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1.0 INTRODUCTICN

Presented herein is Report No. 2 of the Supplemental
Investigation of the as-built condition of the West Embankment at
the Virgil C. Summer Nuclear Station. The original report was
submitted on March 6, 1981. The purpose of Report No. 2 is to
present the results of long-term laboratory tests (with associated
engineering sis) which were incomplete at the time of the
initial subn. al. This report also includes the results of other
tests which were requested to be performed by NRC Staff and
addresses various specific concerns expressed by NRC Staff since
the initial submittal.

2.0 UNDRAINED CREEF TESTS

A total of four series of undrained creep tests,
consisting of three tests per series, were conduced on relatively
undisturbed select fill and saprolite samples obtained by means of
a 3-inch 0.D. thin-walled Shelby tube sampler. A Pitcher sampler
was also used to obtain some of the saprolite samples. The
selection of specimens, testing loads and data obtained are
discussed below.

2.1 SPECIMEN SELECTION AND PREPARATION

The test specimens were selected on the basis of the
results of Standard Penetration Resistance (SPR) tests perfcrmed in
the borings above or below each undisturbed sample. The specimens
used for testing had SPR values representative of the range of
values measured in the borings. The SPR values of the test
specimens from the select fill ranged from 13 to 28 blows per foot
and those for the saprolite from 31 to 53 blows per foot.
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The test specimens were cut to a length equal to twice
the diameter and were not trimmed from the original diameter of
2.87 inches. The specimen ends were carefully trimmed square. As
the saprolite specimens were considered likely to contain slicken-
sided fissures, care was taken to prevent separation of the
specimens during preparation for testing.

2.2 CREEP DEVIATOR STRESS

The specimens tested were consolidated tc the estimated
in-situ effective vertical pressure. The specimens were consoli-
dated at least for four 4 's prior to being loaded so that the
volumetric deformations due to consolidation pressure would be
essentially complete and would not unduly affect the pore pressures
during the undrained creep phase of the test.

The specimens were loaded with a deviatoric stress of
30, 50 and 70 percent of their estimated undrained strengths at the
appropriate consolidation pressure. To estima:e the strength of
the specimens for this purpose, the strength data from consolidated
undrained (CTIU) triaxial compression tests was utilized. The
results of these tests have been presented in Section 4.3 of the
original report. To obtain the undrained strength, the TIU test
data was analyzed in terms of total stress. Linear regression
analyses were conducted to determine the average strength of the
select fill and saprolite. The results obtained from the
regression analyses are as below:

For select fill:

(g, = g3)¢ = 1.50 + 2 g, tan 26.2° Bq. (1)



For saprolite:
(01 = 03)g = 1.78 + 2 g, tan 18.4° Eq. (2)

where: (o; = a;)f = maximum deviator stress at failure (tsf)

Oy ® consolidation pressure (tsf).

The deviatoric loads were appiied to the specimens pneumatically to
mitigate any impact load effects. It should be noted that none of
the samples failed during the creep tests.

2.3 CREEP T7.ST DATA

After the deviatoric loads were applied to the speci-
mens, deformations were monitored with time. The duration of all
the tests was 28 days or longer (approximately 40,000 minutes).
The test results, in the form of plots of deformation vs. time are
included in Appendix A. After 28 days of creep loading, the
specimens were failed to determine the actual undraiied strength cof
each specimen ard, thurs, the actual percentage of the failure load
that the creep load represented. In some cases the creep stress
ratiovo vas much lower than planned because the samples were much
stronger than estimated. The strength tests were controlled stress
tests with the deviator 1loads being imposed in small steps.
Stress-strain curves from these tests are also presented in
Appendix A.

At the end of the test, each specimen was analyzed for
grain size distribution, unit weight, Atterberg limits and specific

gravity. This data is presented in Appendix A.

2.4 ANALYSIS OF CREEP TEST DATA

The creep test data was analyzed following procedures
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described by Singh and Mitchell(l). The stress-strain-time
functiors proposed by Singh and Mitchell are:

where:

A aD t(l—m)

€= at gz @ (m#1) gq. (3)
esc; +A e e®ln(e) (m=1, t>1) Eq. (4)
€ = strain at any time t

D
m, a, A = constants depending upon material properties

ratio of deviatoric stress to failure stress

a, €1 = integration constants
e = base of natural logarithms

In the above relationship the three parameters m, a and A

are evaluated from the laboracory experimental data. The procedure

which was followed to determine the values of these parameters is

ouvlined briefly as follows:

Step 1.

