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~V0GTLE ELECTRIC GENERATING' PLANT
, UNITS 1 & 2

,

'

TCONFIRMATORY LABORATORY TESTING PROGRAM"

FOR CATEGORY 1 BACKFILL i

-1.0' TINTRODUCTION

~

'At the request of the Nuclear Regulatory Consission (NRC),.a laboratory
' testing. program-of. Category 1 backfill'was' developed by Bechtel and Southern
Company ~ Services (SCS). 'The purpose of-the testing program was to-verify-

the typical maximum. dry densities which have been determined throughout the'

backfilling process by Georgia Power Company (GPC), and used to determine the
~

degree of compaction achieved in the field. Thir was determined by having
both Georgia Power: Company and an independent _ laboratory perform maximum
' dry density tests (ASTM 1557)~on split samples. Additional testing was to
.be performed by the independent laboratory.- Law Engineering Testinc Company

- f(LETCO) was selected by the NRC to Laplement the confirmatory laboratory
testing program.

LA total.of 12' samples of representative 1 Category 1 backfill material were
tested by LETCO and_.GPC. Data developed by LETCO and GPC are attached to
|this report as Appendices.1 and 2 respectively. A discussion of the data

generated _by the two laboratories follows.

2.0' SAMPLING-

! Sampling of the backfill material was done by GPC. Seven of the twelve
samples.were obtained'directly from borrow sources; the other five were
obtained in.a manner that was consistent with the normal. handling of the<

1 fill'in the-field. Each sample weighed approximately 100 lbs and was
~

obtained.in,the following manner.

First a large bulk sample'of approximately 400 lbs was obtained from the
borrow source or the fill'. -.Each large bulk' sample obtained from the borrow
source was. thoroughly. mixed and then subdivided into 4 -.100 lb test
samples. Large bulk samples obtained from the fill were not mixed prior to
splitting them. Of the 4 - 100 lb~ test samples, one was shipped to LETCO and
the-other three were retained by GPC.' Of-the. retained samples, one was used
for testing by GPC and the others were. stored for record purposes. _ Prior to
shipping,: testing and. storing samples, testing in accordance with ASTM D1140-

' was performed by GPC on material obtained from'each.100 lb sample. The
, purpose offthe ASTM D 1140 testing was to determine percent passing the US
No. 200 sieve size.ard'thus help GPC establish whether.the samples selected
-for testing met the criteria for soil types-defined in the testing program.~ ;

The above' procedure of obtaining and selecting samples was followed for all
-; twelve test samples. The testing program developed.by Bechtel and SCS.

; called for selection of 6: samples with fines of less than 5 percent and
:4 samples each with fines ranging 1from 5 to 9 percent and 9 to 12 percent
respectively. 1However because of sampling difficulties encountered in the
' field, only two samples in the 5 to 9 percent range of fines could be obtained.
.This was:due to the unavailability of this range of materials in the borrow,

E ' sources.. Therefore a total'of 12 samples were tested instead of 14 as-
originally planned.*
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3.0 LABORATORY TESTING

Both LETCO and GPC's field soils laboratory performed the modified Procter
(ASTM D.1557) and sieve analysis (ASTM D 422) tests on the twelve soil

~

'

samples. LETCO also performed the soil tests listed below as required by
the testing program. These tests were not performed by GPC as their field
laboratory was not equipped to perform them.t

No. Type of Test- Test Standard

1 Hydrometer Analysis ASTM D 422

2 Relative Density of ASTM D 4253-83 &
Cohesionless Soils D 4254-83 (New Standards

issued in 1983)

3 Permeability of Soils US Army Corps. of.

Engineers, EM-1110-2-1906
Appeadix VII7

4 Liquid Limit of Soils ASTM D 423
,

5. Plastic Limit of Soils ASTM D 424

Description of testing procedures used is given in LETCO's report
(Appendix 1)

4.0 EVALUATION

4.1 Maximum Dry Density

Maximum dry densities obtained by LETCO and GPC from the modified Proctor*

i- test'(ASTM D 1557) are summarized in Table 1. The data in Table I show that
for material with less than 5 percent fines, LETCO's maximum dry densities
ranged from 103.3 to 108.2 pcf and GPC's ranged from 101.9 to 104.7 pcf.
LETCO's maximum dry densities are higher than those obtained by GPC and the
difference ranges from 0.8 to 3.5 pcf with an average of 2.0 pcf. When
expressed as la percentage of the mean of the maximum dry densities for each
sample obtained from the two laboratories, the differences range from 0.8 to
3.3 percent. This is less than the maximum limit of 4 percent specified for
multilaboratory' precision in Table 3 of the ASTM D 1557 test standard.
Therefore the test results of both laboratories are considered to be in
agreement.

-A similar trend is apparent for material ranging in fines from 5 to 12 percent.
For this type of material, LETCO's maximum dry density ranged from 107.8 to
115.3 'pcf and_ GPC's ranged from 106.8 to 114.2 pcf. LETCO's dry densities

,

exceed-those obtained by GPC. The difference in dry density ranges from
1.0 to 3.2 pcf with an average value of 1.7 pcf. When expressed as.a,

percentage of mean value, the differences range from 0.9 to 2.9 percent
which is less than the maximum limit of 4.0 percent for multilaboratory
precision. Again, the-test results of both laboratories are considered to
be'in agreement.

; 2
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A comparison of the maximum dry densities obtained by ASTM D 1557 with
.those obtained by' ASTM D 4253-83 is presented in Table 2. These data-
-show that.for material with less than 5 percent fines, the ASTM D 4253
' dry method generally yields higher maximum dry densities than the ASTM D
;4253-83 wet method and the ASTM D 1557 test. The ASTM D 4253-83 dry method
values exceed GPC's ASTM D 1557 values by 2.4 to 4.3 pef. While the
ASTM D 4253-83 dry method maximum densities are consistently higher than
those yielded by ASTM D 1557, the ASTM D 4253-83 wet method shows no such
trend. However for material with fines ranging from 5 to 12 percent,
ASTM D 1557 yielded higher maximum dry densities than the ASTM D4253-83
wet and dry methods.

The data shown in Tables 1 and 2 indicate the following:

1. As expected, maximum dry density increases with increasing percent
passing the No. 200 sieve size. This trend is evident in the data
generated by both laboratories.

2. Maximum dry densities obtained by LETCO using the ASTM D 1557 test
exceed those obtained by GPC by an average of approximately 2.0 pcf.
One possible cause for this difference may be the fact that GPC employs
an automatic rammer as compared to a manually operated rammer used by
LETCO.- However the differences for all samples tested are well within
the 4 percent maximum precision limit specified in the ASTM D 1557 test
standard. The higher LETCO densities when applied to the compaction
test records would not significantly reduce the percent compaction
reported by GPC. Therefore the conclusion that the fill meets the
specification based on the compaction records remains unchanged.

3. For material with fines ranging from 5 to 12 percent, the ASTM D 1557
test standard currently used by GPC yields densities higher than the
relative density test. For materials with less than 5% fines the
ASTM D 4253-83 (dry method) yields higher maximum dry densities than
the D 1557 test. However the differences in maximum unit weights
between the two types of tests are less than an average of about 4 pcf

i and the' fill would meet the specified compaction if the higher maximum
i unit weight were used.

