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VOGTLE ELECTRIC GENERATING PLANT

UNITS 1 & 2
CONFIRMATORY LABORATORY TESTING PROGRAM
FOR CATEGORY 1 BACKFILL

1.0  INTRODUCTION

At the request of the Nuclear Regulatory Comwission (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 Testinec Company
(LETCO) was selected by the NRC to implement the confirmatory laboratory
testing program.

A total of 12 samples of representative 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
generateﬂ_gy the two laboratories follows.

2.0 SAMPLING

Sampling of the backfill materi=l was done by GPC. Seven of the twelve
samples were obtained directly from borrow sources; the other five were
obta‘ned in a manner that was consistent with the normal handling of the
fill in the field. Each sample weighed approximately 100 1lbs 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 1b test
samples. Large bulk samples obtained from the fill were not mixed prior to
splitting them. Of the 4 - 100 1b 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 1b sample. The
purpose of the ASTM D 1140 testing was to determine percent passing the US
No. 200 sieve size aid 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 from 5 to 9 percent and 9 to 12 percent
respectively. However because of sampling difficulties enccuntered 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
sources. Therefore a total of 12 samples were tested instead of 14 as
originally planned.




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.

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 VII

4 Liquid Limit of Soils ASTHM D 423

- B 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
test (ASTM D 1557) are summarized in Table 1. The data in Table 1 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 a 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 demsities
exceed those obtained by GPC. “he 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 (o

be in agreement.
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A comparison of the maximum d:, 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 pcf. 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 ' indicate the following:

1. As expected, maximum dry demsity 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 cbtained 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
and the fill would meet the specified compaction if the higher maximum
unit weight were used.

4.2 Moisture Content

Review of the Optimum Moisture Content (OMC) data shewn 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 pcf, it cau be concluded that density is not very
sensitive to moisture changes for this sample. The optimum probably lies
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somewhere in the range of 10.4 to 16.6 percent. T'e TETCO 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.

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.

Using the LETCO data, the following table was prepared to show moisture
contents over which the required 97 percent relative compactio~ can be
achieved.

¥p at 97% Moisture Range _
Sample No. X"y max at 97% Yp max OoMZ
| (PCF) (percent) (percent)
$-1 102.3 8-21% 15.5
§-2 100.2 6-22% 16.7
$-3 101.1 5-22% 19.3
S-4 105 10-21 18.1
$-5 102.6 13-22 18.5
$-6 103.8 10-19 16.0
§-7 107.2 6-20% 11.3
-9 107.0 6-20% 14.8
$-10 104.6 6-19% 14.7
S$~11 111.8 4-16.5% 13.2
5-12 109.9 3-16.5% 13.2

* Curve extrapolated



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.

The data show that for material with 5.9 percent,fines the coefficient of
permeability ranged from approximately 2.0 x 10 ~ in/sec to 6.0 x 10

cm/sec. For material !gth 11 percent fines‘3the permeability ranged from
approximately 4.0 x 10 ~ cm/sec to 4.0 x 10 © cm/sec. A review of the

data indicates the following:

1. The coefficient of permeability of both samples :~sted 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 wkich
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 LUTCO 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 Calegory 1 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 CPC to be well over the specified compaction criteria for
materials within this range.




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.

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.




TABLE 1

COMPARISON OF GPC AND LETCO TEST DATA

LETCO GRC LETCO GPC ﬁ}
Max Yp OMC Max Yp OMC % Passing % Passing
Sample No. (pcf) (%) pef (%) #200 #200
S-1 105.5 15.5 103.9 12.0 3.2 3.7
§-2 103.3 16.7 101.9 11.3 3.4 4.0
§-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
$-5 105.8 18.5 103.4 13.2 3.0 2.9
S5-6 107.0 16.0 104.7 15.0 3.4 3.2
§-7 110.5 11.3 108.6 13.8 1.3 7.4
$-9 110.3 14.8 109.0 14.0 10.0 9.4
$-10 107.8 14.7 106.8 10.4 . B 5.6
S-11 115.3 13.2 114.2 14.3 11.0 9.7
§-12 113.3 11.2 110.1 13.5 10.7 $.
$-13 111.2 13.5 102.5 13.5 9.5 9.3




TABLE 2

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

Max y Max Max y
ASTM D 1557 Vet © Dry ©
Percent
Fines ASTM D 4353-83
Sample No. LETCO LETCO GPC LETCO

5-1 3.2 105.5 103.9 105.9 107.5
§-2 3.4 103.3 101.9 104.2 105.8
§-3 3.3 104.2 103.4 105.8 105.9
§-4 3.3 108.2 104.7 104.0 107.1
§-5 3.0 105.8 103.4 103.8 107.7
S-6 3.4 107.0 104.7 104.0 107.3
§-7 7.5 110.5 108.6 110.2 108.4
5-8 10.0 110.3 109.0 107.0 101.7
$-9 5.9 107.8 106.8 111.3 106.8
$-10 11.0 115.3 114.2 106.9 106.9
§-11 10.7 113.3 110.1 99.5 100.7
§-12 9.5 111.2 109.5 107.3 102.6
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LAW ENGINEERING TESTING COMPANY
@eotechrical emwonmental & CONSUCHon Mmatenais consuitants

3.3 %smmns AVEVN fmﬁ Eoeonc A 303
X 1 - L ] 24
August 8, 1984 (404) 873-4761

Southern Company Services, Inec.
P.0. 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.

fuolvc bags of soil were received from Plant Vogtle on June 15
nd 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 tone laboratory the following tests were perfirmed:

A'TM D 422-63 Particle Size Analysis of Soil

ASTM D 1557-78 Moisture Density Relations of Soils and Soil
Aggregate Mixtures using 10 1b. 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 >ry information
included).

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

ASTM v 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, Number 10 and 11, The results of the permeability
testing will be reported tvo you as soon as it is completed.

Graipn Size Teats
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The grain size distrihution of the twelve samples received was
determined by procedures outlined in ASTM D 422-63. Six of the
samples had less then 5% passing the No. 200 sieve, two of the
samples hacd between 5 and 9% passing the No. 200 sieve and four
of the samples had greater than 9% but less than 12% 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,
80 was outside its planned range of 5% to 9% 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
grain size sheets and on the tabulated laboratory test resulcts in
the Appendix.

Modified Proctor Compaction 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 after 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 approximateiry 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 Denaity Testing

Relative density testing was initiated using procedures outlined
in ASTM D 2049-69. At the request of Mr, Joe Kane of the Nuclear
Regulatory Commission, with approval from Mr. Walter Ferris of
Bechtel Incorporated, who visited our laboratory to observe the
testing from June 27, 1984 through June 29, 1984, the relative
density program was modified. Three soil samples were selected
from each of the grain size ranges, less than 5% passing the No.
200 sieve, 57 to 9% passing the No. 200 sieve, and 9% to 12%
passing the No. 200 sieve to evaluate the optimum ampl itude of
vibration. Utilizing procedures outlined in ASTM D 4253-83, the
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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
s.ze 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 tor 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 Index

Plasticity index testing was performed on the three soil samples
initially expected to fall within tne range of 9% to 12% 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 different laboratory to be 4% of the
mean value. The multilaboratory standard deviation of maximum
density by the ASTM D 1557-82 method is shown as ¢+ 1.66.

