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DYNAMIC TRIAXIAL COMPRESSION TESTS
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DYNAMIC TRIAXIAL COMPRESSION TESTS




HYSTERETIC DAMPING A (PERCENT)

STRUCTURAL FILL BORROW

COMBINED BULK SAMPLES:
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DYNAMIC TRIAXIAL COMPRESSION TESTS




STRUCTURAL FILL BORROW

COMBINED BULK SAMPLE:
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DYNAMIC TRIAXIAL COMPRESSION TESTS




HYSTERETIC DAMPING. A (PERCENT)

FOR 80% RELATIVE DENSITY (123 PCF), AT THE 10TH CYCLE
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UPDATED SAFETY ANALYSIS REPORT
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DYNAMIC TRIAXIAL COMPRESSION TESTS
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SHEAR MODULUS G
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STRUCTURAL FILL BORROW
COMBINED BORROW SAMPLE:
G-18 (ELEV. 663-654)
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DYNAMIC TRIAXIAL COMPRESSION TESTS




SHEAR MODULUS GONSTANT K= G/1000(59%)

STRUCTURAL FILL BORROW
COMBINED BORROW SAMPLE:
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DYNAMIC TRIAXIAL COMPRESSION TESTS




HYSTERETIC DAMPING A (PERCENT)
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DYNAMIC TRIAXIAL COMPRESSION TESTS
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COMBINED BORROW SAMPLE:
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DYNAMIC TRIAXIAL COMPRESSION TESTS




E (105 psf)

YOUNG'S MODULUS

100

BORING H-6 @ ELEVATION 619.3 FEET

GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 8.6%

FIELD DRY DENSITY: 136 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-6)

(SHEET 1 of 4)
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SHEAR MODULUS G
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BORING H-6 @ ELEVATION 619.3 FEET
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-6)
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A (PERCENT)

HYSTERETIC DAMPING

BORING H-6 @ ELEVATION 619.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY v v -

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 8,6%
FIELD DRY DENSITY: 136 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-6)
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HYSTERETIC DAMPING A (PERCENT)

BORING H-6 @ ELEVATION 619.3 FEET
GRAY FINE TO COARSE SANDY SILT WIT
SOME CLAY - :
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-6)
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BORING H-14 @ ELEVATION 635.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND FINE GRAVEL

(ILLINOTAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9.5%

FIELD DRY DENSITY: 140 LBS,/CU.FT,
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-14)
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(10° psf)

SHEAR MODULUS G
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BORING H-14 @ ELEVATION 635.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND F.INE GRAVEL

(TLLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9.5%

FIELD DRY DENSITY: 140 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-14)
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BORING H-14 @ ELEVATION 635.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND FINE GRAVEL

(TLLINOTAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9.5%

FIELD DRY DENSITY: 140 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-14)
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BORING H-14 @ ELEVATION 635.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND FINE GRAVEL

(TLLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9.5%

FIELD DRY DENSITY: 140 LBS./CU.FT,
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-14)
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100

BORING H-20 @ ELEVATION 706.8 FEET
GRAY FINE SANDY SILT WITH SOME CLAY
AND MEDIUM TO COARSE SAND AND GRAVEL
(WISCONS INAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 8.6% ‘
FIELD DRY DENSITY: 136 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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FIGURE 2.5-314

DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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BORING H-20 @ ELEVATION 706.8 FEET
GRAY FINE SANDY SILT WITH SOME CLAY
AND MEDIUM TO COARSE SAND AND GRAVEL
(WISCONSINAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 8,6%

FIELD DRY DENSITY: 136 LBS,/CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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BORING H-20 @ ELEVATION 706.8 FEET
GRAY FINE SANDY SILT WITH SOME CLAY
AND MEDIUM TO COARSE SAND 'AND GRAVEL
(WISCONSINAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 8.6%

FIELD DRY DENSITY: 136 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)




BORING H-20 @ ELEVATION 706.8 FEET I
GRAY FINE SANDY SILT WITH SOME CLAY
AND MEDIUM TO COARSE SAND AND GRAVEL
(WISCONS INAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 8.6%

FIELD DRY DENSITY: 136 LBS,/CU,FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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BORING H-20 @ ELEVATION 686.8 FEET
DARK GRAY CLAYEY SILT WITH TRACES