4.2 Moisture Content

Review of the Optimum Moisture Content (OMC) data shown in Table 1 indicates
the following: -

1. For material with fines ranging from 5 to 12 percent the agreement
between the LETCO and GPC optimum values is within the precision limits
of ASTM D 1557, with the exception of samples S-7 and S-10. In the case
of sample S-10, the compaction curves prepared by the two laboratories
are very similar and very flat. GPC has selected the moisture content
at the maximum measured density for their optimum moisture content, which
is reasonable. However, since three of the GPC points, covering a range
of moisture contents from 10.4 to 16.6 percent, have dry densities of
106.8, 106.6 and 106.6 pef, it can be concluded that density is not very
sensitive to moisture changes for this sample. The optimum probably lies

3
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somewhere in the range of-10.4 to 16.6 percent. T5.e IITCO value of
14.7 percent is within that range. Similarly for Sample S-7, GPC has
reported dry densities of 108.4 and 108.6 pcf at moisture contents of
12.1 and 13.8 percent respectively. The optimum value appears to range

:from 12.1 to 13.8 percent with the IETCO value of 11.3 percent being
closer to the GPC lower bound value.

2. :For material with.less than 5 percent fines the differences between the
'LETCO and GPC optimum moisture contents exceed the precision limits of
ASTM D 1557. The reasons for these differences are not apparent from
the test data.

'3. Using the-LETCO data, the following table was prepared to show moisture
contents over which the required 97 percent relative compactior. can be
achieved. ;

yD at 97% Moisture Range
Sample No. x yD at 97% yD

'

max Ohmax

(PCF) (percent) (percent)3

B' S-1 102.3 8-21* 15.5

S-2 100.2 6-22* 16.7

S-3 101.1 5-22* 19.3

S-4 105 10-21 18.1

S-5 102.6 13-22 18.5

S-6 103.8 10-19 16.0

S-7 107.2 6-20* 11.3

S-9 107.0 6-20* 14.8

S-10 104.6 6-19* 14.7

S-11 111.8 4-16.5* 13.2

S-12 109.9 3-16.5* 11.2

* Curve extrapolated

4
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:4.3 Permeability

> Permeability tests were performed on two backfill samples; one with approxi-
mately 5.9 percent fines and the other with 11 percent fines. No perme-
ability tests were performed on material with less than 5 percent fines.
Thedatashowthatformaterialwith5.9percentfinesthecoefficieng'of-

3permeability ranged from approximately 2.0 x 10 in/see to 6.0 x 10
cm/sec. For material the permeability ranged fromapproximately4.0x10(th11percentfines23cm/sec to 4.0 x 10 cm/sec. A review of the
data indicates the following:

1. The coefficient of permeability of both samples tested increases with
decrease in the degree of compaction.

2. The coefficient of permeability decreases with increase in the fines
. content of the backfill material.

3. Based on criteria developed by Terzaghi and Peck (Reference 1), material
with 5.9 percent fines may be classified as possessing medium perme-
ability. Material with 11.0 percent fines may be classified as
possessing medium to low permeability depending on the degree to which
the material is compacted.

4. Materials with 5 to 12 percent fines when compacted to the specifica-
tion requirements (97 percent or higher relative compaction) have
medium to low permeability.

5.0 SUMMARY OF CONCLUSIONS

1. Based on the laboratory test data developed by LETCO and GPC it is
-concluded that differences in the maximum dry density values between
.the two laboratories are well within the precision limits set in the
ASTM D 1557 test standard. Data from both laboratories show that for
material types tested, the maximum dry density from ASTM D 1557 ranges
from 101.9 to 115.3 pcf. These values of maximum dry density from
laboratory tests are typical for these materials and are consistent
with results previously obtained from laboratory tests performed by
GPC and other laboratories. Maximum dry density values obtained by
LETCO are slightly higher than those obtained by GPC but not enough to

-influence the degree of compaction reported by GPC. The laboratory
test data support the conclusion that Category I backfill at Plant
Vogtle has been compacted to the high degree of compactior' committed to
by GPC in the PSAR. For materials with fines ranging from 5 to
12 percent, the ASTM D 4253-83 method of test yields maximum densities
that are lower than those obtained from ASTM D 1557. For materials
with less than 5 percent fines the ASTM D 4253-83 (dry method) yielded
higher maximum dry densities than the ASTM D 1557 test. However the
differences in maximum unit weights between GPC's ASTM D 1557 and

-LETCO's ASTM D 4253-83 tests average 3.2 pcf for material with less ,

than 5% fines. These differences are not considered significant in
view of the fact that the field records indicate the compaction
achieved by GPC to be well over the specified compaction criteria for
materials within this range.

5
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~ 2. The compaction curves presented by LETCO show that for material types
tested the required 97 percent relative compaction can be achieved over
a wide range of. moisture contents. This range is much wider than the
limiting range of the construction specifications.

3. Permeability tests show that backfill material with 5 to 12 percent
fines when compacted to 97 percent relative compaction will have medium
to low permeability.

REFERENCES

1.- Terzaghi, K., and R. B. Peck, 1967 Soil Mechanics and Engineering
Practice 2nd edition, John Wiley and Sons, New York.
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TABLE 1

COMPARISON OF GPC AND LETCO TEST DATA

|LETCO GPC LETCO GPC

Max Y OMC Max yD OMC % Passing % Passing
Sample No. (pcf)D (%) pcf (%) #200 #200

S-1 -105.5 15.5 103.9 12.0 3.2 3.7

S-2 103.3 16.7 101.9 11.3 3.4 4.0

S-3 104.2 19.3 103.4 11.7 3.3 3.7

S-4 108.2 18.1 104.7 13.5 3.3 4.4

S-5 105.8 18.5 103.4 13.2 3.0 2.9

S-6 107.0 16.0 104.7 15.0 3.4 3.2

S-7 110.5 11.3 108.6 13.8 7.5 7.4

S-9 110.3 14.8 109.0 14.0 10.0 9.4

S-10 107.8 14.7 106.8 10.4 5.9 5.6

S-11 115.3 13.2 114.2 14.3 11.0 9.7

S-12 113.3 11.2 110.1 13.5 10.7 9.3

S-13 111.2 13.5 109.5 13.5 9.5 9.5

1

)
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TABLE 2

COMPARISON OF ASTM D 1557 AND D 4353-83 TEST DATA

Max y
ASTMD$557

Max yD ** YDWet Dry
Percent
Fines ASTM D 4353-83

Sample No. LETCO LETCO GPC LETCO

S-1 3.2- 105.5 103.9 105.9 107.5

S-2 3.4 103.3 101.9 104.2 105.8

S-3 3.3 104.2 103.4 105.8 105.9

S-4 3.3 108.2 104.7 104.0 107.1

S-5 3.0 105.8 103.4 103.8 107.7

S-6 3.4 107.0 104.7 104.0 107.3

S-7 7.5 110.5 108.6 110.2 108.4

S-8 10.0 110.3 109.0 107.0 101.7

S-9 5.9 107.8 106.8 111.3 106.8

S-10 11.0 115.3 114.2 106.9 106.9-

S-11 10.7 113.3 110.1 99.5 100.7

S-12 9.5 111.2 109.5 107.3 102.6

*

i
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* 2 *T EoRGIA 30324August'8, 1984 4 4

Southern Company services, Inc.
P.O. Box 2625
Birmingham, Alabama 35202

Attention: Mr. J. A. Bailey

Subject: Report of Confirmatory Laboratory Testing Program
For Category I Backfill
Vogtle Electrical Generating Plant
LETCo Job Number 7429

Gentlemen:

Law Engineering has completed the requested confirmatory
laboratory testing of backfill materials, except for permeability
testing. The results of the tests are presented in this report.