Step 2.

Deformations were plotted against time and a smooth
curve passed through the data points. Any abrupt
changes in deformations which are believed to be due to
disturbance, temperature change o- fli.ctuations in
pneuratic pressure were ignored. This data is shown in
Appendix A.

The strain races (eg) at various values of time were
computed mathematically:

. Ez - E]

€ = g at t = (ta +t,)/2

and tne strain rates were then plotted against time on
log-log graphs. These plots are shown on Ficures 1
through 12. Straight lines were fitted to the dJdata
usine linear regression analyses. The slopes cf these

straight lines 3jive the values of "m" for each test.

(1) Singh,

A. and Mitchell, J.K. (1968) "General Stress-Strain-

Time Function for Soils", Journal of the Soil Mecharics and
Foundations Division, ASCE, Vol. 94, No. 1, January, pp. 21-

46.
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testing were those within the backfill zone of the structure, where
Standard Penetration Resistance (SPR) values were found in the
borings to range from 4 to 9 blows per foot.

The test results are included in Appendix A. On Figure 15
the test results are summarized and compared with the design shear
strength of the West Embankment as well as the results of other
tests conducted on samples with higher SPR values. It was found
that the effective stress vhear strength of the lower SPR so0il was
similar to that of the previously tested samples and exceeded the
strength used for de<.gn in all casec.

An unconfined compression test was also conducted on a
sample from Boring WE-14 which yielded a compressive strength of
1.2 tons per square foot. While there is no specific desiin
requirement for unconfin2d compressive strength for this project,
this value is representative of a stiff(z) material. The design
value for unconsolidated-undrained (UU) compressive strength with-
out confinement is 1.6 tons per square foot, but this was for
unsaturated samples at the end-of-construction condition. The
unconf ined compressive strength would be expected to be lower after
saturation,

Physical property tests were also conducted on samples of
the select fill from Borings WE-14 and Wk-15, at depths which are
above the base of the Service Water Intake Structure. The test
results, shown in Appendix A and summarized in Table 1, indicate
that the average moisture content of the select fill in the
hackfill zone of the structure is about 3.5 percentage points
higher than the average moisture -ontent in the deep fill under thn
crest of the West Embankment. However, this backfill area is
completely submerged and has relatively little vertical confine-

ment. This area would, therefore, be expected to exhibit more

(2) Terzaghi, K. and Peck, R.B. (1967) Soil Mechanics in
Engineering Practice, John Wiley & Sons, New York, p. 30.
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swelling, and hence a1 higher moisture content, than the deep fill
area. Also, some of the samples indicated a plasticity index in
the range of 13 to 28 percent, whereas all of the samples obtained
from the mass fill were non-plastic.

4.0 AMALYSIS OF CREEP SETTLEMENT

4.1 CREEP DEFORMATION CALCULATIONS

Creep settlements expected under the Service Water Pump-
house and Intake Structure during the 40-year projected life of the
nuclear plant were estimated using the creep characteristics of the
select fill and sap-olite obtained from tho creep tests described
in detail in Section 2.0. The Pumphouse waight is approximately
equal to the weight of soil displaced, and thus, for stress
calculations the presence of the Pumphouse does not need to be
considered. The stresses within the West Embaankment were
estimated using vertical and horizontal stress contours for

emban“ments by Poulos, Brooker and Ring(3)

for a 1.7:1 slope. The
value of deviatoric stress was obtained as the difference in the
vertical and horizontal stresses, (0, - 03), at a particular level.
The value of the failure stress, (o; - 7;)5, was estimated based on
the design shear strength and the horizontal stress at each level.
The embankment and underlying saprclite were divided into seven
layers below the Pumphouse for this purpose. This method of
analysis does not take into account the effect of rotation of
principal planes in the embankment slope, but this assumption is
believed to be reasonable. Since the slope inclination of the West
Embankment is 3:1 as compared to a 1l.7:1 slope, the deviatoric
stresses computed are conservative,

The value of D, the stress ratio, was obtrined at each
level for the saven layers as (o - 03)/(9: - 33)f and the expected
creep strains were calculated for each layer using Equation (3).