For samples in the 0 - 5% and 5% - 9% 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 9% to 12% 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 ENGINEERING TESTING COMPANY

@éy ¢ f 7‘0& 4 -
C;7Sohn E. Lyfeh Jlkfggghillen Lancaster

Laboratory Manager Civil Engineer
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38 GRAVEL SAND
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PERCENT FINER BY WEIGHT
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Grain Size Distribution
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PERCENT FINER BY WEIGHT
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LAW ENGINEERING TESTING COMPANY
EOIL SAMPLE DATA

PROJCZCT NAME & NO. ARE PLANT VOGTLE 7429
BORINGC NUMBER IS N/A
SAMPLE IDCNTIFICATION 1S S-1 BAG 1 SOURCE BORROW MIXED

SPECIFIC GRAVITY = 2.70
NATURAL MOISTURE CONTENT = 4.2 PERCENT

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

4 .0 100.0
10 & 100.0
20 171 $3.3
40 131 .4 48 . ¢
60 198.3 22 .4

100 242 .0 9.2
200 247 .1 3.2

CRAIN SIZLC DISTRIBUTION
.0% GCRAVEL 9é.8% SAND 3.2% FINES
UNIFORMITY COEF = 2.98 COEF OF CURVATURE = .96

UNIFIED 50IL CLASSIFICATION IS SP
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PROJECT

NAME & NO.
BORING NUMBER IS N/A
SAMPLE IDENTIFICATION

LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

SPECIFIC GRAVITY =

SIEVE ANALYSIS

SIEVE #CUM VT PERCENT
NUMBER RETAINED FINER
4 o - 100.0
10 .0 100.0
20 g 96 .5
40 132 .1 58 .8
60 261.2 §9.9
100 301.°9 $.2
200 307.5 3.4

GRAIN SIZE DISTRIBUTION
.0% GRAVEL

96 . 6%

UNIFORMITY COEF =

UNITIED SOIL CLASSIFICATION 1S SF

. =2

.

-

- b

KD

¢lrae/sy

-t
sy

ARE PLANT VOCGTLE

2.70
NATURAL MOISTURE CONTENT =

IS S-2 BAG-1 ESOURCE BORROW MIXED

3.6 PERCENT

3.4% FINES
COEF OF CURVATURE




LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBEF IS N/A
SAMPLE IDENTIFICATION IS S5-3 BAG-1 SOURCE MIXED

SPECIFIC GRAVITY = 2,70
NATURAL MOISTURE CONTENT = 3.6 PERCENT

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

“ .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 CF CURVATURE = +99

UNIFIED SOIL CL’SSIFICATION 1S 3P

KD
éleo/gy




LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

FROJECT 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 = 2.3 PERCENT

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

K .0 100.0
i0 .0 100.0
20 17.6 93.7
40 171.5 38.4
60 231.7 16 .5

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
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LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
BORING NUMBCR IS N/A
SAMPLL IDCNTIFICATION IS S-5 BAG-1 SOURCe FIELD UNMIXED

SPECIFIC GRAVITY = 2.70
NATURAL MOISTURE CONTENT = 8.9 PERCENT

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

q .0 100.0
10 e | 100.0
20 12.7 3.9
40 133.7 3.1
€0 226 .2 20.6

100 f 271 .4 9.8
200 " 276.3 3.0

GRAIN SIZC DISTRIBUTION
.0% GRAVEL 97 . 0% SAND 3.0% FINES
UNIFORMITY COEr = 2.48 COEF OF CURVATURE = 1.00

UNIFIED SOIL CLASSIFICATION 18 SP
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LAW ENGINCERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429
EORINGC NUMBER 15 N/A
SAMFLE IDENTIFICATION IS S-é BAG-1 SOURCE FICLD UNMIXED

SPECIFIC GRAVITY = 2.70
NATURAL MOISTURE CONTENT = 7.8 PERCENT

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMEER RETAINED FINER

4 .0 100.0
i0 .0 100.0
20 18.1 94 .5
40 169 .7 48 . 1
60 2580 .9 20.8

100 309.°% 5.2
200 315.8 3.4

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 96 .é% SAND 3.4% FINES
UNIFORMITY COEFr = 2.93 COEF OF CURVATURE = By

UNIFIED SOIL CLASSIFICATION IS EP
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LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NC. 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

- .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

Kb
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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

SPECIFIC GRAVITY = 2.70
SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

K .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
UNIFORMITY COEF = 4.81

X
bles /3y

V@?r

10.0% FINES
COEF OF CURVATURE =

FIELD UNMIXED

2.20



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 10 FIELD UNMIXED
SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

< 0 100.0
10 3.2 99.2
20 24.5 €4.0
40 153.8 62.5
60 294 .4 28.2

100 372.6 9.1

200 385.6 5.9

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

A
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PROJECT NAME & NO.

LAW ENGINEERING TESTING COMPANY

SOIL SAMPLE DATA

BORING NUMBER IS N/A

SAMPLE IDENTIFICATION IS BAG 1

SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

4
10

HYDROMETER ANALYSIS ON SOII. PASSING NO.200 SIEVE

PLASTICITY PROPERTIES OF MAT.

.0
2.8
16.9
52.1
106.3
130.8
137.9

HYDRO
READING
19.5
17.0
16.5
16.0
15.0
14.0
13.0
12.0

100.0
98.2
g9.1
66.4
31.4
15.6
11.1

CORR TEMP
HYDRO
15.2 24,
12.7 24,
12,2 24,
11.7 24,
10.7 24.
9.7 2‘.
8.7 24.
7.7 24,

SOIL SAMPLE IS NON-PLASTIC

GRAIN SIZE DISTRIBUTION
.0% GRAVEL 88.9% SAND

UNIFORMITY COEF =
UNIFIED SOIL CLASSIFICATION IS SW-SM
AASHTO SOIL CLASSIFICATION IS A-2-4 WITH A GROUP INDEX OF

KD

L e/25/2¢

e
I

ARE PLANT VOGTLE 7429
SAMPLE 11

DIA IN PERCENT
MM FINER
.0467 9.7
.0336 8.1
.0213 7.8
.0123 7.4
.0088 6.8
.0062 6.2
.0030 5.5
.0007 4.9
PASSING NO.

5.8% SILT

5.2% CLAY
7.31 COEF OF CURVATURE =

40 SIEVE

HONSTSANT



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 12 BORROW MIXED
SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

B .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

ELAPSEi* 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




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 13 FIELD UNMIXED
SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMBER RETAINED FINER

38 .0 100.0
B 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

ol
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LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429

EORING NUMBER IS BAG 1

EAMPLE IDENTIFICATION IS SAMPLE § AFTER RELATIVE DENSITY TEST
SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMEER RETAINED FINER

4 .0 100.0
10 i i00.¢C
20 6.2 96 .9
40 79.8 60 .1
60 152 . 4 23.8

i00 189 .5 S.2
200 173.% 3.3

CRAIN SIZE DISTRIBUTION
. 0% GRAVEL 96.9% SAND 3.1% FINES
UNIFORMITY COEF = 2.40 COEF OF CURVATURE = 1.0¢6

UNIFIED 50OIL CLASSIFICATICN 18 SP



LAW ENCINEERINGC TESTINC COMPANY
SOIL SANPLE DATA

FROJECT NAME & NO. ARE PLANT VOCT'E 7429

BORING NUMBER IS BAG 1

SAMPLE IDENTIFICATION IS SAMPLE 7 AFTER RELATIVE DENSITY TEST
SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIS

SIEVE #CUM WT PERCENT
NUMEER RCLTAINED FINER

4 .0 100.0
10 1.4 9.3
20 ii.% 4.3
40 70.5 649.8
£0 136 .9 31.6

100 i82.0 9.0
200 187 .7 6.2

GRAIN-SIZLC DISTRIBUTION
.0% CRAVEL 92 9% SAND 6.2% FINES
UNIFORMITY CCEF = 2.58 COEF OF CURVATURE = .97




LAW ENGINEERING TESTING COMPANY
SOIL SAMPLE DATA

PROJECT NAME & NO. ARE PLANT VOGTLE 7429

BCRING NUMBER [S BAC 1

SAMPLE IDENTIFICATION IS SAMPLE 1i AFTER RELATIVE DENSITY TEST
SPECIFIC GRAVITY = 2.70

SIEVE ANALYSIE

SIEVE #CUM WT PERCENT
NUMEER RETAINED FINER

4 .0 100.0
10 9.0 98 .0
20 21.46 8%.2 '
40 70 649.9
60 141 .6 29 .2
igo 173.3 13.4
200 181.% 9.2