Kwelve bags of soil were received from Plant Vogtle on June 15
and June 19, 1984. Initially testing of fourteen samples was
planned. Due to sampling difficulties in tne field, samples
initially numbered 8 and 14 were not delivered to us.

In tne laboratory the following tests were perf)rmed:

AiTM D 422-63 Particle Size Analysis of Soil

ASTM D 1557-78 Moisture Density Relations of Soils and Soil
Aggregate Mixtures using 10 l b. Rammer and 18
inch Drop (Method A).

ASTM D 2049-69 Pelative Density of Cohesionless Soil.

ASTM D 4253-83 Maximum Index Density of Soils using a Vibratory
Table (Appendix non-mands'ory information
included).

ASTM D 4254-83 Minimum Index Density of Soils and Calculation
of Relative Density.

ASTM D 423-66 Liquid Limit of Soil.

ASTM D 424-59 Plastic Limit and Plasticity Index of Soils.

Tests are presently underway to evaluate the permeability of two
samples, Humber 10 and 11. The results of the permeability
testing will be reported to you as soon as it is completed.

Grain Size Tests

- - - _. _ _ _ _ _ _ _ _
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The grain size distribution of the twelve samples received was
determined by procedures outlined in ASTM D 422-63 Six o f the
samples had less then 55 passing the No. 200 sieve, two of the
samples had between 5 and 9% passing the No. 200 sieve and four
of the samples had greater than 9% but less than 125 passing the
No. 200 sieve. The particle size distribution for materials
coarser than the No. 200 sieve was determined by passing the
materials over a set of nested sieves. The particle size
distribution for materials finer than the No. 200 sieve was
determined by Hydrometer analysis for the three samples initially
thought to be in the range of 9 to 12% passing the No. 200 sieve.
One sample, Number 10, contained 10% passing the No. 200 sieve,
so was outside its planned range of 55 to 95 passing the No. 200
sieve.

During the relative density testing, three grain size tests were
performed on samples to determine if grain size changes
(degradation) occured due to performing several relative density
tests on the same sample. This grain size testing indicated that
the gradation of the soil did not change appreciably during the
relative density testing.

The results of the grain size testing is shown on the individual
Erain size sheets and on the tabulated laboratory test results in
the Appendix.

Modified Proctor Comoaction Tests

Twelve modified proctor compaction tests were performed to
evaluate the moisture density relations of the soils. During
testing the soils typically " bled" water from the compaction
mold. To evaluate this condition moisture content tests were
performed on the soil samples both before and af ter compaction in
the compaction mold. The loss of water from the compaction mold
during compaction was measured to vary from approximately one
half percent to approximately four percent for tests performed
wet of optimum moisture content.

The results of the modified Proctor compaction testing are shown
on the individual modified Proctor compaction test sheets and on
the Table of Laboratory Test Results in the Appendix.

Relative Density Testine

Relative density testing was initiated using procedures outlined
in ASTM D 2049-69 At the request of Hr. Joe Kane of the Nuclear
Regulatory Commission, with approval f rom Mr. Walter Ferris of
Bechtel Incorporated, who visited our laboratory to observe the
testing f rom June 27, 1984 through June 29, 1984, the relative
density program was modified. Three soil samples were selected
f rom each of the grain size ranges, less than 55 passing the No.
200 sieve. 5' to 95 passing the No. 200 sieve, and 9% to 125
passing the No. 200 sieve to evaluate the optimum amplitude of
vibration. Utilizing procedures outlined in ASTM D 4253-83, th

War.""37..
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maximum density was determined by tne dry method at selected
points over a range of amplitudes of vibration. For each grain
size range, the amplitude of vibrations which produced the
highest maximum density was determined. This optimum amplitude
of vibration (3600 cycles per second frequency) was then used
within each grain size range for determining maximum density by
both the wet and dry methods.

The minimum density of each sample was determined by procedures
outlined in ASTM D 4254-83

The results of the maximum and minimum density testing are shown
on the attached relative density test sheets and on the plots of
maximum density versus amplitude of vibration in the Appendix.

Plasticity Inder

Plasticity index testing was performed on the three soil samples
initially expected to fall within tne range of 95 to 125 passing
the No. 200 sieve by procedures outlined in ASTM D 423-66 and D-
424-59 The testing indicated that each of the three samples was
non-liquid, non-plastic.

Discussion

We understand that the results of the modified proctor compaction
tests performed in our laboratory will be compared with like
tests performed at Plant Vogtle. We point out the precision of
this test as shown on Table 3 of ASTM D-1557 allows an acceptable
range of two results from dif ferent laboratory to be 45 of the
sean value. The multilaboratory standard deviation of maximum2

density by the ASTM D 1557-82 method is shown as t 1.66.

For samples in the 0- 55 and 55 - 95 passing the #200 sieve
grain size "ange, the relative density test indicated maximum
densities ranging from approximately one pound per cubic foot
lecs to approximately three and one half pounds per cubic foot
greater than the modified Proctor maximum density. For soils in
the 95 to 125 passing the No. 200 sieve grain size range, maximum
density determined by the relative density method ranged from
approximately three to eight pounds per cubic foot less than the
modified Proctor maximum density.

Thank you for the opportunity of working with you on this
project. If you have any questions concerning this project or'if
we can be of additional assistance to you, please contact us.

Very truly yours, ,

LAW t:NGINEERING TESTING COMPANY

John E. Ly ch am Allen Lancaster
Laboratory Manager Civil Engineer

;

.
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LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION IS S-1 BAG 1 SOURCE BORROW MIXED

SPECIFIC GRAVITY 2.70=

NATURAL MOISTURE CONTENT = 4.2 PERCENT

SIEVE ANALYSIS

SIEVE # CUM VT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 .1 100.0
20 17.1 93.3
40 131.4 48.6
60 190.3 22.4

100 242.0 5.2
300 247.1 3.2

.

GRAIN SIZE DISTRIBUTION
.0% CRAVEL 96.8% SAND 3.2% FINES

UNIFORMITY COEF = 2.98 COEF OF CURVATURE = .96

UNIFIED SOIL CLASSIFICATION IS SP

i
YOEt *

!Cs12: _.4-11- 77b
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' 9*"r .5 *.~ : #S _;
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LAV ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION IS S-2 BAG-1 SOURCE BORROV MIXED

SPECIFIC GRAVITY 2.70u

NATURAL MOISTURE CONTENT 3.6 PERCENT=

SIEVE ANALYSIS

STEVE # CUM VT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
j 10 .0 100.0

20 11.1 96.5
40 132.1 58.5
60 261.2 17.9

100 301.9 5.2
200 307.5 3.4

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 96.6% SAND 3.4% FINES

UNIFORMITY COEF 2.33 COEF Or CURVATURE 1.10= =

UNITIED SOIL CLASSIFICATION IS SP

-,,a,.-
'

' % *;*,v4

..g.iC.. G/toh {
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LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

|
,

,

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION IS S-3 BAG-1 SOURCE MIXED

SPECIFIC GRAVITY = 2.70
NATURAL MOISTURE CONTENT = 3.6 PERCENT

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT )
NUMBER RETAINED FINER

-4 0 100.0.

