No, CAR-SH-CH-4

9. EMBANKMENT - GENERAL (Cont'd) t

.1 Construction Slopes (Cont'd)

expose material that has not been affected by wetting, drying, erosion, relax-
ation, or frost action.

2 Sequencing

All the embankment zones at any particular cross-section shall be brought up
approximately simultaneously. The core zone shall be constructed slightly
ahead of the adjacent transition zones, this amount, however, being limited

to a maximum of 2 ft. Placement of the transition zones shall also lead

that of the compacted rockfill zones by a maximum amount of 2 £t. The riprap
layers may either be brought up with the remainder of the embankment or placed
afterwards as a separate operation.

.3 Tolerances

Except for riprap, for which the theoretical zone thickness shall be taken as
the minimum thickness permitted, material in any embankment zone will be
allowed to be placed up to one foot on either side of the theoretical zone
boundaries shown on the drawings. :

A General Conformance

No material shall be placed in any zone of the embankments that does not con-
form to the provisions of this specification without the permission of the
Owner. The Contractor shall not be permitted to place a cover of fine material
on the completed 1ifts of the rockfill, transition material or riprap zones to
facilitate hauling. Any haul roads constructed on any zone of the embankments
by the Contractor, containing material that does not conform to the provisiomns
of this specification shall be removed by the Contractor at his own expense,
and shall be replaced with the material specified for that zone.

No material shall be placed in the core when either the material or foundation
.on which they_are to be placed_are excessively wet, frozen, improperly com=......

pacted or otherwise unauitesie. “No brugh, roots, ice, snow, perishable or
other unauitable material shall be placed in the embankments.

The Contractor may be required to suspend operations at any time, when in the
judgment of the Owner, satisfactory work cannot be performed on account of
rain, cold weather, or other unsatisfactory conditions.

It shall be the responsibility of the Contractor to provide a dry excavation
by means of well points, sumps or by whatever means necessary before con-
struction of all embankments.,

*

-10-
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"+ Ebasco Specification
" Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4 ,

10. EMBANKMENT CORE . ' *

L8y
.1 Source

Impervious material for the core of all dams and dikes may be obtained from
borrow areas shown on the drawings or designated by the Owner or from earth
stockpiled from stripping and excavation of the cutoff trenches, channels and
spillway approach channels, provided that it meets the gradation requirements
hereinafter, '

N

.2 Materials

a - Materials used in the core of the Class I dams and dikes shall con-
form to the following gradation requirements:

Maximum Size 6 in,

Larger than 3 in, 10 percent maximum
Passing 200 mesh 40'percent
Plasticity Index 10

b - The tolerance on percent passing #200 mesh and the PI requirement
shall allow 10 percent of test values to fall below the specified
values., The absolute minimum for the percent passing the #200 mesh
shall be 30 percent for the Class I dams and dikes and 20 percent
for all other dams and dikes. The absolute minimum for the PI shall
be 5 for the Class I dams and dikes, '

¢ - Selected impervious core material, free of large stones, shall be used
in restricted areas such as in filling holes or depressions, around
pipes, diversion conduits etc and against rock surfaces. This
material shall conform to the gradation requirements specified above
for the respective embankment, except that the maximum size shall
be 3 in. and not more than 10 percent of the material shall be larger
than 1 in.

<37\ Placement

On all bedding surfaces prepared as specified herein, the incoming material
shall be placed in a continuous uniform layer or dumped in windrows or ridges
lengthwise along the embankment, being placed in areas required for maintaining
the proper level of the embankment and so spaced that the windrews can be
spread to a uniform layer. Stones shall be spaced out and amply bedded in the
finer materials. Any lumps or clods 'shall be pulverized. Raking across the
core to remove oversize material shall not be permitted. Oversize material
should not be brought on to the embankments. However, once there, oversize

- material shall be removed by raking along the axis of the embankment and shall
be loaded and removed from the core section.