The constant of integration, which represents instantaneous strain

(3) Poulous, H.G., Booker, J.R. and Ring G.J. (1972), "Simplified
Calculations of Embankment Deformation," Soils and Founda-
tions, Vol. 12, No. 4, po. 1-17.
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at time zero, was eliminated by considering a finite time period
beginning at a time other than time zero. Equation (3) then
becomes:

€2 = € = I%E o (t2 —tl ) Egq. (5)

The time period selected was from t, = 4 years to tz = 44 vyears.
(In the actual calculations the base of natural logarithms, e, was
replaced with the ..se of common logarithms, 10, since all data
reduction was performed using common logarithm graph paper.) The
strains were then converted to settlements by multiplying by the
height of each layer. The creep settlements for the Pumphouse and
the Intake Structure were then estimated by summing the deformation
of soil layers under each structure.

The magnitude of undrained creep computed for the Pump-
house, assuming a 1.7:1 slope angle, is about 4.0 inches. However,
using the same method, the magnitude of creep for level ground is
computed to be about 2.0 inches, Since undrained creep does not
occur in the level grounéd situation because of lateral restraint,
it is believed that the actual undrained creep in the field, if
any, wculd more likely be the difference between these values, or
about 1.0 inch. The creep settlement of the Pumphouse end of the
Intake Structure was calculated to be about 2/3 of that of the
Pumphouse.

If 4.0 inches of creep settlement were to occur during the
next 40 years, which may be considered to be a conservative upper
bound estimate, the theory indicates that the present rate of creep
settlement for the Pumphouse would be about 0.3 inches per year,
decreasing gradually to about 0.2 inches per year during the next 6
years. This amount of settlement would be readily detected by the
existing monitoring system. The actual recorded movement of the
Pumphouse and the west end of the Intake Structure for the 12
month3s from March 1980 through March 1981 has been 0.09 inches and

0.04 inches, respectively, upwards (rebound). Thus, there is no
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evidence of creep occurring beneath the Pumphouse almost four years
after the completion of construction in the area.

4.2 DISCU3SION OF RESULTS

The creep deformations calculated in Section 4.1 are
believed to be very conservative estimates. The reasons for chis
are discussed below.

4.2.1 Creep rarameters: The creep parameters used in the

analysis were obtained from undraine’ tests. During the undrained
tests the pore pressure continues to increase and the stress path
moves toward the Mohr-Coulomb yieid criterion. The actual field
conditions, however, allow the dissipation of all construction pore
pressures after a certain time has elapsed. The use of undrained
creep parameters will therefore vield conservative estimates of
future creep deformation.

4.2.2 ©effect of Groundwater: The groundwater level in the
embankment has been raised to about elevation 420 due to filling of
the Service Water Pond. This has resulted in the reduction of
effective stresses, constituting unloading. The unloading is
resulting in rebound of the Pumphouse and Intake Structure. This
stress history was not simulated in the laboratory creep tests,

which would probably significantly reduce any creep deformations.

4.2.3 Lack of Similitude: The <creep tests were

conducted under triaxial test conditions, wherein the test samples
were permitted to strain laterally. In the field, the soils
beneath the Pumphouse and the heavily loaded portion of the Intake
Stiucture are confined laterally and significant creep deformations
can occur only as a result of secondary compression. Based con one-~
dimensional oedometer tests conducted previously it is estimated
that future secondary compression will not exceed about 0.7 to 1.2
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inch.

4.2.4 Lack of Verification: The theory of creep

settlements is based on laboratory testing and the literature is
not known to contain any field verification data for conditions
similar to the West Embankment. Therefore, the level of confidence
in the upper bound estimate is low, and it is believed that any
actual creep settlement which occurs would be much smaller. It is
expected that the creep settlement will not exceed about one inch
during the project life of the structure, if it occurs at all.

5.0 SELECT FILL INTRUSION POTENTIAL

Cracks which occurred in the Service Water Intake Structure
due to excessive settlement were grouted during December, 1977 and
January, 1978. All cracks having widtis greater than 0.012 inches
were grouted. *lthough it is considered unlikely that any future
significant cracking will occur, the intrusion potential of the
compacted select fill through open cracks has been evaluated. This
evaluation is described in the foilowing subsections.