10 0 100.0.

20 12.2 95.5
40 131.1 51.7
60 212.8 21.7

100 257.2 5.3
200 262.6 3.3

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 96.7% SAND 3.3% FINES

UNIFORMITY COEF = 2.81 COEF OF CURVATURE = .99

UNIFIED SOIL CLLSSIFICATION IS SP

.
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LAW ENGINEERING TESTING COMPANY !
SOIL SAMPLE DATA

|

.

,

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION IS S-4 BAG-1 SOURCE BORROW MIXED

SPECIFIC GRAVITY = 2.70
NATURAL MOISTURE CONTENT = 2.5 PERCENT

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 .0 100.0
20 17.6 93.7
40 171.5 38.4
60 231.7 16.8

100 264.9 4.8
200 269.0 3.3

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 96.7% SAND 3.3% FINES

UNIFORMITY COEF = 3.03 COEF OF CURVATURE = 1.11

UNIFIED SOIL CLASSIFICATION IS SP

.

.

Kb
Wso/a J

m

M/r *

i
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LAV ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
DORING NUM3ER IS N/A
SAMFLE IDENTIFICATION IS S-5 BAG-1 SOURCs FIELD UNMIXED

SPECIFIC GRAVITY u 2.70
NATURAL MOISTURE CONTENT = 8.9 PERCENT

G8 EVE ANALYSIS

S8 EVE # CUM VT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 .1 100.0
20 12.7 95.5
40 133.7 53.1
60 226.2 20.6

800 271.4 4.8g
200 276.3 3.0

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 97.0% SAND 3.0% FINES

UNIFORMITY COEF 2.68 COEF OF CURVATURE = 1.00=

UNIFIED SOIL CLASSIFICATION IS SP

I
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LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
EORING NUMBER IS N/A
SAMFLE IDENTIFICATION IS S-6 BAG-1 SOURCE FIELD UNMIXED

SPECIFIC GRAVITY 2.70=

NATURAL MOISTURE CONTENT 7.8 PERCENT=

SIEVE ANALYSIS

SIEVE # CUM VT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 .0 100.0
20 10.1 94.5
40 169.7 48.1
60 250.9 20.8

100 309.9 5.2
200 315.8 3.4

,

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 96.6% SAND 3.4% FINES

UNIFORMITY COEF = 2.93 COEF OF CURVATURE .99=

UNIFIED SOIL CLASSIFICATION IS SP

.. - -'\. . . . .
_ ,

- ,_... c,tu /t f...''
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LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION IS BAG-1 SAMPLE 7 BORROW MIXED

SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 2.3 99.4
20 18.0 95.3
40 124.5 67.7
60 260.8 32.4

100 342.5 11.2
200 357.1 7.5

,

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 92.5% SAND 7.5% FINES

UNIFORMITY COEF = 3.08 COEF OF CURVATURE = 1.20

-
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LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION IS BAG-1 SAMPLE 9 FIELD UNMIXED

SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 .4 99.9
20 9.6 97.6
40 98.0 75.9
60 279.8 31.3

100 355.3 12.8
200 366.7 10.0

.

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 90.0% SAND 10.0% FINES

UNIFORMITY COEF = 4.81 COEF OF CURVATURE = 2.20

Kb
.. 4/tr/s4

e

'Nir

_

_ _ - _ _ _ _ _ _ _ . . _



9

.

.

.

LAN ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION IS BAG-1 SAMPLE 10 FIELD UNMIXED

SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 3.2 99.2
20 24.5 S4.0
40 153.8 62.5
60 294.4 28.2

100 372.6 9.1
200 385.6 5.9

GRAIN SIZE DISTRIBUTION
i .0% GRAVEL 94.1% SAND 5.9% FINES
! UNIFORMITY COEF = 2.65 COEF OF CURVATURE = 1.07

-..s.

- 4Lrsay
-

%/,e

__

'
- _ . . _ _
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LAW ENGINEERING TESTING COMPANY
*

* SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION IS BAG 1 SAMPLE 11

SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 2.8 98.2
20 16.9 09.1
40 52.1 66.4
60 106.3 31.4

100 130.8 15.6
200 137.9 11.1

HYDROMETER ANALYSIS ON SOII. PASSING NO.200 SIEVE

ELAPSED HYDRO CORR TEMP DIA IN PERCENT
TIME READING HYDRO MM FINER

1.0 19.5 15.2 24. .0467 9.7
2.0 17.0 12.7 24. .0336 8.1
5.0 16.5 12.2 24. .0213 7.8

15.G 16.0 11.7 24. .0123 7.4
30.0 15.0 10.7 24. .0088 6.8
60.0 14.0 9.7 24. .0062 6.2

254.0 13.0 8.7 24. .0030 5.5
4320.0' 12.0 7.7 24. .0007 4.9

PLASTICITY PROPERTIES OF MAT. PASSING NO. 40 SIEVE

SOIL SAMPLE IS NON-PLASTIC

GRAIN SIZE DISTRIBUTION
. 0 % G RAVEL 88.9% SAND 5.8% SILT 5.2% CLAY

UNIFORMITY COEF = 7.31 COEF OF CURVATURE = 2.81

UNIFIED SOIL CLASSIFICATION IS SW-SM

AASHTO SOIL CLASSIFICATION IS A-2-4 WITH A GROUP INDEX OF 0

. . _ .

9%W&

._
r/1/' '

,
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LAW ENGINEERING TESTING COMPANY
*

SOIL SAMPLE DATA*

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
EORING NUMBER IS N/A |

SAMPLE IDENTIFICATION IS BAG 1 SAMPLE 12 BORROW MIXED
,

SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 .0 100.0
20 1.8 98.9
40 28.9 81.2
60 67.8 55.9

100 130.9 15.0
200 137.5 10.7

' HYDROMETER ANALYSIS ON SOIL PASSING NO.200 SIEVE

ELAPSUt HYDRO CORR TEMP DIA IN PERCENT
TIME READING HYDRO MM FINER

1.0 21.0 16.7 24. .0463 10.7
2.0 20.0 15.7 24. .0329 10.1
5.0 19.5 15.2 24. .0209 9.7

15.0 19.5 15.2 24. .0121 9.7
30.0 18.5 14.2 24. .0086 9.1
60.0 17.5 13.2 24. .0061 8.5

254.0 17.0 12.7 24. .0030 8.1
4320.0- 13.0 8.7 24. .0007 5.6

PLASTICITY PROPERTIES OF MAT. PASSING NO. 40 SIEVE

SOIL SAMPLE IS NON-PLASTIC

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 89.3% SAND 3.7% SILT 7.0% CLAY

UNIFORMITY COEF = 9.04 COEF OF CURVATURE = 4.07

UNIFIED SOIL CLASSIFICATION IS SP-SM

AASHTO SOIL CLASSIFICATION IS A-2-4 WITH A GROUP INDEX OF 0

'

ggs/fd

se b_n-

.
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I
LAN ENGINEERING TESTING COMPANY l*