GRAIN-S5IZE DISTRIEUTION
. 0% CRAVEL 90 8% SAND 9.2% FINES
UNIFORMITY COElr = 4.S1 COEF OF CURVATURE = 1 8%



JOB NO
LAW ENGINEERING TESTING COMPANY

7429
wenave G P C..  logtle slant

_ SHEET __ !  o©oFf /

Qe e ruc A enweimmental & SIS hON MGIerAls  consutants

306 PLASTERS AVENUE NE . =

27, BOX 13260 & ATLANTA 3EORGIA 30324 BY K. D DATE __,ZL{QZE'?_

404, 8734761 G
CHECKED BY wHie oare_ 8/¢/8¢

S
<
~Janip
A
INO.

# 10

Lalrreatery Frecter and Felative Dﬂng;/g FPesults
R - ——— - — —i S—a — —_——— o e . B -_
' Med: v/rJ Pracier T’ ‘?e/av‘lvé‘ D"’" *H q V/braflonA .
S — ' . - . = Amplitudel Specific
Mey. Dr ' c,dm um | Min. Dry | Max. {A/f'(‘ rMa\(. Lrt) ({FPeak 4o Paok)
Dercity meisture Dens/ty i Dencg sily | Density ' . Gravily
"” | Zo ref / gel i / Pet ZYF 'J.r,._, |
- ._';.’—L’ g —— de ) . e e oy R Y e e S e e g e e SR
05.£ 15.5 91.4 J05.% . 107.5 0.0175 | 262
i
= = o — e ——— -4 4 e oo G
b A b.7 86.0 104.2 105.8 0.0175 2.b7

04 7 19.2 87.2 105.€ 105.9 0.0175 2.lb
0f.2 /&. 82.2 104.0 107. . 0"'0/75 -‘2;_: |
JCE. # 1€.5 §&./n 103.8 107.7 0.0175 ;w Ik
107.0 &.0 ge ¢ 04.0 107.3 0.2175 2.7

8 5 o LIV S} . 4 -
2.5 11,2 £9.7 10. 7 '0¢g.4 Q.022 ] 264
- I 14- € 82.9 107.0 101.7 0.022 2.6
07. ¢ 4.7 88.4 (.3 106.8 0.088 | 24&
J1E. 2 3 f;“—_:_ — '/i}", ‘ /O&:.‘; 0.025 £.67
F%. gl.4 e L 100.7 0.0z5 2
e 87.8 107.2 1024 2. 025 ,;-__




AF 349132

s — —

COMPACTION TEST

LAW ENGINEERING TESTING COMPANY .

JOB NAME Plant Vogtle

JOB NUMBER 7429

CLIENT Georoia Power Company

CONTRACTOR -

EORING NUMBER Bag # 1/

SAMPLE NUMBER 1

DEPTH Borrow Mix ed

LOCATION e

SOIL DESCRIPTION __Pink Fine to Med
Sand

METHOD OF TEST _ASTM _D/557 Meth. A"

MAXIMUM DENSITY - PCF /05.5

OPTIMUM MOISTURE CONTENT % /5.5

IN SITU MOISTURE CONTENT %

—_—

NN
838

WATER CONTENT - PER CENT OF DRY WEIGHT




ARy 349134

125

1204

s —

COMPACTION TEST

LAW ENGINEERING TESTING COMPANY.

JOB NAME Plant Vogtle

JOB NUMBER 7429

CLIENT Georgia Power Company

CONTRACTOR -

BORING NUMBER _Bag #»/

SAMPLE NUMBER R

DEPTH Borrow Mixed

LOCATION

SOIL DESCRIPTION _Pink Fine {to Med.
Sand

METHOD OF TEST _ASTM D557 Meth. 4"

MAXIMUM DENSITY- PCF 103.3

OPTIMUM MOISTURE CONTENT% _ /6.7
IN SITU MOISTURE CONTENT %

3

POUNDS PER CUBIC FOOT

UNIT WEIGHT

3

838

| 5

WATER CONTENT - PER CENT OF DRY WEIGHT




AF 34913&

L

-

ol

1o

S e e—

COMPACTION TEST

LAW ENGINEERING TESTING COMPANY .

JOB NAME Plant Vogtle
JOB NUMBER 7429

CLIENT __ﬁm_rgm_ﬁameL_Cam,am

CONTRACTOR
BORING NUMBER ~_&QJ/
SAMPLE NUMBER
DEPTH Borrow Mlxed
LOCATION
SOIL DESCRIPTION _Tan Fine tc Med.
_Sand

METHOD OF TEST _ASTM DI557 Meth. ‘A"
MAXIMUM DENSITY - PCF [04-.2

OPTIMUM MOISTURE CONTENT % 19.3
IN SITU MOISTURE CONTENT %

- POUNDS PER CUBIC FOOT

WATER CONTENT - PER CENT OF DRY WEIGHT v

S




AF 3a913A

' COMPACTION TEST
LAW ENGINEERING TESTING COMPANY.
) 2t
[ - ) JOB NAME Plant Vogtle
r\ JOB NUMBER 7429
CLIENT __Gcgr_gL'n.__Eaﬂf_r__Cgmpnag
130t CONTRACTOR
Ate BORING NUMBER &gg ¥/
SAMPLE NUMBER
A DEPTH Baorroww szed
12%- LOCATION
SOIL DESCRIPTION _7an Fine 1o Med.
Sand
1 METHOD OF TEST __ASTM D557 Melh. "A*
120+ MAXIMUM DENS!TY - PCF 108.2
OPTIMUM MOISTURE CONTENT % __/8./
'§‘ IN SITU MOISTURE CONTENT %
sn&
[ 4
&
g 1O
Ew &
[,
Z,
b
280
27
260
1)
805 i - 20 5 ! w
' WATER COKTENT - PER CENT OF DR,




AF 509|3A

4
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COMPACTION TEST !
LAW ENGINEERING TESTING COMPANY .

JOB NAME Plant _Veogtle

JOB NUMBER 7429

CLIENT r Qi m

CONTRACTOR -

BORING NUMBER Bag #/

SAMPLE NUMBER -

DEPTH Field Unmired

LOCATION

SOIL DESCRIPTION _Pink Fine to Med.
Sund

METHOD OF TEST _ASTM DI557 Meth. A"
MAXIMUM DENSITY-PCF _______ 0§ .8
OPTIMUM MOISTURE CONTENT% __ (8.5
IN SITU MOISTURE CONTENT %

108}
%100
95t
200
27m
260
85 -
805~ 7 F] W
| WATER CONTENT - PER CENT OF DRY WEIGHT




AF 34813A

r-
LAW ENGINEERING TESTING COMPANY .
JOB NAME Plant \Vogtle
JOB NUMBER 74¢9
CLIENT _C;mcmA__Enmr_Cnmp_a_ay_
130¢ CONTRACTOR
BORING NUMBER _____ Bag #/
SAMPLE NUMBER L
DEPTH ______ Field Unouxed
12 LOCATION _
SOIL DESCRIPTION _FPiunk Fune to Med:
[ Sand
! METHOD OF TEST _ASTM D1557 Mem A"
(20 bt MAXIMUM DENSITY - PCF 102:©
OPTIMUM MOISTURE CONTENT% _ /.0
IN SITU MOISTURE CONTENT %
guu
«
&
|
1054 t
95
[ ! amae 10
260
o
I
e Eamn ] # F13 P13 e

WATER CONTENT - PER CENT OF DRY WEIGHT




AF 349134

M

120¢

COMPACTION TEST

LAW ENGINEERING TESTING COMPANY .