+ Ebasco Specification
Embankments, Dams, Dikes- and Channels

Project Identification No. CAR-SH-CH-4

10. EMBANKMENT CORE (Cont'd)

4 C géaction .

All core materials shall be compacted in 8 in. maximum compacted lifts to a
density ranging from 97 percent to 100 percent of the maximum density obtained
in the Standard Proctor Compaction Test (ASTM D698 - Method A, B, C or D to be
used shall be determined by the Owner). The specific requirements will be as
indicated on the drawings. Ten percent of the test densities will be allowed
to fall below the specified requirement. The absolute minimum density allowed
will be 5 percent less than the required percentage of Proctor Density given
on the drawings. ’ "

At the option of the Owner in-place density shall be tested by either one of
the following four methods, ASTM designation D1556, D2167, D2937 or D2922 -
Method B, If ASTM D2922 is used to determine in-place density one calibration
test for the equipment shall be performed after every ten tests. The
calibration test shall be performed by comparison with in-place density test
by ASTM D1556, D2167 or D2937 as designated by the Owner. The calibration
test shall be performed on a similar material for which the equipment is
used in the field. The calibration test frequency may be reduced, by the
Owner, from one in ten to one in 25 after a review of the performance of

the equipment after at least ten calibration tests (i.e. 100 tests) on each
pikce of equipment have been performed and the deviation of density when
compared with ASTM D1556, D2167 or D2937 is not more than + 2%.

The rollers to be used for compacting the impervious materials shall be of
the sheepsfoot or wedgefoot type. Other types of rollers which the Contractor
proposes to use shall be subject to the approval of the Owner. In any event,
the embankment shall be so constructed as to be uniformly dense and to the
minimum density requirement.

w19
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Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

10. EMBANKMENT CORE (Cont'd)

5 Moisture Control

-

The material placed in each layer before being compacted by rolling shall con-
tain within 4 2 percent the amount of moisture required for maximum degree of
compaction as determined by the Owner, and the moisture content shall be uni-
form throughout the thickness of the layer. The application of water to the
material, i¥"required, shall be performed at the stockpiles, supplemented as
required either by sprinkling the preceding layer prior to placing new material
thereon or by sprinkling and mixing the new material in place prior to rolling
or by a combination of the two methods. No material having a water content
greater than 2 percent above the optimum, except as provided in Paragraphs 10.6
and 10.7 shall be placed on the embankment nor shall any material be placed if
the surface of the embankment has moisture more than 2 percent greater than
optimum. Such surfaces shall be dried out by harrowing or by discing and
aerating prior to placing mew material.

Moisture content of the material shall be determined by either one of the R4
following methods ASTM designation D2216 or D3017 or by "speedy' moisture

tester, microwave oven or field stove method at the option of the Owmer.

If ASTM D3017, "Speedy'" moisture tester, microwave oven or field stove

method is'used to determine moisture content one calibration or check test

for the method by comparison with the test by ASTM D2216 shall be performed

after every ten tests.

For ASTM D3017, "Speedy' moisture tester, microwave oven or field stove
method calibration or check test shall be performed on a similar material kS
for which the method is used in the field. 'If the calibration or check test
indicates a deviation of more than + 2% moisture content the method will
be discontinued. The calibration or check test frequency may be reduced
from one in ten to one in 25 by the Owner after a review of the performance
of the equipment or method after at least 10 calibration or check tests
(i.e. 100 tests) on each piece of equipment or method have been performed
and the deviation of moisture content when compared with ASTM D2216 is
not more than + 2%.

Any sun-dried, hardened foundation surface or smooth bedding surface shall

be prepared for new material be discing or plowing so as to loosen the

entire surface to a depth of 2 in. Water shall be added, if necessary to

the material at the time of scarifying so that it shall be within + 2

percent of optimum water content for compaction. Immediately after such

scarifying the next layer of material shall be placed over the base and

compacted as specified in Paragraph 10.4. The top of surface of freshly

placed and rolled layers ordinarily will require no preparation other

than moistening ahead of the new layer when the new material is drier

than -2 percent of optimum water content. . B

«13-
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. Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

. 10. EMBANKMENT CORE (Cont'd)
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.6 Local Compaction

In test pits, stump holes, depressions in rock, restricted areas around conduits,
pipes, walls and at other locations where it.is impractical to compact the

£111 by rolling, it shall be tamped in 4 in. compacted layers with mechanical
tampers, or by other suitable means approved by the Owner to obtain compaction
equal to that specified in Paragraph 10.4. - Selected impervious core material

as specified in Paragraph 10.2c shall be used at such locations and shall have

a moisture content, generally 1 to 2 percent in excess of that specified in
Paragraph 10.5.

o7 Local Placement

Selected impervious core material, specified in Paragraph 10.2c, to be placed

over the prepared cutoff trench surfaces, shall be placed in approximately
horizontal layers not more than 8 in. in thickness when compacted and shall

have a moisture content generally 1 to 2 percent in excess of that specified

in Paragraph 10.5. The first 24 in, or three 1lifts of such material placed in R2
cutoff trench or elsewhere as directed by the Owner shall be compacted by heavy )
pneumatic tired construction vehicles in such a manner that the material is

forced into all the irregularities of the surfaces, and such that compaction
+equal to that specified in Paragraph 10.4 is obtained. Where material is being

" placed against abutment surfaces the construction surface of the selected im-
pervious core material shall be sloped away from the abutment for a distance of

at least 10 ft at an inclination of 1 vertical to 6 horizontal or steeper to

allow for direct compaction of the material against the abutment surface. Where,
because of small irregularities in the foundation surface, compaction of se-

lected impervious core material by pneumatic tired equipment is impracticable or
undesirable as determined by the Owner, such material shall be compacted as
specified in Paragraph 10.6.