*

i'- SOIL SAMPLE DATA |
. . I

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
. BORING NUMBER IS N/A .
SAMPLE IDENTIFICATION IS BAG 1 SAMPLE 13 FIELD UNMIXED

SPECIFIC GRAVITY = 2.70
i

SIEVE-ANALYSIS

SIEVE # CUM WT- PERCENT
NUMBER RETAINED FINER

38. .0 100.0
4 .5 99.7'

10 .8 99.5
20 4.4 97.0
40 36.2 75.4
60 96.2 34.6

100 128.3 12.7'
200 133.0 9.5

HYDROMETER ANALYSIS ON SOIL PASSING NO.200 SIEVE

ELAPSED HYDRO CORR TEMP DIA IN PERCENT
TIME READING HYDRO' MM FINER

1.0 17.5 13.2 24. .0473 8.9
2.0 17,0 12.7 24. .0336 8.5
5.0 16.5 -12.2 24. .0213 8.2

15 . 0 ~ 16.0 11.7 24. .0123 7.8
30.0 15~.0 10.7 24. .0088 7.2
60.0 14.0 9.7 24. .0062 6.5

254.0 13.5 9.2 24.- .0030 6.2
4320.0' 12.5 8.2 24. .0007 5.5

PLASTICITY PROPERTIES OF MAT. PASSING NO. 40 SIEVE

. SOIL SAMPLE IS NON-PLASTIC

GRAIN SIZE DISTRIBUTION
.3% GRAVEL 90.2% SAND 3.6% SILT 5.9% CLAY

' UNIFORMITY COEF = 4.15 COEF OF CURVATURE = 1.72

. UNIFIED SOIL CLASSIFICATION IS SP-SM ;

AASHTO SOIL CLASSIFICATION IS A3 WITH A GROUP INDEX OF 0

_f.d
4 tLflif

.j . urt.:r::=::

81_ j .
'#/ " .c. j
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LAW ENGINEERING TESTING COMPANY
!

SOIL S .S.M P L E DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
EORING NUMBER IS BAC 1
SAMPLE IDENTIFICATION IS SAMPLE 5 AFTER RELATIVE DENSITY TEST

SPECIFIC GRAVITY 2.70=

SIEVE ANALYSIS

SIEVE # CUM VT PERCENT
NUMEER RETAINED FINER

4 .0 100.0
10 .1 100.0
20 6.2 96.9
40 79.0 60.1
60 152.4 23.8

800 109.5 5.2
200 193.9 3.1

.

GRAIN' SIZE DISTRIBUTION
.0% GRAVEL 96.9% SAND 3.1% FINES

UNIFORMITY COEF 2.40 COEF OF CURVATURE 1.06= =

UNIFIED SOIL CLASSIFICATION IS SP

:::,= .~.,.
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LAV Ell 0!NEERING TESTING COMPANY
SOIL S .'.M " L " DATA

FROJECT NAME & NO. ARE PL ANT VOGTT E 7429
-BORING NUMBER IS BAG 1
SAMPLE IDENTIFICATION IS SAMPLE 7 AFTER RELATIVE DENSITY TEST

' SPECIFIC CRAVITY = 2.70

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT
NUMEER RETAINED FINER

4 .0 100.0
10 1.4 99.3
20- 11.4 94.3
40 70.5 64.8
60 136.9 31.6

100- 182.0 9.0
200 167.7 6.2

GRAIN. SIZE DISTRIBUTION,

.0% CRAVEL- 93.9% SAND 6.2% FINES
UllIFORMITY COEF 2.58 COEF OF CURVATURE .97= =

l'
.
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|
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LAV ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BCRING NUMBER IS DAG 1
SAMPLE IDENTIFICATION IS SAMPLE 11 AFTER RELATIVE DENSITY TEST

SPECIFIC GRAVITY 2.70=

SIEVE ANALYSIS

SIEVE # CUM WT PERCENT
NUMEER RETAINED FINER

4 .0 100.0
10 4.0 98.0
30 21.6 89.2 4
40 70.1 64.9
60 141.6 29.2

100 173.3 13.4
200 181.5 9.2

.

GRAIN,SIEE DISTRIEUTION
.0% GRAVEL 90.8% SAND 9.2% FINES

UNIFORMITY COEr = 4.51 COEF OF CURVATURE 1.85=

_
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) (\ COMPACTION TESTi \

LAW ENGINEERING TESTING COMPANY.
,

ma \ ' \
1 \ \
\ \ 't JOB NAME M/an/ VOOf[e\ \

'

JOB NUMBER-- 7429\ \
CLIENT Georoia Power Companu\ \IE

g CONTRACTOR -

g g 1 BORING NUMBER Bao * /
\ 1 \' SAMPLE NUMBER l^ \ \ DEPTH Borrow Miied12", \ \ '

LOCATION\ g\ SOIL DESCRIPTION Pih4 Ahe le Ned
'

\ > \ Sand
1 \ \ METHOD OF TEST ASTM D /557 Meth. 'A "12C \ h \

MAXIMUM DENSITY- PCF /0 S. S
\ OPTIMUM MOISTURE CONTENT % __/S. 5
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') i \ COMPACTION TEST
( \ ; LAW ENGINEERING TESTING COMPANY.

rua \ ' \
*

'

\ \<

\ \ \ JOB NAME Planf Voofle |
,

\ \ \ JOB NUMBER 7429
'

!
\ \ \ CLIENT G eoraio. Pou>er Compong |

\ \ \ CONTRACTOR13C -

t g 3 BORING NUMBER 600 */ i

\ T \ SAMPLE NUMBER 2
'

1 \ \ DEPTH Borrew /Vhired4

\ \ '12", LOCATION

\ \ \ SOIL DESCRIPTION Pihk Fihe le M ed.
g y g Sand

\ \ METHOD OF TEST ASTM D /55 7 Me/h , "A "'
<

\ h \ MAXIMUM DENSITY PCF /03.312C \ \ \ OPTIMUM MOISTURE CONTENT % llo 7-

% \ \ IN SITU MOISTURE CONTENT %
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) ( \ COMPACTION TEST
_ ( \ LAIN ENGINEERING TESTING COMPANY.,
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1 \ \~~~

( \ i JOB NAME M/and YOOne
\ . T JOB NUMBER 74-29_ . .

' \ \ CLIENT Georcia
k CONTRACTOR

' Power Comoano\ISO ---
'

g -

g g y BORING NUMBER Bac#/i

\ T \ SAMPLE NUMBER 3___,

\ \ \ DEPTH Rorro w Mded
12 , \ \

LOCATION [
,

\ 'g \ SOIL DESCRIPTION 7'on Fihe fo Med. '
.

, Sand~

METHOD OF TEST ASTM D /557 Meth. "A "-.,

'|20 MAXIMUM DENSITY PCF /04,2-"- -

\- OPTIMUM MOISTURE CONTENT % / 9. 3gJ

g % IN SITU MOISTURE CONTENT % >

2 y
g il",, 3g 3
$ \ i i
g 3'

<

: r s
s

.
-

llc '\
,-.

y .

g F .

.
. ( t---

Q_, , ..
'--

i
_.