5.1 ASSUMPTIONS

For the purpose of this analysis, it was assumed that
unfilled open cracks could exist above the b.se anywhere along the
167-feet lerngth of the 1Intake Structure. It was also very
conservatively postulated that the width of any crack could be as
large as 1/2 inch. The flow velocity of water through the Intake
Structure under emergency operating conditions will be less than
0.5 feet per second and, therefore, no turbulent flow is expected
within the cracks.
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triaxial compression tests (CIU)are summarized in Figure 19 as a
function of the effective confining pressure (EEC). Also shown on
that figure is the shear strength from an unconfined compression
test (Efc = 0). From the CIU results, the lower bound undrained
shear strength is conservatively estimated as:

- (01 = 03) o - o
Su ———;——— £ 0.5 + T¢c tan 26.2 Eq. (6)
where: su = undrained shear strength, tsf

(01 = 03) = principal stress difference
at failure, tsf

Efc = effective confining pressure, tsf
In Eq. (6), Efc = 0 represents the case of unconfined compression.

5.4 INTRUSION POTENTIAL

The intrusion potential of the embankment material above
the base or the top of the Intake Structure is summarized in Figure
20 in terms of the effective overburden pressure (EVO) and 6 times
the undrained ~hear strength (GSu) for various fill thicknesses.
It is shown that 6Su is considerably greater than Vol for all fill
thicknesses f{or both the CTIU strength, which includes the confine-
ment effect, and the unconfined strength, which conservatively
neglects the confinement effect. Therefore, it is concluded that
there will not be any soil extrusion through any pcstulated crack

in the Service Water Intake Structure.

5.5 ADDITIONAL CONSIDERATIONS

Aside from the sgueezing of soil into a crack because of
overburden stress, additional mocdes of soil infiltration could be
postulated, counsisting of dispersion and erosion. However,

dispersion tests conducted on the select fill during construction
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determined that the soil is non-dispersive and resistant to
erosion, as described in FSAR Section 2.5.6.4.€.5. The water
pressure in the Intake Structure and the pore water pressure in the
soil are essentially the same. Both are essentially equivalent to
the hydraulic head in the Service Water Pond, except for the slight
differential due to the flow of water through the Intake Structure
at a rate of less than 0.5 feet per second. Thus, there would be no
significant gradient or water flow into a crack from the outside of
the stiucture and no potential for erosion.

6.0 STABILITY ANALYSIS

At the request of NRC Staff, a static stability analysis
and parametric study was conducted for the WwWest Embankment. The
purpose of the study was to determine the influence on the
stability of the embankment if the shear strength of the soil in
the backfill zone of the Intake Structure was reduced to a value
below the design strength.

The results of this analysis, conducted using the simpli-
fied Bishop method of slices, are shown on Figure 21. For all
cases, th. minimum factor of safety was found at the maximum
permissible depth of the trial failure arcs, i.e., elevation 367,
the base of the Intake Structure slab. A typical failure arc is
shown on Figure 21. For the design shear strength of ¢ = 300 psf
and @ = 28 degrees, the static factor of safety was found to be
2.41. For assumed values of 60 percent and 40 percent of the design
shear strength the factors of safety were found to be 1.46 and
0.96, respectively. (It should be noted that for these parametric
studies, the shear strength was very conservatively reduced along
the entire failure arc, not just in the backfill zone adjacent to
the Intake Structure.,) From these results, an actual shear strength
of 52 percent of the design shear strength would provide a static
factor of safety of 1.3, which is the design criteria for the West
Embankment slope. However, laboratory testing of samples from
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Borings WE-14 and WE-15, adjacent to the Intake Structure, indicate
that the shear strength in this area actually exceeds the design
shear strength, as described in Section 3.0. It is concluded,
therefore, that a slope failure will not occur adjacent to the
Service Water Intake Structure.