Joename __ Plant Vogtle
JOB NUMBER 7489
CLIENT __ﬁgntgmL__Emur_m“_

CONTRACTOR N
BORING NUMBER ___dna_n
SAMPLE NUMBER
DEPTH ____&n.cmm_MuﬂL____
LOCATION
sOIL DESCRIPTION _Qrange Fine 7o
—ed. Sand
METHOD OF TEST _ASTm D557 Meth. A”
MAXIMUM DENSITY - PCF Jln_ij
OPTIMUM MOISTURE CONTENT % __//

IN SITU MOISTURE CONTENT %

EYEVES
838

L

L -
WATER CONTENT - PER CENT OF DRY T




AF J4913A

S —————

COMPACTION TEST

X ')\ LAW ENGINEERING TESTING COMPANY.
: JOB NAME Plant Voglile
\ JOB NUMBER 7429
CLIENT '
| CONTRACTOR -
BORING NUMBER Bag »/
SAMPLE NUMBER S
\ DEPTH Field Unmixed
| LOCATION
SOIL DESCRIPTION _Qrange Fine to Med.
Sand i
METHOD OF TEST _AST 4 _D/1557 Meth. A"
120k MAXIMUM DENSITY - PCF 1[Q.3
OPTIMUM MOISTURE CONTENT % _ /4.8
ol IN SITU MOISTURE CONTENT %

$

;

DRY UNIT WEIGHT - KIDOEPERMC FOOT
3
s

?

8% i ) 2 -79)
“ WATER CONTENT - PER CENT OF DRY WEIGHT




AF 34913A

R

COMPACTION TEST

LAW ENGINEERING TESTING COMPANY.

JOB NAME __Elant ZQQ le
.\ JOB NUMBER
CLIENT
! CONTRACTOR -
BORING NUMBER ______fag #/
SAMPLE NUMBER 10
DEPTH Field Unmixed
125 LOCATION
SOIL DESCRIPTION _Lt. Brown Fine to
Med. Sand
%( METHOD OF TEST _AS7T™m D 15:2 Meth. A
MAXIMUM DENSITY- PCF Q7.8

3

OPTIMUM MOISTURE CONTENT % /4.7
IN SITU MOISTURE CONTENT %

PER CUBIC FOOT

-

8
)
g8

80 5 t z
! WATER CONTENT - PER CENT OF DRY WEIGHT




AF 349174

130¢

125

s

COMPACTION TEST

LAW ENGINEERING TESTING COMPANY.

JOB NAME Plant Vogtle

JOB NUMBER 7429

CLIENT __Georgia Powe: Company.
CONTRACTOR -

BORING NUMBER Bag #!/

SAMPLE NUMBER 11

DEPTH ___ Borrow Mixed
LOCATION
SOIL DESCRIPTION _Tan Fune to Med.

Sand
METHOD OF TEST _A4STM D 1557 _Me_ftz i g
MAXIMUM DENSITY - PCF /15.3

OPTIMUM MOISTURE CONTENT % 13.2
IN SITU MOISTURE CONTENT %

WEIGHT - M.IDEPER cuBIiC FOOT
?

\
%)
- v
A
.
280
27
260
a5
"
8% c 20 2 L") 3

WATER CONTENT - PER CENT OF DRY WEIGHT




AF 34913A
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COMPACTION TEST H
LAW ENGINEERING TESTING COMPANY .

JOB NAME Plant Vogtle
JOB NUMBER 7429

CLIENT )
CONTRACTOR

BORING NUMBER _M¢/

SAMPLE NUMBER
DEPTH Borrom Mixed
LOCATION
SOIL DESCRIPTION _ Brown Fine +o
Med. Sond

METHOD OF TEST _ASTM D557 Meth. A°
MAXIMUM DENSITY - PCF /3.3
OPTIMUM MOISTURE CONTENT% _ /1.2

IN SITU MOISTURE CONTENT %

1O \
\
AR
N
as
8% 0 ) g
WATER CONTENT - PER CENT OF DRY WEIGHT




AF 349124

‘_

COMPACTION TEST

LAW ENGINEERING TESTING COMPANY.

WATER CONTENT - PER CENT OF DRY WEIGHT

135
\ JOB NAME
JOB NUMBER 7429
A CLIENT ‘
130y CONTRACTOR -
BORING NUMBER Bag #/
SAMPLE NUMBER . 13
A\ DEPTH Field Unmixed
12 % }\ LOCATION .
SOIL DESCRIPTION _ QOrange Fme to Med.
Sand "
METHOD OF TEST _ ASTM D557 Meth. A
12 MAXIMUM DENSITY- PCF l111.2
OPTIMUM MOISTURE CONTENT % 13.5
= IN SITU MOISTURE CONTENT %
g 1
§ 118 :
:
g | 23 AVA\
é N
[
%,
P
&
-
280
27
2¢0
83
N
| 8% ] B 3 5
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MINIMUM DENSITY - PCF

Y4

RELATIVE DENSITY TEST

DATE 7-30-84
JOB NAME ¢le
JOB NUMBER 72429

BORING NUMBER _SBgg #/

SAMPLE NUMBER /
DEPTH (FT.)

MOLD SIZE 4o #%.9

METHOD-MINIMUM DENSITY F‘tﬂﬂ:‘
(FUNNEL OR SCOOP)

Y4 (max)(wet) /06.9 e (min)

Yq (max)(dry) y07.S e (min)

Y4 (min) 9.4 e (max)
Yd v

Dgq

Specific Gravity 2.63

Vib. Amplitude - 0.0/75 *

METHOD-MAXIMUM DENSITY Dry § (Jef
(DRY OR WET)
130 130
120 120
110 110
Dry
et
= 100
/'//’
90 90 =
]
>
i =
w
z
b — fad
[=]
80 --l— 80 g
>
pe
b | ]
)
>
70 70
60 60

0 10 20 30 40 50 60 70
RELATIVE DENSITY Dy PERCENT

80 90 100



RELATIVE DENSITY TEST

" DATE__ 7-30-84 Yq (max)(wet) /04.2 e (min)_
JOB NAME____ P/on#t Voatle Y4 (max)(dry) /6.8 e (min)
JOB NUMBER 7429 Y4 (min) 86.0 e (max)
BORING NUMBER_Bagq »/ Y4 e
SAMPLE NUMBER __ 2 D4
DEPTH (FT.)
METHOD-MINIMUM DENSITY E'uzza:l Vib A . e ”
(FUNNEL OR SCOOP) 16. Amplitude - 0.0175
METHOD-MAXIMUM DENSITY [Dry § wet
(DRY OR WET)
130 o
120 120 ‘
— \
110 110
—w wet
/
100 = 100
-
'/,
o = h
- 0 90 &
; . — ;
= -
— —
w wv
& &
a a
= 80 -
x F
] !
e ©
- >
70 = 70
0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dy PERCENT




MINIMUM DENSITY - PCF

Y4

RELATIVE DENSITY TEST

DATE 7-31/- 84 Yq (max)(wet) /05.8 e (min)
JOB NAME Yq (max)(dry) /05.9 e (min)
JOB NU™MBER 7429 Y4 (min) _87.3 e (max)
BORING NUMBER ¥/ Y4 e
SAMPLF. NUMBER i D4
DEPTH (FT.)
HOLD SIZE '/lg ;*., Specific Gr.Vity ?-66
METHOD-MINIMUM DENSITY _Fynnel : :
(FUNNEL OR SCOOP) Vib. Amplitude - 00175 *
METHOD-MAXIMUM DENSITY Dry { W et
(DRY OR WET)
130 130
120 120
110 110
Dry
F dwet
100 100
[* 9
(&)
90 90 &
]
] >
=
172
Z
al
a
80 80 g
5
|
©
>
70 70
60 , - 60

0 10 20 30 40 50 60 70
RELATIVE DENSITY Dy PERCENT

80 90 100



RELATIVE DENSITY TEST

DATE 7-3/-84 Y4 (max)(wet) /04 O e (min)
JOB NAME__ Plant Vaa t/c Y4 (max)(dry) /02./ e (min)
JOB NUMBER __ 7429 Y4 (min) 88.3 e (max)
BORING NUMBER / Y4 e

SAMPLE NUMBER fi Dq

DEPTH (FT.)