-
_ \ T

\'
.==*W '' 'm,

- ~. x s,
_.-*-

( \~|gg T ( \ 'i
~

--

> g p . . . ..

| ,

5 y ( . _ . . .

s s g ..i

|
\

\' '"\3
'

! U
L"ATt

\
s D_i

| 3 -- ,

,

; y x y
2.70
s ea

\ L,

Ny 7 2.e0

%[\
N

!
T r '

es- \NA'
N.3 g -

N' T "^

(
<

--

0 S 10 6 20 25 30 35 40
WATER CONTENT- PER CENT OF DRY WEl0HT - ~ ~ ~ " ~

a.

|

. . _ _ _ _ . _ _ . . _ _ , ____..__., _ _..._ _...__ _ _ _ _ _ _ .__._ _ .._._ _ ._ _ __ _ . _ __ _____ _ _ _ . . . _ _ , _ _ _ . . . _ , . . . _._



- . _ _ _ . _ _ _ _ _ _ _

i
AF $4913 A i'

'M \ \ A.
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LAW ENGINEERING TESTING COMPANY.

'

mm. \ 1 \

'

E JOB NAME Plant Voolle
,

\ \ \ JOB NUMBER 74 29
' \ \ CLIENT (seorola Power Comoanu <

\ \ ' '

IE CONTRACTOR -

g ,

-| t \ T BORING NUMBER 800 */
'

\ i \ SAMPLE NUMBER 4-
1 \ \ DEPTH Beren W Miied
\ \

'

12" LOCATION'

\ 'g \ SOIL DESCRIPTION Ton Fine To M ed.
Sand\ 1 \

\ \ \ METHOD OF TEST ASTM D /SS7 Meth. "A "
\ T i MAXIMUM DENSITY PCF /08 212C

h k \ OPTIMUM MOISTURE CONTENT % 18 /

'f \ \ ,( IN SITU MOISTURE CONTENT %
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RELATIVE DENSITY TEST.

~

* DATE 7-30-84 Ya (max)(wet) /o6.9 e (min)
JOB NAME ploof 1/aa //e Yd (max)(dry) /o7.5 e (min)
JOB NUMBER 7429

'

Yd (min) 91.4 e (max)
BORING NUMBER Bae */ Yd e
SAMPLE NUMBER / Dd
DEPTH (FT.)

S ecific Gravity 2. (o 3MOLD SIZE 1/to fl.3 P

METHOD-MINIMUM DENSITY funnel
(FUNNEL OR SCOOP) V/b. Amp ///ude - o of 75 *

METHOD-MAXIMUM DENSITY Dru $ Gle/
(DRY OR WET)

'

130 130

120 120

110 110
Dry,
wet/~s ,

A/
*00 - 100'

fj ,-,

f/A
w,

/u. ,

DN '
go 90 **

I

$ 3

5 d

! - E
o

y 80 - - - 80
x.g $

' I

[- Y .o
>-

i

| .70 70

|
_

i

|

60 60
i 0 10 20 30 40 50 60 70 80 90 100
! RELATIVE DENSITY Dd PERCENT

__ . __ ... . - - . .-- -- -- - - - - - -- - - - ~~ ~
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RELATIVE DENSITY TEST.

*

DATE 7-30- 84 yd (max)(wet) /04. 2 e (min)
JOB NAME p/on f Voa//e Yd (max)(dry) /05.d_ e (min)

.

JOB NUMBER 7429 Yd (min) B&.o e (max)BORING NUMBER Bog y/
Yd e

SAMPLE NUMBER 2 D3
DEPTH (FT.)

S ecific Gravity 2.67MOLD SIZE Ho W.J P

METHOD-MINIMUM DENSITY Funne/
(FUNNEL OR SCOOP) %*6. Amp ///ude - 0*O/76 "

METHOD-MAXIMUM DENSITY Dru I wer
(DRY OR WET)

~

130 130

120 120

110 110

Dry
A wet

/9'
/h100 100f-

W's

#'-

f/m
'

90 " 90 m

f'
i

b / $
= a
E 5

a
.

|

'g 80 80 -

E j'

'
t

>-

I
'

70 _ 70

.

60 60
0 10 20 30 40 50 60 70 80 90 100

*

RELATIVE DENSITY Dd PERCENT



4 RELATIVE DENSITY TEST
,

*

DATE 7 3/- 84- Ya (max)(wet) /oS.B e (min)
JOB NAME p/on/ Vaa //e Yd (max)(dry) /os 9 e (min)
JOB N"MBER 7429 ~ Yd (min) 87.3 e (max)
BORING NUISER Bae *I Yd *
SAMPLE NUMBER 3 Da
DEPTH (ET.)

S ecific Gravity P.66MOLD SIZE l/po ff.J P

h C Wb AmPIAude - 0.0175 *
METHOD-MAXIMUM DENSITY Dru / &lel

(DRY OR WET)
'

130 130

120 120

110 110

Dry

~
/ ulet

. /
100 100-j

"
/

"

/'/w m

90 90-

I /p g

9

5 5a a

h 80 80

E f
'

i

.

70 70

60 60
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dd PERCENT
, - . . . - . .-- _ - - . - - _ -. ._ _ _ . _ - .-. . -_. ._.
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RELATIVE DENSITY TEST,

*

DATE 7-3/-84 Yd (max)(wet) /04. o e (min)
'

.

JOB NAME P/an/ Vog fk Yd (max)(dry) /o?. / e (min)
JOB NUMBER 7+E9 Yd (min) 88.3 e (max)
BORING NUMBER Roa s/ Yd e
SAMPLE NUMBER ~4 Da
DEPTH (Fr.)
MOLD SIZE & R.3 Specific Gravity 8.fo 81

METHOD-MINIMUM DENSITY Funnel *Vib. Ampidude 0.0/75(FUNNEL OR SCOOP)
METHOD-MAXIMUM DENSITY Ch/ / 6]ef

(DRY OR WET)

130

120 120

110 110

OrYy

/ welfs ..

/'/~
100 r[ 100.-

,

//-

[/
-

s
w M r,

N90 90i y i
g >-

,

Uee

E E
E E
s -

g
h 80 80

Q
E f
' i

>=
>=

_

70 0

60 60
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dd PERCENT
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RELATIVE DENSITY TEST.

DATE 7-3/-84 Ya (max)(wet) /03.8 e (min)
I

JOB NAME #/an t Voa//c Ya (max)(dry) /o?.7 e (min)
JOB NUMBER 7429 Yd (min) 28. /, e (max)
BORING NUMBER Bag a / ~(d e
SAMPLE NUMBER S Dd
DEPTH (FT.)

S ecific Gravity F. /,7MOLD SIZE 1/fo y,2 P

METHOD-MINIMUM DENSITY /~unne/ V/h. Amp [//ude - 0,O/75 ''
(FUNNEL OR SCOOP)

METHOD-MAXIMUM DENSITY Dru /QJef
(DRY OR WET)

'

130 130

120 120

110 110
Dry,

tJet, 'ye'' #-'

100 100- s-s -

| / -h /C/
w A9'~

90
i f- 90 a.

,

$
~

>.
M~

5 5a
o

y 80 80 m

E 3
'

.

>-
,

70 70

60 60
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dd PERCENT
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RELATIVE DENSITY TEST
.