OF FINE SAND

(INTERGLACIAL SOIL)

FIELD MOISTURE CONTENT:

FIELD DRY DENSITY:

TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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BORING H-20 @ ELEVATION 686.8 FEET
DARK GRAY CLAYEY SILT WITH TRACES
OF FINE SAND
(INTERGLACIAL SOIL)
FIELD MOISTURE CONTENT:
FIELD DRY DENSITY:
TEST DATA OBTAINED FROM PITCHER SAMPLE
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HYSTERETIC DAMPING A (PERCENT)

BORING H-20 @ ELEVATION 686.8 FEET
DARK GRAY CLAYEY SILT WITH TRACES

OF FINE SAND

(INTERGLACIAL SOIL)
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TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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BORING H-20 @ ELEVATION 686.8 FEET
DARK GRAY CLAYEY SILT WITH TRACES

OF FINE SAND N

( INTERGLACIAL SOiL)

FIELD MOISTURE CONTENT:
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TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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BORING H-20 @ ELEVATION 672.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND GRAVEL _

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 10.5%

FI1ELD DRY DENSITY: 136 LBS,/CU,FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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(10° psf)

SHEAR MODULUS G
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BORING H-20 @ ELEVATION 672.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND GRAVEL

(1LLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 10.5%

FIELD DRY DENSITY: 136 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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HYSTERETIC DAMPING A (PERCENT)

25

BORING H-20 @ ELEVATION 672.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND GRAVEL

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 10.5%

FIELD DRY DENSITY: 136 LBS./CU,FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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HYSTERETIC DAMPING A (PERCENT)

25

BORING H-20 @ ELEVATION 672.3 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND GRAVEL

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 10.5%

FIELD DRY DENSITY: 136 LBS./CU,.FT,
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-20)
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BORING H-23 @ ELEVATION 677.8 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND FINE GRAVEL

(TLLEINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9.1%

FIELD DRY DENSITY: 138 LBS./CU,FT,
TEST DATA OBTAINED FROM PITCHER SAMPLE
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FIGURE 2.5-315

DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-23)




SOME CLAY AND FINE GRAVEL
(ILLINOIAN GLACIAL TILL)
FIELD MOISTURE CONTENT: 9,1%

BORING H-23 @ ELEVATION 677.8 FEET
GRAY FINE TO COARSE SANDY SILT WITH

FIELD DRY DENSITY: 138 LBS,/CU.FT,
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-23)
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~ BORING H-23 @ ELEVATION 677.8 FEET l

GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND FINE GRAVEL

(TLLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9,1%

FIELD DRY DENSITY: 138 LBS,/CU.FT,
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-23)
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BORING H-23 @ ELEVATION 677.8 FEET
GRAY FINE TO COARSE SANDY SILT WITH
SOME CLAY AND FINE GRAVEL

(ILLEINOFAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9,1%

FIELD DRY DENSITY: 138 LBS,/CU.FT,
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-23)
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E (105 psf)

YOUNG'S MODULUS

100

BORING H-30 @ ELEVATION 638.5 FEET
DARK 'GRAY F{NE TO COARSE SANDY SILT
WITH SOME GRAVEL AND TRACES OF CLAY
(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 6.8% .

FIELD DRY DENSITY: 145 LBS,/CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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DYNAMIC TRIAXIAL COMPRESSION TESTS
(BORING H-30)
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(10° psf)

SHEAR MODULUS G

BORING H-30 @ ELEVATION 638.5 FEET
DARK GRAY FINE TO COARSE SANDY SILT
WITH SOME GRAVEL AND TRACES OF CLAY

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 6.8%
FIELD DRY DENSITY: 145 LBS,/CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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HYSTERETIC DANMPING A (PERCENT)

BORING H-30 @ ELEVATION 638.5 FEET
DARK GRAY FINE TO COARSE SANDY SILT
WITH SOME GRAVEL AND TRACES OF -CLAY -
(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 6.8%

FIELD DRY DENSITY: 145 LBS,/CU.FT,.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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HYSTERETIC DAMPING A (PERCENT)