11, EMBANKMENT TRANSITION FILTERS

Transition filter zones for Main Dam shall contain two filters, fine filter and
coarse filter, and locally transition filter along the downstream portion of the Ir2
cutoff trench., The transition zone for Auxiliary Dam shall contain only one I
filter.

.1 Source

The source of filter materials shall be established by the Owner.’ R1

gy
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" Ebasco Specification :
Embankments, Dams, Dikes and Channels

Project IdentificationANo..'CAR-§§-CH1ﬁ

EMBANKMENT TRANSITION FILTERS '

1. (Comt'd) )

2,2;; Materials

The filters shall consist of processed, very well graded coarse mixtures of
cohesionless materials obtained from hard, dense durable rock such as granite,
sandstone or conglomerate and not from claystone or siltstone, and shall be
graded as given below.

ey sm - « -

-G e oo - - - = » me sk e o

a - Transition filter zones for Main Dam shall conform to the followxng
gradation:

e emaemm s e m— @5

R ey, |

— —— o e e -

e W e .-

. Sieve U S Standard

Percentage by

Sq Mesh Weight Passing .
Fine Filter Coarse Filter Transition Filter
6 in. - 100 '
e 3 in, T T T T eg-100 T 00|
1-1/2 in, - 66-84 82-100
1/2 in. 100 50-68 65-90
e e - 3/8-in, -~ --—- 96-100 —=>= - 44762 "~ ° - ‘““f‘éo:s5
No. 4 83-100 32-46. 50-75
No. 8 70-93 18-30 40-65 .
c——— e o DO 40 36=54__ 0-10_ 16-40..c s e
No. 100 16-32 - 10-25
No. 200 0-10

" 0-10 -

L =15~
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~, Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

11. EMBANKMENT TRANSITION FILTERS (Cont'd)

< o
.2 * Materials (Cont'd) i &
» e .
b - Transition filter zone for Auxiliary Dam shall conform to the f{
following gradation: —
Sieve U S Standard i ‘ Percentage by
Sq Mesh Weight Passing
3 in, . 100 .
T-1/2 in. e 82-100 .7 R2
1/2 in, 65-90
No. &4 ’ 50-75
No. 8 . 40-65
No. 40 | - 16-40
. No. 100 ‘ . 10-25
No. 200 ' 0-10
.3 Placing and Compacting )
" Filter materials shall be placed in 16 in. layers and shall be compacted by R2
a smooth drum vibratory roller, imparting a minimum dynamic force of 40,000 1b 1231
=

The material shall be compacted to a relative density ranging from 75 percent
to 80 percent as determined from tests conducted in accordance with the
provisions of ASTM D2049, '"Relative Density of Cohesionless Soils." At the
option of the Owmer, in-place density shall be tested as specified in
Paragraph 10.4.

The specific requirements for relative density will be as indicated on the . ¥
drawings. Ten percent of the test densities will be allowed to fall below the . 3.
specified requirement. The absolute minimum relative density allowed will be - £
10 percent less than the required percentage of the relative density given Qp gi
the drawings.

l

B -

+4 . " Local Compaction . - .'Egé
.d‘

In restricted areas, around conduits, pipes, walls and other locations where it

"in"8" {in.. compacted Iayers with mechanical tampers, or by qther-suitable mean
approved by Owner, to obtain compaction equal to that specified in Paragraph 1%33. 9

'.& . . -t

is_impractical to compact the filter material by rolling, it shall be tampedg_% f.i__%
L
J,
-
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Ebasco Specification
Embankments, Dams, Dikes and Channels