* DATE 7-31 84 Yd (max)(wet) /04.0 e (min)JOB NAME p/oof yg y, Yd (""*)(dII) #07 3 * (Mi")JOB NUMBER 74 20
'

~ Yd (min) 39,9 e (max)BORING NUMBER Ba g s f
Yd e

SAMPLE NUMBER 6 Dd
DEPTH (FT.)
MOLD SIZE k f/.3 Specific Gravity P. 67
METHOD-MINIMUM DENSITY funne/

(FUNNEL 02 SCOOP) N b A #88b/vde - d.0/73
*

METHOD-MAXIMUM DENSITY pru / Me/
(DRY OR WET)

130 130

120 120
,

110 110

Drys
/ UY' rs' p

/"-s100 - ' [00
#~- 'X

4-
# '

$
-

" D90 #, 90 a.
'

U
*

g h

i5
*

o

I g
80 80 33 Mx

E

f

>-
.

70 70

.

60 60
40 50 60 70 80 90 100

RELATIVE DENSITY ed PERCENT
- - - - _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ -
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RELATIVE DENSITY TEST
'

DATE_ 7 3/-84 Ya (max)(wet) //o.2 e (min)
JOB NAME P/an/ Voqi/c Yd (max)(dry) /os d e (min)
JOB NUMBER 74 E 9 Yd (min) 89.7 e (max)
BORING NUMBER Boo w / Yd *
SAMPLE NUMBER 7 Dd
DEPTH (FT.)
MOLD SIZE Ho U.3 Specific Gravity 2.44 ,
METHOD-MINIMUM DENSITY Funnel Vj6, Afy,g//ude - 0.022*

(FUNNEL OR SCOOP)
METHOD-MAXIMUM DENSITY Dru i 4/e/

(DRY OR WET)

130

120 120

Wel

lho
110

f
n

s' /
//

100 . y' 100
,

f-

/7
#m w

M #
N90 # - -- 90-i i

h '

5 5o a

g 80 80 g
E f
' i

>=
a

70

60 60
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dd PERCENT
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RELATIVE DENSITY TEST
*

DATE 7-3/-84 Ya (max)(wet) /07.0 e (min) i

JOB NAME plan / Voo//e Yd (max)(dry) 1o/.7 e (min)
JOB NUMBER 74 29 ' Yd (min) 87.9 e (max)
BORING NUMBER 8ae * / Yd *
SAMPLE NUMBER 9 Da
DEPTH (FT.)

S ecific Gravity 2.66MOLD SIZE /Ao f/.3 P

METHOD-MINIMUM DENSITY Funne/
(FUNNEL OR SCOOP) y/b A*P// /ude - 0.022*

METHOD-MAXIMUM DENSITY Bru l(def
(DRY OR VET)

-

130 130

120 120

110 110

blel,.

/
/

100 10- -

- -
. | /

/~/ /

-/w
'

90 / / 90 m
*

, ,

,v ,

w / H

E // ja - o

hy 80 80 -

E 5
'

i

>-

70 70

60 60
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dd PERCENT



__ _

.

RELATIVE DENSITY TEST-

* '

DATE 7-3/-84 Yd (max)(wet) 111. 3 e (min)
*

JOB NAME Plan / Voolle Yd (max)(dry) /o/o.B e (min)
JOB NUMBER 7429 Yd (min) 88.4 e (max)
BORING NUMBER Bag */ Yd e
SAMPLE NUMBER /o Dd
DEPTH (FT.)

S ecific Gravity 2. /o SMOLD SIZE //so f/.3 P

HETHOD-MINIMUM DENSITY /~unnel Vib, Amp ;/ygg _ g,ggy+j

(FUNNEL OR SCOOP)
METHOD-MAXIMUM DENSITY Det.t/ GJet

(DRY OR WET)

130 130

120 120

(def
110 ,/ 110

/ O!!),

/ -/
*' _//

' /-,
100 7 y' 100

-/,/
/s'

Ine /

90 - 90 n.
' 7
E i:
us -

h ,

o

I i.

i 80 802 .

'
i

>=
,

70 70

60 60
0 10 20 30 40 50 60 70 80 90 100

[ RELATIVE DENSITY Dd PERCENT
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RELATIVE DENSITY TEST*

DATE 7-3/-84 Ya (max)(wet) /06.9 e (min)
* ' *

JOB NAME Plan / Vea ele Yd (max)(dry) /o&.9 e (min)
JOB NUMBER 74 29 ~ Yd (min) 86.9 e (max)
BORING NUMBER Boe */ Yd e
SAMPLE NUMBER // Dd
DEPTH (FT.)

S ecific Gravity F.67MOLD SIZE Mo ff.3 P

METHOD-MINIMUM DENSITY Funne/ Vib. Amp ///ude - 0.026 *
(FUNNEL OR SCOOP)

METHOD-MAXIMUM DENSITY Dru / tJe/
(DRY OR WET)

130 130

120 120

110 110

Dry j uje{,

/
/

100 1007
/

/
/w

90 - 90
f' i

b ' s
'

en -

5 E
o u

| '

|g 80 80
M-

X I
' i

S E
.

70 70
,

60 60
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dd PERCENT
''
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RELATIVE DENSITY TEST*

' '
DATE 7- 31- 8 4 Yd (max)(wet) 99.5 e (min)
JOB NAME P/ane Vog He Yd (max)(dry)_ foo.7 e (min)
JOB NUMBER 7429 Yd (min) B/. 4 e (max)
BORING NUMBER soo e t Yd 8
SAMPLE NUMBER /2 Dd

.

DEPTH (ET.)
S ecific Gravity 2./o?MOLD SIZE 1/so G.J P

METHOD-MINIMUM DENSITY /~uonet vi6. s,,,et//ude - o.oes ''(FUNNEL OR SCOOP)
METHOD-MAXIMUM DENSITY Dr9 4 a>es

(DRY OR WET)

130 130

120 120

110 110

Dry
fj lj,0f100

778 77
4 '

w ,
O // M90 go

fe
a

B f B

' '

E # Ea
_ / a

hg 80 80

E 2
' i

>-

70 70

60 60
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dd PERCENT
_ _ _ _ _ _ .
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. RELATIVE DENSITY TEST
i

.

DATE 7-3/-84
'

Yd (max)(wet) /07.3 e (min) ;
JOB NAME Plant Voo//c Yd (max)(dry) /02.6 e (min) ;
JOB NUMBER 74 29 Ya (min) 82.5 e (max)
BORING NUMBER Boe */ Yd e

iSAMPLE NUMBER. /3 Dd
DEPTH (FT.)

S ecific Gravity 2.68MOLD SIZE //to ff.s P

METHOD-MINIMUM DENSITY. l~unne| Vib. Amplifude - 0.025 *
(FUNNEL OR SCOOP)

METHOD-MAXIMUM DENSITY Dry / uel
(DRY OR WET)

130 130

120 120

110 110
Wef

/
/ Ory,

/ /'100 1007 7
/ /

'

/ /
// '

w

90 / 90 n.
' // '

n,

./

E // |=

I . f
'

a

Ey 80 80

E 5
' i

>=

70 70

t
-

60 60
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY D
._, _ _ _ _ - _ _ _ _ . _ _ _. _. d.. PERCENT _. _ _ . - . , . _ . . _ _ _ . . _ _ . . _ _ _--

_ _ _ . _ -
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|August 31, 1984
I

..