BORING H-30 @ ELEVATION 638.5 FEET
DARK GRAY FINE TO COARSE SANDY SALT
WITH SOME GRAVEL AND-TRACES OF CLAY

(ILLINO AN GLACIAL TILL)
FIELD MOISTURE CONTENT: 6.8%

FIELD DRY DENSITY: 145 LBS,/CU.FT
TEST DATA OBTAINED FROM PITCHER SAMPLE
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E (105 psf)

YOUNG'S MODULUS

100

BORING H-36 @ ELEVATION 622.7 FEET
GRAY CLAYEY SILT WITH SOME FINE TO

COARSE SAND AND GRAVEL
(ILLINOIAN GLACIAL TILL)
FIELD MOISTURE CONTENT: 9.4%

FIELD DRY DENSITY: 137 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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(10° psf)

SHEAR MODULUS G

25

BORING H-36 @ ELEVATION 622.7 FEET
GRAY CLAYEY SILT WITH SOME FINE TO
COARSE SAND AND GRAVEL

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9.4%

FIELD DRY DENSITY: 137 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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BORING H-36 @ ELEVATION 622,7 FEET
GRAY CLAYEY SILT WITH SOME FINE TO
COARSE SAND AND-GRAVEL:

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9.4%

FIELD DRY DENSITY: 137 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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A (PERCENT)

HYSTERETIC DAMPING

25

BORING H-36 @ ELEVATION 622.7 FEET
GRAY CLAYEY SILT WITH SOME FINE TO
COARSE SAND AND GRAVEL

(ILLINOIAN GLACIAL TILL)

FIELD MOISTURE CONTENT: 9.4%

FIELD DRY DENSITY: 137 LBS./CU.FT.
TEST DATA OBTAINED FROM PITCHER SAMPLE
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Method of Performing Resonant Column Tests

Resonant column tests are performed to determine the dynamic properties of soils under high frequency,
small amplitude cyclic strains. The test is based on the fact that analytical solutions can relate the
stiffness of the soil column to its resonant frequency. In the test the sample is excited by an oscillating
device and the frequency is varied until the maximum response, or resonant frequency, is found.

The Dames and Moore resonant column apparatus subjects solid cylindrical samples to torsional
oscillations. The sample base is fixed and the top of the sample is excited by a Hardin oscillator which is
driven by a variable frequency sine wave generator. The response of the sample is measured by an
accelerometer mounted in the oscillator and the output is displayed on an oscilloscope.

The equivalent linear shear modulus of the soil is obtained from the resonant frequency of the system
after the manner suggested by Drnevich and Hardin (“Proposed Standard for Modulus and Damping of
Soils by the Resonant Column Method”, ASTM Committee D18.09, May 1974). The shear modulus of
soils varies with the shear strain amplitude and thus actually varies along the radius of the sample but in
calculating the shear modulus the average shear strain is taken to correspond to the cyclic shear strain
developed two-thirds of the distance along the radius. The damping ratio at small strains may be
computed from measurements of the logarithmic decrement which are obtained by subjecting the sample
to a steady state oscillation and then shutting off the input voltage. The decay curve is retained on a
recording oscilloscope and may be photographed to make a permanent record.
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Method of Performing Consolidation Tests

Consolidation tests are performed to evaluate the volume changes of soils subjected to increased loads.
Time-consolidation and pressure-consolidation curves may be plotted from the data obtained in the tests.
Engineering analyses based on these curves permit estimates to be made of the probable magnitude and
rate of settlement of the tested soils under applied loads.

Each sample is tested within brass rings two and one-half inches in diameter and one inch is length.
Undisturbed samples of in-place soils are tested in rings taken from the sampling device in which the
samples were obtained. Loose samples of soils to be used in constructing earth fills are compacted in
rings to predetermined conditions and tested.