7.0 CONCLUSIONS

Based on the data presented in the previous sections of
this report, the following conclusions have been determin2d:

A. The future settlement of the Service Water Pumphouse
and Intake Structure due to soil creep during the life
of the nuclear plant is estimated to be not more than about
1l inch. This amount is about equal to the rebound which
has occurred since filling of the Service Water Pond and
would not be detrimental to the =tructures. It is
believed, however, that undrained creepdeformations would
be negligible due to the lateral constraint of the soil
beneath the structures and that any set:lement whichoccurs
would actually be due to secondary compression.

B. The shear strength of the select fill in the backfill
zone of the ServiceWater Purohouze exceeds design require-
ments. The shear strength could be considerably reduced
and still provide an adequate factor of safety, however,

C. Soil intrusion through a postulated 0.5-inch crack in
the Service Water Intake Structure will not occur.
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SUMMARY OF PHYSICAL PROPERTY TESTS OF SELECT FILL

TABLE .

Property No. of Tests Maximum Minimum Average
Borings WE-18 and WE-lQ(a):
Water Content (%) 17 3557 20.8 27.0
Liquid Limit (%) 17 NP NP NP
Plasticity Index (%) 17 NP NP NP
Specific Gravity 17 2.76 2.58 2.69
Unit Dry Weight (pcf) 17 105.5 83.5 95.6
Degree of Saturation (%) 17 100.0 89.1 95.6
Borings WE-i4 and WE-15'‘P):
Water Content (%) 22 370 24.7 30.5
Ligquid Limit (%) 9 70 NP ———
Plasticity Index (%) 9 28 NP ———
Specific Gravity 9 - oy 2.65 2.69
Unit Dry Weight (pcf) 5 98.9 85.7 91.1
Degree of Saturation (%) 5 100.0 85.3 97.9
Notes: (a) Borings WE-18 and WE-19 are located on the crest of
the West Embankment.
(b) Borings WE-14 and WE-15 are located in the backfill

zone of the Service Water Intake Structure.
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Lendon, Ash- Tattersall et tonédon Clay, 30 9.3 71 3. 11.0}1 0 0.51] (1)
ford al, 19585 gissured, plastic
2 |London, post ward and Tho do. SS Fad 7.1 p PR 7.0 0 1.0 (I)|
office as, 1963
|
3 |Londen, Vic- | WwWard and Thom- do. 8s {14.0| 6.1 7.8 | 10.8; 9 1.4 ] (1)
toria \ as, 1965
¢ |ostava, sever | Zden and 30z- | Leda Clay, ¢0 [10.0 | 6.0 3.7 6.2 0.6 1.5 (1)
‘ ozuk, 1968 seansitive
$ |Astuerp, Sas iezaer and 3com Clay, 283 J13.2 1 14.3) 7.8 | 1.8} 0 4.1 1M
Storage | Buttiers 1966| flssured, plastic 1 |
|
6 |Dezroit, w<atec Housel, 194 | plastic qlacial 63 | 15.0} ¢.5S 0.8 g.0]3.9] 5.111@)
! clay
| { ‘
'7 Torsnto, sub- ; Pers. comm | Plastic qlacial 43 ] 17.0 3.5 0.7 $.512.81 5.7 I\%)
| way | | clay
! i |
8 |Chicage, sub- | Terzaghi, 1243 Plastic glacial 3¢ {2001 1.8] o0.44] ¢.3} 1.7} 5.91(2)
-ay ! I‘t:.ey I
i
9 (Koto, Tokyo, ! Shirsishi i Normally loaded 74 | 23.0 3.2! 0.76 5.6 1.2] 7.4 (3}
subway { pers. ccmm | sensitive clay |
LO [Csaka, “;ﬂx‘;-l Shiraishi ! Normally loaded -$1 1 23.0 2.2| o.60 s.0}1.0! 6.6 |(3)
L pal Ra:lway 1 pars. comm | sens.tive clay | l |
| 1 L i
(after Peck,:969)
REMARKS:
(1) Stable, no sgueeis
I 4 v 2
2) Stable, with some squeeze
3) Unstable, with excessive squeeze
STRESS RAT!O FOR SOIL INTRUSION
FROM F'ELD OBSERVATICUNS