= Project Identification No. CAR-SH-CH-4

P == jg'fll. EMBANKMENT TRANSITION FILTERS (Cont'd) ®
g_- ':-._:" .5 Local Placement _ .
:‘3.,_ " Transition filter material, specified in Paragraph 11.2, to be placed along the
o downstream portion of the prepared cutoff trench surfaces in the main dam, shall R
o be placed in approximately horizontal layer not more than 8 in. in thickness when
=mgr. .e compacted The first 24 in. or three lifts of such material placed in cutoff
=% - trench of Main Dam shall be compacted by a smooth drum vibratory.roller, impart-
‘&%  ing a minimum dynamic force of 40,000 1b such that compaction equal to that
= specified in Paragraph 11.3 is obtained

<
)y —

l“

% 12. COMPACTED ROCKFILL AND RANDOM ROCKFILL

:#- 1 Source

All rockfill for the Main Dam shall be obtained from its spillway excavations.
All random rockfill for the Auxiliary Dam and Dike shall be random rock materials
from the general plant area, cutoff trench, spillway and channel excavations.

..2 Materials - Rockfill

g0 9 B g o

._" %

'.l'he rockfill for Main Dam shall consist of fresh granitic type rock fragments of
which a minimum of 75 percent shall range in size from 6 in. to 24 in. The

~ maximum rock size shall not exceed 24 in. in any direction and shall not be

T greater than 90 percent of 1ift thickness.

% sound and resistant to abrasion. Soft, laminated or weakly jointed blocks
displaying any tendency to slake in water shall not be used. The excavation

zopergtion shall be set up to yield a well graded rockfill material meeting the
ag' requirements,

% The .rock fragments shall be free of clay, silt and debris. They shall be dense,

.-1

% Materials - Random Rockfill

: e..rock to be used as random rockfill for the construction of Auxiliary Dam
Adnd Auxiliary Dike shall be random £ill of fresh rock and weathered rock as may

"33 rock to be used may include sandstone,- .siltstone and claggtone of which a
T “sdnimum of 75 percent shall range in size from 1/4 in.-tdZR4¥a. The maximum

i Jokee of rock shall not be greater than 90 percent of thej.ift thickness and .
fiée excavation operation shall be set up to yield a well__graded random rockfill
dWerial meeting the above requirement:s.

\
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Ebasco Specification
Embankments, Dams, Dikes and Channels

Project Identification No. CAR-SH-CH-4

12. COMPACTED ROCKFILL AND RANDOM ROCKFILL (Cont'd)

.4 Placement

All rockfill_and random rockfill shall be placed in layers not exceeding the
thickness established during the test f£ill operations, and shall be compacted
uniformly over the entire surface of each 1lift in the manner established
during test fill.

Finer rock shall be placed adjacent to the filter layers, and graded toward "’

the coarser materials to the outside. The coarsest rock shall be placed

along the outside slope lines. The outside slopes shall be roughly dressed so

as to form a reasonably uniform surface. Through this-process an oversize

zone shall be established as indicated on the drawings. Materials up to a max-
imum of 125 percent of the established lift thickness will be accepted in this

zone.

Special care shall be exercised in placing rockfill in all areas within 3 ft
of structures to avoid damage to such structures.

,5 Test Fill and Compaction

Before placement of any rockfill and random rockfill a test £ill section for

each consisting of representative materials from the proposed areas shall be
constructed to assure the specified gradation and compaction,and to establish.....

a method of construction using vibratory rollers having a dynamic force of not. . |R2
less than 40,000 1lb. The test fill area shall be located on level ground which

may be located within the rockfill zone. The minimum dimensions of the test

£i11 shall be 40 ft wide by 55 ft long, not including ramps that shall be provided R
for access of compaction equipment at each end. Various combinations of rollers,
layer thickness and roller passes shall be tried. For each layer thickness

tested, settlement readings shall be taken after each pass at a number of points

on the fill and the average plotted against layer thickness. ‘

Grain size distribution tests before and after compaction shall be performed to 2
determine the breakdown of the rockfill or random rockfill materials. In-place
density and percolation tests shall be conducted after compaction. Strength

tests shall be performed on test fill materials,. if the' fines in the test £ill

are higher than the specified percentage. _ .

The final choice of compaction equipment, layer thickness, frequency of
vibration, speed of travel, and number of passes to be used for compacted

rockfill in the embankments will be determined by the Engineer and the Owner | Rl
based upon these results, as well asé appearance and respo to, rolling.
The comgacted layer thickness for rockggll or random rogkgifl shafi no§ . R

exceed three (3) feet.

w]l8e






" Ebasco Specification
‘Embankments, Dams, Dikes and Channels

Project Identification No., CAR-SH-CH-4 ‘ .