MOLD SIZE Vig #4.7 Specific Gravity 2.68
PP WYY Sanel Vib. Amplitude - 0.0175 °

(FUNNEL OR SCOOP)
METHOD-MAXIMUM DENSITY Dry § (Jet

(DRY OR WET)
130 N
110 110
. Dry
i
— ——— wet
—
e P
100 - b "TT 100
W o

5 - 5
- 90 90 &
|
: :
-4 w
; &
z 80 80 ?—;
5 F
! f
> ~

70 70

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

RELATIVE DENSITY D4 PERCENT




MINIMUM DENSITY - PCF

Y4

"

RELATIVE DENSITY TEST

DATE 7-3/-84
JOB NAME___ plant Vogtle

JOB NUMBER 7429

BORING NUMBER

SAMPLE NUMBER

DEPTH (FT.)

MOLD SIZE _ lyo 4.3

METHOD-MINIMUM DENSITY _ Fynpel
(FUNNEL OR SCOOP)

METHOD-MAXIMUM DENSITY [Dry § et
(DRY OR WET)

Y4 (max)(wet) /03.8 e (min)

Y4 (max)(dry) /02.7 e (min)

d

Yq (min) B8.6 e (max)
e

Dy

Specific CGravity .67

Vib. Amplitude - 0.0/75 *

im 130
120 120
110 110
—1 9
//, )wct
" ﬁ
100 D A e 100
////
‘///
i s
90 - 90 2
V |
-l >
=
g
80 80 i
b
3
|
>
5 70
60 <__4l:4;..4L e 60
0 10 20 30 40 S0 60 70 80 90 100

RELATIVE DENSITY Dy PERCENT




MINIMUM DENSITY - PCF

Y4

DATE
JOB NAME__ Plont Vogils
JOB NUMBER 7429

BORING NUMBER

SAMPLE NUMBER ¢

DEPTH (FT.)

MOLD SIZE _ Vg #4.3

7-31-84

METHOD-MINTHUM DENSITY £ypnel
(FUNNEL OR SCOOP)
METHOD-MAXIMUM DENSITY Qry { wef

RELATIVE DENSITY TEST

Yq (max)(wet) /040 e (min)
Y4 (max)(dry) j02.3 e (min)

Y4 (min) 89.9 e (max)
Y4 e

D4
Specific Gravity 2.67

Vib. Amplitude - 0.0175 “

(DRY OR WET)
130 1
|
H
120 —4120
110 L 110
Ory
’/ p— wet
4:
100 u—"“ 00
90 — 90 §
L
g
80 | 80 g
'
-
-
70 70
60 M— 60

0 10 20 39 40 50 60 70
RELATIVE DENSITY Dy PERCENT

80 90 100



MINIMUM DENSITY - PCF

Y4

RELATIVE DENSITY TEST

DATE_ __ 7-3/-84 Y4 (max)(wet) /(0.2 e (min)
JOB NAME___ Plant Veoatle Yg (max)(dry) (08,4 e (min)
JOB NUMBER 7429 Y4 (min) 89.7 e (max)
BORING NUMBER_faq #/ Y4 e
SAMPLE NUMBER Z D4
g:‘;’ﬂé;‘:.) Yo 117 Specific Gravity 2.64
METHOD-MINIMUM DENSITY _Fynnel ; : "
(FUNNEL OR SCOOP) Vib. Amplitude - 0.022
METHOD-MAXIMUM DENSITY Qry ¢ wef
(DRY OR WET)
130 ]130
120 120
oM
110 Dry
-
100 ‘ 100
L
90 90 S
|
E
:
w
80 ™
H
1
g
- -~
70 70
60 %_ 60

0 10 20 30 40 50 60 70 80 90 100
RELATIVE DENSITY Dy PERCENT



MINIMUM DENSITY - PCF

Yd

RELATIVE DENSITY TEST
DATE 7-3/- 84
JOB NAME__ Plant Vogtle
JOB NUMBER
BORING HUMBER /
SAMPLE NUMBER
DEPTH (FT.)
MOLD SIZE _ Vig #4.7
METHOD-MINIMUM DENSITY £y nne/
(FUNNEL OR SCOOP)
METHOD-MAXIMUM DENSITY [Dry {wet
(DRY OR WET)

Y4 (max)(wet) /07.0 e (min)

Y4 (max)(dry) y0/.7 e (min)
Y4 (min)

Y4

B82.9 e (max)
-

D4
Specific Gravity

2 6b

Vib. Amplitude . 0.022"

330 TS — 130
120 f— 120
110 110
- | wet
100 = 100
o il i
/ - ol
—— ’—'— ,4‘ §
90 ﬁ/ 90
]
L~ - k
el
g
80 80 %
]
-
-
70 70
60 *jﬁ- @ 60

0 10 20 30 40 50 60 70
RELATIVE DENSITY Dy PERCENT

80 90 100




MINIMUM DENSITY - PCF

Yd

RELATIVE DEWSITY TEST

DATE 7-31-84

JOB NAME__ Plant Voglle
JOB NUMBER 7429
BORING NUMBER

SAMPLE NUMBER [0

DEPTH (FT.)
MOLD SIZE _ Vo 34.5.

METHOD-MINIMUM DENSITY Fynnel
(FUNNEL OR SCOOP)

METHOD-MAXIMUM DENSITY QDry § wet
(DRY OR WET)

Y4 (max)(wet) //|.,3 e (min)
Yq (max)(dry) /04.8 e (min)
Y4 (min) _88.4 e (max)

Y4 e

Dq

Specific Gravity 2.65
Vib. Amplitude . 0.022"

130 130
120 120
wet
110 110
/ —— 0"9
r/
100 et 00
=
41:;wf"
an

e [
90 90 E
'
2
g
80 80 E
[~
b
'
~
>

70 il T8

0 10 20 30 40 50 60 70 80 90 100

RELATIVE DENSITY Dy PERCENT
e S 1L PR i e s i e
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Y4

RELATIVE DENSITY TEST

DATE 7-3/-84

Y4 (max)(wet) /0.9 e (min)
Yq (max)(dry) j04.9 e (min)

JOB NUMBER
BORING NUMBER_Baq ®/
SAMPLE NUMBER ___ J/
DEPTH (FT.)