30 T T — ' +
o CIU, SAMPLES FROM BORING NO.WE-18
© CI1U, SAMPLES FROM BORING NOS.WE-I4 & 15
('
* - A UNCONF INED COMPRESSION, SAMPLE FROM
: : BORING NO.WE-1Y g i '
o &
—— /
“,
- ¢ L
L 20 = = R - _T - ,A;__-‘,__,_.;/,___,._-
b o
e ”4”’
T 2y
:; |b ” —r— - ./ -— _— - -
e /{
= ; /‘(1
C | = A 1 (9-93)¢ /2 =0.50 TSF + & tan 26.2°
e
w0 gl SO SIS, IS, ORGSR S N el
o) /
8 =
- A o
?3 054" —t e B ooy AnGE G g
x
=
0
O 05 1.0 .S 20 25 30 35 40 4 5

EFFECTIVE CONFINING PRESSURE, T. , TSF

UNDRAINED SHEAR STRENGTH
OF
ELIBANKMENT MATERIALS

FIGURE 19
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ATS
T T -
STRESS RATI0 = 65.2% sg::?éﬁ
BORING NO. WE-17
DEPTH 68.0'-70.0"
0.150 4— —f- SAMPLE HEIGHT 5.574" —— ——+4 -
| —D —_—
_A.—’-——_A
0.125 +—m—— p— {mA — e e -
7 =T |
e 0.100 e e 44 -..._W e
= STRESS RATI0 = 50.8%
B BORING NO. WE-17
- DEPTH 68.0'-70.0'
Z "
5 oorsd | L 1 || SAMPLE HEIGHT l§:256 50
s S 1 ‘
5 oo [
¥ Q.00 4 A
STRESS RATI0 = 3%.3%
BORING NO. WE-17
DEPTH 68.0'-70.0"
ADY | | R B ~§_ATMPLE HE IGHT 5.568I e
rC O O O O
0 !
o) 10,000 20,000 30,000 40,000 50,000

TIME (minutes)

9~V

UNDRAINED CREEP TESTS
SAPROLITE
VIRGIL C. SUMMER NUCLEAR STATION



0.175 . v
T | SAPROL I TE
STRESS RATIO0 = 47.3% SERIES 2
BORING NO. WE-16
DARS L il il DEPTH 93.5'-96.0' A _’,;‘43
SAMPLE HEIGHT 5.5u3" 3’,’EP4)-
T e B e [ -

///,/CY’A STRESS RATIO = 26.9%
BORING NO. WE-16

DEPTH 81.0'-83.0' N\

0. 100 = reriieieeneercenies SUAE . ELENT - 5. 50D
b_(’l“’
| T

0078 $——P 7 — Ay 8 |

DEFORMATION, AL (inches)

b OO preeeemea()

STRESS RATI0 = 20.7%
BORING NO. WE-16
DEPTH 79.0'-81.0"
111 SAMPLE HEIGNT 5.533"

e
e

10,000 20,000 30,000 40,000 50,000
TIME (minutes)

UNDRAINED CREEP TESTS 1
SAPROLITE i
VIRGIL C. SUMMER NUCLEAR STATION
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UNCONSOLIDATED UNDRAINED TRIAXIAL

COMPRESS!ON

Project . C. Summer

3 oring No. WE-16 Sampie No. pr7-)

Depth

79.3-79.8

F+
rt

Descriotion

Green, Brown and Gray Micaceous Sandy Silt

(Saprolite)

Moisture Content 19.3 %

Dry Density

Liquid Limit Plastic Limit

Relative Density

max.= 5.28 tsf at

¥i- )

L {

Chamber Pressure,

*After Undrained Creep
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JOB No

A-14

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TESTx

Project V. C. Summer

Boring No. WE-16 Sample No. PIT-2 Desth g1 3.81.8 Ft
D escription Green, Brown and Gray Micaceous Sandy Silt (Saprolite)

Moisture Content 13.3% Ory Density 122.7 pet
Liquid Limit N.P. % Plastic Limit N.P. % Reiative Density -—-