12, COMPACTED ROCKFILL AND RANDOM ROCKFILL (Cont'd)

.6 Local Compaction . 21

In restricted areas, around conduits, pipes, walls and other locations in-
dicated on the drawings where it is impractical to compact the rockfill or

in Paragraph 13.2b shall be tamped in 8 in. layers with mechanical tampers,
or by other suitable means approved by Owner, to obtain 70 percent relative
density as determined from tests conducted in accordance with the provisions
of ASTM D2049, "Relative Density of Cohesionless Soils," At the option of
the Owner, in-place density shall be tested as specif}ed'in Paragraph 10.4,

»

13. RIPRAP AND BEDDING

Riprap on bedding will be provided on faces of the embankments for protection
of slopes against wave action.

.1 Source

The source for riprap and bedding materials shall be established by the Owner. R1

.2 Materials

Riprap and bedding materials shall consist of sandstone, conglomerate or granitic
rock fragments that are dense blocky, resistant to abrasion and free of cracks,
seams and other defects that would tend to increase their destruction by water
and frost actions. To determine the suitability of riprap materials, Los Angeles
Abrasion Test in accordance with the provisions of ASTM C131, Sodium Sulfate’
Soundness Test in accordance with the provisions of ASTM C88 and Accelerated
Expansion Test in accordance with the procedure described herein shall be per-
formed on the riprap materials. .

Procedure for Accelerated Expansion Test: Soak 10-12 1b of rock fragments
grading 3 to 3/4 inch in ethylene glycol in a plastic or glass container at
room temperature. Examine the rock pieces daily for a maximum period of 15 days

.for any signs of deterioration. Rocks withstanding this test for the full

period of the test will be acceptable, ..

- o= ——— . — ——

a - Riprap shall be classified as Type A, Type B and Type C riprap and
shall be well graded as specified below:.

Type A riprap shall have seventy percent of rock ranging in sizes

from 24 in. to 48 in. The average size shall not be less than 30 in.
and the dimension in any direction shall not be less than 18 in.

~19-

R2

. random rockfill by rolling, crushed rock as specified for bedding Type C R2

R2

R2
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" Ebasco Specification

Embankments, Dams, Dikes and Channels

Project Identification No, CAR-SH-CH-4

13, RIPRAP AND BEDDING (Cont'd)

.2 Materials (Cont'd)

a -

(Cont'd) )

Type B riprap shall have seventy percent of the rock ranging in
size from 12 in. to 24 in. The average size shall not be less
than 16 in. and the dimension in any direction shall not be less
than 10 in. :

Type C riprap shall have seventy percent of rock ranging from 8 in.
to 16 in. The average size shall not be less than 10 in. and the
dimension in any direction shall not be less than 6 in.

In all the types of riprap mentioned above, slabs or rocks slivers
with waximum dimensions larger than twice the respective specified
average dimension will not be accepted.

Bedding

The riprap shall be bedded on a continuous layer of crushed rock
bedding where indicated on the drawings and to the thickness as
shown on drawings conforming to the following gradation require-
ments:

Percentage By Weight Pagsing

R2

R2

Bedding Type A for Bedding Type B for Bedding Typé C for

Size Riprap Type A Riprap Type B Riprap Type C
12 in. 100 - _ - -

6 in. ‘ 83-100 100 -

3 1in, 66-81 78-100 100

1-1/2 in, 50-66 : 56-76 . 76-90

3/4 in. 32-49 34-50 ~ 50-65

3/8 in. 16-~32 "17-34 25-40

No. &4 , 0-16 0-17 12-227"
No. 8 - - o 0-10

«20-







‘Ebasco Specification .
Embankments, Dams, Dikes and Channels . ) 3 : -

Project Identification No. CAR-SH-CH-4

13. RIPRAP AND BEDDING (Cont'd)

«3 Placement

The rock for riprap, if placed concurrently with embankment £ill need not be

hand placed,-but may be dumped in such a manner as to ensure that the in- R2
dividual sections will be interlocked and form a rough surface so that the
completed riprap is stable, without tendency to slide and with no unreasonably .
large protrusions from or hollows in the surface or unfilled spaces within

the riprap. The inclusion of rock spalls or gravel in the mass in an ‘amount

not in excess of that required to f£ill voids in the riprap will be permitted.

If the riprap is placed in a’'separate operation, it shall be placed to its full
slope thickness as indicated on the drawings in one operation and in such a

manner as to avoid displacing the underlying materials. Dumping riprap in

several sloping layers will not be permitted. The individual sections must be |R2

carefully placed so that the riprap will be interlocked and form a rough
surface.
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