MOLD SIZE Vio 4.3
METHOD-MINIMUM DENSITY Fynnel

(FUNNEL OR SCOOP)
METHOD-MAXIMUM DENSITY IZLH ¢ wet
(DRY OR WET)

JOB NAME Plant Veatle
7429

Y4 (min) 86.9 e (max)

Y4 e

D4
Specific Gravity 2.67

Vib. Amplitude - 0.025"

130

120

MAXIMUM DENSITY - PCF

Yd

S S——

0 10 20 30 40

50 60 70

RELATIVE DENSITY Dy PERCENT



MINIMUM DENSITY - PCF

Y4

RELATIVE DENSITY TEST

DATE 7- 3/~ 84
JOB NAME Plant VYoagtle

JOB NUMBER ___ 7429
BORING NUMBER_ Bag # /
SAMPLE NUMBER __ /
DEPTH (FT.)

MOLD SIZE _ V/ig {473

METHOD-MINIMUM DENSITY__ Fynnel
(FUNNEL OR SCOOP)

METHOD-MAXIMUM DENSITY Ory ¢ we:

Yq (max)(wet) 995 e (min)
Y4 (max)(dry) 0p.? e (min)

Y4 (min) 8(.4 e (max)
Y4 -

Dq

Specific Gravity 2.7

Vib. Amplitude - 4 525"

(DRY OR WET)
130 130
120 120
110 110
s
100 (wet
.
=1
e
90 R 90 &
|
2
w
&
e ,
0w E
80 >
¥
|
o
>
70 "
60 & 60

0 10 20 30 40

RELATIVE DENSITY Dy PERCENT

50

60

70

80 90 100



MINIMUM DENSITY - PCF

Y4

RELATIVE DENSITY TEST

DATE 7-3/-84

JOB NAME___ Plant Vogtle

JOB NUMBER __ 7429

BORING NUMBER _ Bag #/

SAMPLE NUMBER __ /3

DEPTH (FT.)

MOLD SIZE 4

METHOD-MINIMUM DENSITY_ Fynnel
(FUNNEL OR SCOOP)

METHOD-MAXIMUM DENSITY Ory ¢ wet

Y4 (max)(wet) /07.2 e (min)
Y4 (max)(dry) 02.6 e (min)
Y4 (min) 2.5 e (max)

Yd e

Dd

2.68
Vib. Amplitude - 0.025"

Specific Gravity

(DRY OR WET)
130 130
120 120
110 110
—A wet
e Ory
P 2
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90 . 9 &
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P >
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e a
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70 70
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August 31, 198%

Southern Company Services, Ino.
P.0., Box 2625
Birmingham, Alabama 35202

Attention: MNr. J. A. Dastley

Subject: Confirmatory Ladoratory Testing Progran
For Category I Backrill Perzeadility Testing
Vogtle Electrical Generating Plant
LETCo Job Number 7429

Gentleren:

This report presents the results of the perzeabdbility tests whioch

were performed on two (2) cackfill materials for Plant Vogtle
Project of Georgia Power Company.

I. INTRODUCTION:

Sazple No. 10 and No. 11 were selected representing
different grain size ranges, (5% to 9% passing tne No. 200
sieve and 9% to 12% Passing the No. 200 sieve
respsctively), to evaluate the coefficient of permeability
by falling head method. Sample No. 10 had 5.9% passing the
No. 00 siwve and sample No. 11 ocontained 11.0%5 passing the

No. 200 sieve.
2z, PROCEDURE:

A Modified rroctor Compaction Test (ASTM D1557-78, Method
A) wvas performed on each sample to evaluate the maximum dry
density of the soils, and permeability specimens then were
compacted at approxinately 100,97, 94, and 91 percent of
the modified ;roctor density. The samples were compacted
in eix layers using « moist tamping method utilizing »
sm&ll height contrelled tamper.

The permeadility tests were performed in general acoordancs
with the procedure desoribed in Appendix VI of the
Ladboratory Testing Manual (EM 111021906, Permeabdility
Tests with Back Pressure) published by the U.8. Aray Corps
©f Engineers. The permeability tests wi.h back pressure
were performed in & pressure chansber (Triaxial Cell), and
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by dincreasing tno cnambder pressure and baok precoouro at the
Ssame time, the saturation processes were cempleted. A
pressure transducer was used to measure the "B" value, with
the values ranging froam 0.90 to 1.00. Utilizing a 2 KSF
conrining pressure, the sample then was consolidated until
primary concolidation was completed., The coefficlent of
premeabdility by falling head methcd was caloulated
directly from computations using data obtained from a
series of readings rfor each sample. At the end of each
test, the sample was rezoved from the pressure chaamber and
tne wel weignt was obtained 4in order to caloulate the unit
weight and moisture content. Based on the final data, the
actual density of each specimen was computed,

The results of mcsiture content, unit weights, void ratio,
and permsability tests are shown on the tadbulated
ladboratory test sheets which are attached to this report.

III. DISCUSSION:

Results of the permeability tests show that for sazple No.
10 with 5.9% passing the No, 200 sieve, the coefficient of
permeability ranges from approximately 2.0 x 103 ca/sec.
to 6.0 x 103 cm/sec. For sample No. 11 with 11,08 passing
the No, 200 sieve, the coefficient of perceabdllity ranged
rom approximately 4.0 x 10-4 cem/se0. to 8.0 x ‘0"7 cm/sec.

If you have any questions concerning this report or 4if we can be
of additional assistance to you, please contact us.

Very truly yours,
LAW ENGINEERING TESTING COMPANY

Vet Q)

Khalil Dehghanian, EIT

Williiaem Allen Lancaster
Civil Enginner

/08
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H '.‘&'g:c% ‘o'a'v':ﬂv: 'olo-au 30324 8y
404, 87T
cnlcuonv_a_t_ _QLH‘_Y___

» Talle of  pirn cauilily Test rezull: , wrinpple ¥ [0
_/Fo//n/b ”Pa//
“f" .:ﬂ-’. - .‘ .. H _an P - i wel &-...‘-.-Mnl:.-‘--'d‘—-‘ e i e el e —
LIV, ’89( of 93.9% er! 95,77 o 99.8 % of |
ik , Gompacten | Cuupnctient lompaction| Compacien Remer s
| c— - e P s o e v Sumgen, v ‘} WY P . e
Permea Lilify Teel, k - .
Cm Jeee. 607x10™ [ 4.58xi67 | 2.41%167] 2.2 416”8 4o to Trials
e O - Sl P [ P | — s e
S ‘ ‘ w/e.P = wo o 90 A
8 Value . hoe | 0.9€ 2.9 'o0,92 8.0« S8 4o £8 p
R —— e T' ..!.._..- e b el il ey — Gl Poa 14 Pei (1m57)
Moisture | Before Teit | 14.9 13 s /5/ | 14
ot | atier Tt . 2402 & -5 FCy T L R
(3) [ 00 | enr T 22| o |
a.w{+u,.,-4 Leime Tl | 181 Isr . uge | /227
PP SRR SO TS ¥ e gy -t
(pef) Aliee Tl | )24, s 1?4 7 /2{- 0 | 1259 '
L e e N B T
Befon ¢ yfter Tozl e v ol 05,8 ’ 07.6 :::t/or Udt . /47
Void Patio , e | 0.651 . 0632 ' 0.603 I 053¢ Slm2.4S

Diameler of Specimen = 288 In.
Hewght of Specimen & §.60 In.