Southern Company Services, Inc.
P.O. Box 2625
Birmingham, Alabama 35202 i

Attentions. Mr. J. A. Dailey
Subject: Confirmatory Laboratory Testing Program

For Category I Backrill Permeability Testing
Vogtle Electrical Gensrating Plant

j LETCo Job Number 7429
'

,

Ge n tler.e n t
_

'~

This report presents the results of the permeability tests which
were performed on two (2) 'oackfill materials for Plant Yogtle ,

Project of Georgia Power Campany.,

| I. INTRODUCTION:
,

.

Sample No. 10 and No. 11 were selected representing
L

different grain size ranges, (55 to 95 passing the No. 200
sieve and 95 to 125 passing the No. 200 sieve
respectively), to evaluate the coefficient of permeability,

i by f alling head atthod. Sample No. 10 had 5.95 passing thej No. 200 4Avve and Jaaple No. 11 contained 11.05 passing. the
I No. 200 sie ve.
I

II. Pat 0CEDURE:

A Modified Proctor Compaction Test (ASTM D1557-78, Method
A) was performed on each sample to evaluate the maximum dry
density of the soils, and permeability speoisons then were
compacted at approxinately 100,97, 94, and 91 percent ofthe modified proctor density. The samples were ocupacted
in six layers using at moist taaping method utilizing a .

;

| small height controlled tamper.

The permeability tests were performed in general accordance
| with the procedure described in Appendix VII of the
! Laboratory Testing Manual (EM 1110-2-1906, Permeability

Tests with Back Pressure) published by the U. S. Army Corpso f Engine e r s.- The permeability tests wi6h back pressure
were performed in a pressure chamber (Triaxial Coll), and

!

. . , . _ _ _ _ . . . . . _ , . . ~ , _ - . _ _ _ __ _ , _ , _ . . _ _ _ _ _ , _ _ _ _ _ _ _ _ . _. , _ . _ . . . _ _ - - . _ .
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I
;

1

by increasing too enaaber pressure and bnok prosauro at the
same time, the saturation processes were completed. A
pressure transducer was used to measure the *B' value, with
the values ranging from 0 90 t o 1. 0 0. Utilising a 2 ESF
oonrining pressure, the sample shen was consolidated until.

*

primary consolidation was completed. The coefficient ~ of
--

preseability by-talling' head mothed was calculated
directly from computations using data obtained from a . e

; series of readings for each sample. At the end of each
test, the sample was removed from the pressure chamber and
tne wet weignt was obtained in order to calculate the unit
weight and noisture content. Based on the final data, the

-

actual density of each specimen was computed.
.

The results of mositure content, unit weights, void ratio,
and permeability tests are shown on the tabulated
laboratory test sheets which are attached to this report. ,

>

III. DISCUSSION: '

Results of the permeability tests show that for sample No.
10 with 5 95 passing the No. 200 sieve, the coefficient of
permeability ranges from approximately 2.0 x 10-3 on/sec.
to 6.0 x 10-3 on/sec. For sample No.11 with 11.05 passing
the No. 200 sieve, the coef ficient of permeabilit ranged
rros approximately 4.0 x 10" on/seo. to 4.0 x 10" on/s e o.

.

If you have any questions concerning this report or if we can be
"of additional assistance to you, please contact us.

.

Very truly yours,
,

; LAW ENGINEERING TESTING COMPANY

VmdLQ.
Khalil Dehghanian, EIT

t

3 g-
William Allen Lancaster
Civil Enginner -

/es

| |

) !
.3

h5
_ _ _ - _ _ .____ _ _ _ _ _ _ . _ __ _. _ _ _ _ _
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Georgia Powervogii. si.einc cea.e t,n, ,,.,,
r, # , ., ~, r . ,- . 3 , . .,

July 27, 1984

Mr. Jim Bailey
Nuclear Safety and License Department
Southern Company Services
P.O.-Box 2625
Birmingham, Alabama 35202

Subject: Vogtle Electric Generating Plant - Units 1 & 2
Bechtel Job 9510-001, Laboratory Testing Program
for Category I Backfill

References: 1. Letter BS-5032, dated May 18, 1984
2. Letter BS-32159, dated May 25, 1984
3. Letter BG-32220, dated June 8, 1984

File Not X2BE02, X2BA06, X2AP01 C2.2

Correspondence No: C-4356

Security Code: NC

Dear Mr. Bailey:

Attached are the results of the on site soil testing carried
out as required ir. references 1, 2, and 3. Also, attached is

i a summary sheet which shows the grain size and Modified Proctor
results for each sample taken.

If you have any questions, please contact Winston Davis at
extension 422 on site.



._

Mr. Jia tailcy
Be:htol Jcb 9510-001
July 27, 1984
Page 2

Sinc /erly1 e
H. H. Gre , III
General Manager-
Vogtle Nuclear
Construction Department

xc: D. O. Foster w/a-1
W. T. Nickerson w/a-1
0. Batum w/a-1
c. Bockhold w/a-1
M. Malcom w/a-1
H. D. Burnum w/a-1
M. H. Googe w/a-1
D. M. Fiquett w/a-1

g B. C. Harbin w/a-1
1. D. Innes w/a-1
D. Kinnsch w/a-1
W. R. Ferris w/a-1
M. A. Perovich w/a-1
Document Control - Original w/a-1
CDC w/a-1
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~ Atta:hment 1
.

GPC LAB TEST RESULTS

Grain size Modified Proctor

'

Sample Max. Dry Optimum
No. 60 #10 040 #200 Density Moisture

81 100 DNR** 49.3 3.7 103.9 12.0

32 100 DNR 62.1 4.0 101.9 11.3

53 100 DNR 52.4 3.7 103.4 11.7

34 100 DNR 41.5 4.4 104.7 13.5
. . - . . . .

55 100 DNR 60.9 2.9 103.4 13.2

86 100 DNR 52.5 3.2 104.7 15.0

57 99.6 DNR 69.6 7.4 108.6 13.8

88 samples in the range could not be obtained at this time.

39 99.9 DNR 78.9 9.4 100.0 14.0

810 99.5 DNR 64.7 5.6 106.L 10.4

511 99 DNR 67.9 9.7 114.2 14.3

512 100 DNR 80.9 9.3 110.1 13.5

513 99.9 DNR 76.9 9.5 109.5 13.5

0*DNR did not run

.

r

*

m
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Attachmsnt 2~'*

,

Confirmatory lah Testing 1.- D. f*

Bag i 1 Bag i 2 Bag i 3 Bas i 4 Source

5-1 2.1% 2.9% 2.61 3.1% Borrov

S-2 3.3% 2.6% 2.9% 2.9% nerrov

S-3 3.01 3.3% 2.8% 2.5% Borrov

S-4 3.01 2.71 2.6% 2.7% Borrow

S-5 3.01 2.9% 2.9% 3.1% Fill

5-6 2.5% 2.8% 3.11 2.9% Fill

S-7 6.8% 6.9% 7.01 7.11 Borrov

S-8* A rov

S-9 9.61 6.7% 6.9% 8.7% Fill

S-10 5.1% 5.5% 6.3% 6.4% F111

5-11 9.31 9.9% 9.31 10.01 Borros

S-12 1C.21 9.51 9.91 9.9% Borrow

S-13 9.4% 9.11 9.4% 8.6% Till

fE1Sc14*

* Samples it this rar.ge could ec: be obtained at thir tice.

. s
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Wash 200 and Sieve Analysis D** Tesi NE
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