( r,- T3) max.= 9.59 tsf at 11.7 % Strain Chamber Pressure, (I-CS 3 A taf

*After Undrained Creep
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JOBNo 71 C 72-WE

wor

A-15
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST*
e
Project V. C. Summer
3oring No. wE-16 Sample No- PIT-6 Desth 93,7-94.1 Ft
D escription Green, Brown and Gray Micaceous Sandy Silt (Saprolite)
Moisture Content 11.4 % Ory Density 125.9 scf
Liquid Limit N.P. % Plastic Limit N.P. % Relative Density - %
(T)- T3) max.®= 4,16 tsf at 10.7 % Strain Chamber Pressure, \I'-CS 3.24 tsf
*After Undrained Creep
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JOB No 71 C 72-WE

A-16
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST =
Project V. C. Summer
Boring No. WE=17 Sample No. ST-7 Deoth 58.0-68.5 Ft
D escription Light brown micaceous fine sandy silt (Saprolite)
Mcisture Content 28.7 4 Ory Density 87.7 pcf
Liquid Limit NP % Plastic Limit NP 1 Relative Density e %
( 5.1- T3) max.= 2.89 tsf at 2.81 % Strain Chamber Pressure, Gj;* 2.3 t.f
* After undrained creep test
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IMAGE EVALUATION
TEST TARGET (MT-3)

EEEE
K EEFE

um_uh.—u.:m

i =l

14
==

125




vallll, BHR B BN N G B N N R SN R A T R EBE BE B

71 C 72-WE

JOB No

A-17

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST *

Project V. C. Summer

8oring No. WE-17

Sample No. ST=-7

Depth 8.5-69.1 Ft

Light brown micaceous fine sandy silt (Saprolite)

D escription
Moisture Content  23.6 ) Dry Density 96.3 pcf
Liquid Limit NP 1 Plastic Limit NF % Reiative Density U %
(T)- T3) max.= 3.27 tsf at 6.74 % Strain Chamber Pressure, (.= 2.3 te
*After undrained creep test
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JOE No

A-18

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

Project V. C. Summer
Boring No. WE-17 Sample No. ST-7 Depth 69.1-69.0 Ft
0 escription Light brown micaceous fine sandy silt (Saprolite)
Moisture Contunt 20.2% Ory Density 101.0 pcf
Liquid Limit NP 1 Plastic Limit NP 1 Relative Density o .
(T)- T3) max.2 3.56 tsf at 6.06 % Strain Chamber Pressurs, “Tc’ 2.3 tsf
*After undrained creep test
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UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TE

Project V . Summer

Boring No. WE-19 Sample No.

D escription Red-brown micaceous medium

nav

sand

. 4 .
S44l

Moisture Content

Ory Density

Liquid Limit NP

Relative Density

Chamber Pressure, | o=

h3), tsf
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JOB No

A-20

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST*

Project V., C. Summer

8 oring No. WE-19 Sample No. S§T-2 Depth 18.7-19.4 Ft
0 escription Red-brown micaceous medium to fine sandy silt (Select Fill)
Moisture Content 23.1 % Dry Density 101.0 pct
Liquid Limit NP % Plastic Limit NP % Relative Density — %

L (T,- T3) max.= 3.28 tsf at 9.39 % Strain Chamber Pressure, Tc‘ 0.90 tsf

* After undrained creep test
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JOB No 71 C 72-WE

A-22

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST *

Project

V. ¢. Summer

8 oring No.

WE-19 Sample No. ST-5

Depth 48.0-48.

s Fe

D escription

Red Brown Micaceous Sandy Silt (Select Fill)

Moisture Content 26.8 % Ory Density 95,7 pef
Liquid Limit S4 % Plastic Limit 39 % Relative Density ~- %
(T~ T3) max.= 3,50 tsf at 10.5 % Strain Chamber Preassure, G_c- 1.87 tsf
*After Undrained Creep
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V. C. Summer
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Description Red-Brown Micaceous Sandy S

Moisture Content 23.6 )
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UNCONSOLIDATED

UNDRAINED TRIAYIAL

Project C. Summer

8 oring No. WE-19

Sample No.

D escription Red-Brown

Micacec.s

Sandy

Moistyre Content

Dry Density

Liquid Limit

Refative Density --

(- T3) max.=

Chamber Pressure,

.=

*After Undrained

63), tsf

STRESS DIFFERENCE, ( b1~




MECHANICAL ANALYSIS
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MECHANICAL ANALYSIS
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MECHANICAL

e, GRAVE SAND
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MECHANICAL

ANALYSIS
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