Area of

specimen a 3,770 Sq. In

Valuwipe ol Sprn;n-n e 0,021 Cu.In.
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JOB NO. 7429 SHEET ! or /
LAW HNGINEERING TESTING COMMPANY oanave___ploct _ Wendla

GO WA ST & GO N M e CONBATS

TERS & ~ -
oor 13et ry v 3o PO Y DATE €-20-8v

1404 073-1".'
CHECKED BY dﬁf__ _212.1,[0_7__

Telle of pomw‘.'/olg Test resuite, Zowwple w 1)
! Falhino Mead )

‘.‘mﬁi"“u'.’;""‘?'?""‘." P "'.7 ‘ TR TS YETTL VNI 1 LT SN
| 912800 | 947, 2F ) 974 © ‘ 96.8 7 of A
7o 0| Pompacdion | Tempochian Ggociren Qaporhes Kamarks
' B P T E L, P p———
Peunealilily ml,x J 2 )
Cm/sec. 4l %10 lez xio™ |1.42v 107 ' 4.33 410 ‘ & te 10 trials
- | N N e
v | w/e.P.w 45 1o &0 pu
8 Value .00 0.9¢ 0.9/ l 0.90 8P 431078 ru
Conf. Press, « 14 ps/ 4
] bt
Moisture | Bedare Test | 11.7 | ,z 9 130 | 181 |
'e . v
r( ,.‘} r Adder Jest | g¢.A 20.9 9.4 ‘ v.8 -T
wet unit | Betoe it | 118.5 122. 4 126.2 , 126.8 |
wt. : : = ——
per | Mo Tt | g2g7 | 4200 | 1225 | me.s | =
Loy Unit wit. , pef : ; ; ed- Yve 153 4t
Erlore 3 Alier Test l05.2 108.4 1.8 3.9 J ;,:‘o.r w.e = /327
Void Ratio & | 0585 | 0.527 | 049/ | 0463 | 5.6.e 2.47

Diameter of specimen « 2.88 In.
, Height of specimen = S.60 In.
Area of specimen a 3.770 $¢. In.

Volume of specimen o 0.02/11 Cu.ln
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Vogtie Electric Generating Pan Georgia Power

1 & AT e “

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 )
Bechtel Job 9510-001, Laboratory Testing Program
for Category I Backfill

1. Letter BS-5032, dated May 18, 1984
2. Lettaer BS-32159, dated May 25, 1984
3. Letter BPG-32220, dated June 6, 1984

References:

File No: X2BEO2, X2BA06, X2APO01l 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, anc 3. Alsc, attached is

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

1f you have any guestions, please contact Winston Davis at
extension 422 on site.



Mr. Jim Bailey
Bechtel Job 9510-001

Page 2
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xc: D.
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0.
G.
M.
H.
M.

D.
w3
D.

0. Foster w/a~1
T. Nickerson w/a-1
Batum w/a-l
Bockhold w/a~l
Malcom w/a-1l

D. Burnum w/a~1
H. Googe w/a-l

M. Figuett w/a-l
C. Harbin w/a-]l
D. Innes w/a-1
Kinnsch w/a |l

R. Ferris w/a~1
A. Perovich w/a-l

Y Ao @

H. H. Gredoyy, 111
General Manager-
Vogtle Nuclear
Construction Department

Document Control - Original w/a~1
epC  w/a-l



Attachment 1

GPC LAB TEST RESULTS

Grain Size Modified Proctor
Sample Max. Dry Opt imum
No. L 10 440 #200 Density Moisture
8l 100 DNR** 49.3 3.7 103.9 12.0
82 100 DNR 62.1 4.0 101.9 11.3
83 100 DNR 52.4 3.7 103.4 11.7
S4 100 DNR 41.5 4.4 104.7 13.5%
85 100 DNR 60.9 2.9 103.4 13.2
86 100 DNR 52.5% 3.2 104.7 15.0
87 99.6 DNR 65.6 7.4 108.6 13.8
Sk Samples in the range could not be obtained at this time,
89 99.9 DNR 78.9 9.4 162.0 14,0
8§10 99.5 DNF 64.7 5.6 106.4 10.4
sll 99 DNR 67.9 9.7 114.2 14,3
§12 100 DNR 80.9 9.3 110.1 13.5%
812 99.9 DNR 76.9 9.5 109.% 13.%

**DNR did not rurn




Attachment 2

s-8¢

$-9

§-10

§-13

§ 140

Confirmatory Lat

(B Bag
L )8 2
6% 2
3% 2
7% 2
9% 2
8% 3
9% 7
7% &
5% 3
o~ S
5% s
1% S

Testing 1. D. ¢
[ ) Bag ¢ & Bource
6% 3. 1% Borros
9% 2.9% Borros
8% 2.5% Borrow
. 6% 2.7% Borrow
9% 3.1% Fill
B & 2.9% Fill
0% 7.1% Borrow
_Borrow
9% 8.7% Fill
3% €.4% Fill
3% 10.0% Borros
9% 9.9% Borros
N 8.6% F:ll
Fail

» Saz;ler ir tris range co.l¢ met be obtained 8t this time.



Proctor Sheet

Sampie Description
Bed Med-fgine ge Siuxv
Sapd
Gram Scaie Usea »
L2407
Hammer Conurol Ng
C 2¢,s0
Mold Cven
C 24p G 4 7-&
v g 3 . s . N
.S RENP N oe 2321 93>1932 | 9321937 |92>
8 “‘("‘Y‘;’-‘m_“'_“‘;“‘” 30 30 30 30 30 30 30
’5 5 ;l:mgmtoum
0l0 (Ibs.) (302 12340 143027 11225 1132511329
3; c Weight of Sail
(158.) (D = A) 3. 65 3.23 13.80 3.8y | 39/ |3.92
;5 . Wet Densiry
(iDs/M.3 (B xE) Jeg.s V119 \tyuq0 12764 1\ uZ73 luzé
o Esadrmessnct K3 e) leor | c3 |ed | of
§ " Tare Wesgnt
(grams) 429 9.2 | 495 | #90 | 4587 | 493 ]
;| Wet Weignt Sampie
« Tare (grams) 2500 2800 12800 12800 | 25001 250¢
Dry Weight Sampie
5 | % | rare igramy, 2388 12350 |2320 |228 | 225712233
§ L Weight of Dry Soil i
: {grame) (X - W) 1909 118y |82 2 |79 11220 119240
% | | Weignt of Moisture I
; grams, . - K) .2 S o | 180 | 218 243 | 2¢7
N Percent Moisture
(ML) x 100% 59 g !/ 9.9 /2.0 13 7 3
’ Dry Density (lossft? )
(F/(N + 100) ) Jo3. 41 103 17037 110392 1103, 211020
Maximum Dry Density (Proctor Der sityr /03. 9 (ioasm?)  Optimum Morsture (%) ,2 2
(From Curve) (From Curve)

. 7/

Lawei 1

Ho,’a Tore Qownw TenT oéTAJ.ch }pr,‘ol' 7o (‘oM,ﬂth‘oﬂ
9./ WY ARE - Mk e WS

B2 L/ L2 1-30 a Lo LS

" 260 2.50.0 250 2500 2500

o} . . 2307 23%.9 2258 223. 0

2-3?-7 ,lj:,j: 1§43 /?Obf 1985 195 ¢

o . ey N

Y e,



40r- Moisture Density Test Data
A\ Dous_ EQ- Ejg Sample No z_! é g
\ Soil Description ’ M' J ﬁag G F4R
35 Cléy 3
x Methodof Tes!  ASTM D 1557A Modified Proctor
[Mnmmm Density - PCF / 0 3 7
30 E [Opmrwm Moisture Content % /2.0 2
x \ I\ {c«pm Drawn By - Techniclan P
Accept~d By - Level 'UW
25 .
20
1 : \|
! [ | '1
1] a
~ T1 | | N\
15 — - \
W A
11! | \
1 | f
i | | | L
10 » —— ]
1
A1\ \
05 -
= \
00 | \
95 . J
N T\ 280
A 270
S0 o 2 60
A\ ﬁm Mo,
|
85 N “49.1
N Gz
N 250.C
N 239.%
80 N 189.7
0 5 10 15 20 25 30 35 40 1/.2

WATER CONTENT—PER CENT OF DRY WEIGHT

B TR - MR 47



Wash 200 and Sieve Analysis . 16 - Y Test No. & 7 o! 2
Wash 200 (ASTM D1140) Scale No. Sieve No
e éﬂl/we C-2y07 15 Y¢
MWM Oven Dry weight % Passing
Before (grams) - After Wash (grams) 200 S.eve
T 5308 Py .
m‘:""“m G422 Scale No. Oven No.
Cope Lerd o550 10-292
sive Sze | 0™ | cum. wr. Retaines % Total Retained % Total Passing
N4l 0 avy O ~ 60
’ E A (@) (< /00
" lrsy3 2.7 s 9295
X e3> /643 3/.0 t7 o
“lesre | 2¢9y 0.7 493
Vicwo | 35/ ) A, 33,9
Wicary | 499 P | L9
MWiesgy | S/ 7¢.3 3.7
V2. BT /
| M| 305
/4. Acceptec By LlC i{ﬁsz 65—.'{051

mTea
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Proctor Sheet

Sampie Description

- ~ L
STy sand
Gram Scaie Usec #
¢ 2507
Hammer Control No
C 2Y/0
Mold Cven
C25 2 L2922
1 2 3 ‘ N » ?
A | Weight Molg (ibs.) q 27 q;? 9‘ 27 - 57 9.27 2.27 927
Moid Valume Factor
L m) 30 30 30 30 30 30 30
C | Water Aggec (m1) /S0 200 210 300 [2) X, 450
; - mt“uw
gz (10s.) L2R¥ 1 /25212296 1 /305 113.70 | /3 2/ 1323
Weight of Seoil
23 E | 0s)0—a) 335 1360 | 369 | 3251383 3941 35¢
Wat Density
Flovsm?)@x0 (oS /080 \pyp 7z {13¢ \y«s93 l1if2 | ugy
4 atnouad Tl te b bre L Th 156 T
M
" | grame) 42 47K |\ 483 1422 \u2§ |upp |uf 3
J Wet Weight Sampie
bl d. [ 2500 2590 (2509 {2800 2700,
Dry weight Sampie -
K |+ Tare grams) 2388 12353 12320 12294 28, 3 | 422,21 220 ¥
L Waeight of Dry Soil a3
: (grams) (X - W) [5c.7 V825 1832 /82 4 /225 | /2v0 | 12257
y Weignt of Moisture
3 M| grams) - K) s 242 /L0 20. ( 2472 | 228 | 29 5
N | Porcent Morsture .
(/L) x 100% A, b ¥ - A V71 12.9 L L 45
Ory Density (bs > ) /0/9
P | (Fitn » 100) ) /og,;/ foc2 lycoy |r019 /00§ | peer | 40/ &
bavtv
Maximum Dry Density (P-actor Densityr 1ol9 (lbsn”)  Optimy  Morsture (%) U3
(From Curve) (From C rve)

Mei'ST . Cow TemT 0‘7‘.’&04 ;wr 72 C"‘/“Z'W Acceptec By:
“9.9

w23 §ue. v 45.3
€8 £/ il
.0
250.0 gso.0 A9
s - 238~ 23/.9
19/ + 19%.0 183.6
e 14.¥ 181
' .0 9.9

6 0

=3

250.©
224.7
1275
2/ 3

/-

“+9.0

A

z250.0
225.6

17 6
2% ¥

13:

o) A7

w9 u7.5
£y EC

2500 250°¢
223/ 214.©
222.9 177 2
27.9 3/.0
6.] i)



DRY UNIT WEIGHT —POUNDS PER CUBIC FOOT

140 Moisture Density Test Data ‘
— A Date o Sample No . |
| > g-19-0¢ J2 2 ‘
Y‘JT Soil Description A&i - " ‘
135 1 S'{!ls )
!
—t x A Methodof Test  ASTM D 1557A Modified Proctor
I; T k‘\\ Maximum Density - PCF /0['9
130 = )\ Optimum Moisture Content % /. 3
\ [\ Curve Drawn By - Technician
1 Accepted By - Level ||
- 1
b 25 00 O X
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Wash 200 and Sieve Analysis Oate D i Test No. o o
e . Scaie No. Sieve No 5575
Cope land , W Mepk. Cave? c-/5%6
Oven Ory waignt 1 4 Oven Dry Waeight % Passing
Before Wash (grams) After Wash (Grams) 200 Sieve
TR ST 3 2, 4
Sieve Analysis (ASTM D422) Scale No. Oven No.
Inspector
C%zm Cag5so c292
Sieve Size i CmNt;o i ] Cum. Wi, Retained % Total Retained % Total Passing
Netleasy ¢ ¢ /00
L ! leaay o | O /0
' ‘ :
Wlasu3 | 2.5 | S P 9.6
|
¥le3>¢ | 84. 2 ‘ /4.3 £5.7
¢3po! 223.7 32.9 2. |
|
Xicgeo!| A/ 7 | 20./ 299 |
| |
o - 7{19, 5512 | 92.9 ¢./ |
mg’cagv 540 2.0 4.0
| i gfs | st
oot ¥ Ja | 5825~ V

) P 2 1 -
;/ﬂ Acreptec By AL G e / G205 ¥

over || Date
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YYy-3

250.0°

2385
/930. 3
ns
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Proctor Sheet

-2 & i ML B &
Conld F.. 1y Sty S P
wng 3<Caie Usec r Gram Scale Used »
= C-312/ C-240°
rOC10! NO. Hammer Control Ng
-3 A; Vi - 24/
Metnoc - ) ven
D-155) # e 12
C-952
1 2 3 4 * 8 [ 7
A | Weignt Moig (Ibs.) 9”33 9 3g 939 939 923 933 935
i “7.%.§“'°' 30 30 30 30 30 30 10
C | Water Agges imi) )50 200 250 300 3257 35’0 lfoa
sflofwedior ™ 1/209 1300 1343 | 422307306 17329 /333
e Weign! of Sail
|- Imio—s el [ 3701371 3613287139/ |39¢
o i Tty T o83 | M.3 | iS5 |55 1 yg.l 1423 lygs
§ G | Tare Numper y. é y'/ Y'l y~_3 I‘f y-‘)‘ Y'-s'
1 oramar 492 1492 1493 1482 | 429 149/ | 492
E “awignen o 1258.0 12500 | 2500 50.0 | 2500 | 2¢00 | 2508
§ s SNRGm 12990 (235300325 12289 12224 | 2960 | 222,
s [ (S5 17099 (1007 11032 /60.7 1995 1269 /273
R [0 1192 [ 25 | 201 | 226! 250 | 225
" | $8 129 19¢ 142 | 2elma | /9
[P 1j023 | 10321 102.6 (1034 | 1031 11027 [ j022
:::"mz: ”D'riy Density (Procior Density) / 043 9‘ (Insn?) (‘Ogr“mzwnum%r // 7 2
Accepted By %
e B @ B ¢ @ /
49./ 49.) 4 9.¢ 48,5 49%.0 49.2
9 X-2 X3 A-¢ X-4 A&
z)s{o.c 2600 2500 %12.%3 i SR
Jire b SRS Bpe Be) s
1860 ’féz 21.0 229 239 2§.0
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DRY UNIT WEIGHT —-POUNDS PER CUBIC FOOT

140 . X\ Moisture Density Test Data

| )|
HEELAR)
TA l T—‘{ r\ Daljge.lyjo, Sample No.&l é 2
i L ‘ Txr Xw Soil sc:.ohonj/m /’I‘J.[J L. T /ﬁ, &‘J
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