In testing, the sample is rigidly confined laterally by the brass ring. Axial loads are transmitted to the ends
of the sample by porous disks. The disks allow drainage of the loaded sample. The axial compression or
expansion of the sample is measured by a micrometer dial indicator at appropriate time intervals after
each load increment is applied. Each load is ordinarily twice the preceding load. The increments are
selected to obtain consolidation data representing the field loading conditions for which the test is being
performed. Each load increment is allowed to act over an interval of time dependent on the type and
extent of the soil in the field.
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CONSOLIDATION TEST (BORING P-14)
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CONSOLIDATION TEST (BORING P-18)
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CONSOLIDATION TEST (BORING P-20)
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CONSOLIDATION TEST (BORING P-21)
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P-26 AND P-27)
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CONSOLIDATION TEST (BORINGS P-27
AND P-29)
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CONSOLIDATION TEST (BORING D-6)
(SHEET 1 of 2)
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CONSOLIDATION TEST (BORING D-8)
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CONSOLIDATION TEST (BORING D-18)
(SHEET 1 of 2)
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\\\ /FIELD MO ISTURE CONTENT: 7.5%
~ FIELD DRY DENSiTY: 121 LBS/CU.FT.
ol > / SAMPLE OBTAINED WITH DAMES & MOORE SAMPLER _|
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-333

CONSOLIDATION TEST (BORING P-29)
(SHEET 1 of 3)
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e ORING P-29 @ ELEVATION 522 FEET
» GRAY SILTY CLAY WITH SAND AND GRAVEL
\ FIELD MOISTURE CONTENT: 14.9%
FIELD DRY DENSITY: 116 LBS./CU.FT.
02 I SAMPLE OBTAINED WiTH PITCHER SAMPLER
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-333

CONSOLIDATION TEST (BORING P-29)
(SHEET 2 of 3)
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BORING P-29 @ ELEVATION 517 FEET
GRAY SILTY CLAY WITH SAND AND GRAVEL
FIELD MOISTURE CONTENT: 16.9%
FIELD DRY DENSITY: 116 LBS./CU. FT.
o2 SAMPLE OBTAINED WITH PITCHER SAMPLER
03 \\
o4 A\
) \
forg \\
* \
. \\
o] \

CLINTON POWER STATION

UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-333

CONSOLIDATION TEST (BORING P-29)
(SHEET 3 of 3)
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S FIELD MOISTURE CONTENT: 20. 2
o3l FIELD DRY DENSITY: 111 LBS/CU.FT,
o SAMPLE OBTAINED WITH DAMES Anb MOORE
S ~ TYPE U SAMPLER
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-334

CONSOLIDATION TEST (BORING D-40)
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BORING 0-41 @ DEPTH 50 FEET . -+
GRAY SILT WITH SAND AND GRAVEL {ILLINOIAN
GLACIAL TILL)
N FIELD MOISTURE CONTENT: 10.4%
* FI1ELD DRY DENSITY: 13L LBS/CU.FT.
SAMPLE OBTAINED WITH DAMES AND MOORE TYPE
\ U SAMPLER 1
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-335

CONSOLIDATION TEST (BORING D-41)




PRESSURE N LBS. ./ SQ. FT.
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S~ BORING S-10 @ DEPTH 20-25 FEET
N GRAY SILTY CLAY WITH SAND AND GRAVEL
(WISCONSINAN GLACIAL TILL)
REMOLDED MO ISTURE CONTENT: 12.4%
REMOLDED DRY DENS)TY: 123 LBS/CU.FT,
04 i COMPACTION EFFORT*: 95%
086 \\
S N
> 08 \ N
w T N
] [~ N
z ™~
\\ X
Ry R
.10 —
5 BREAY
S ———
2 12
Q
o
i
i
]
|
|
L
CLINTON POWER STATION
* A.A.S.H.0, TEST DESIGNATION T-180 ; UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-336

CONSOLIDATION TEST (BORING S-10)
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BROWN SILTY CLAY (WISCONSINAN
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REMOLOED MO ISTURE CONTENT: 18.6%
: REMOLDED DRY DENS|TY: 102 LBS/CU.FT,
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* A A,S.H,0. TEST DESIGNATION T-180

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-337

CONSOLIDATION TEST (BORING S-14)
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STRUCTURAL FILL BORROW

COMBINE BULK SAMPLE FROM BORINGS:
G-18 (DEPTH: 15 TO 24 FEET)
G-19 (DEPTH: 10 TO 20 FEET)

G-20 (DEPTH: 10 TO 20 FEET)
BROWN FINE TO COARSE SAND WITH SILT
AND FINE TO MEDIUM GRAVEL
(SALT CREEK ALLUVIUM)
REMOLDED SPECIMEN WiTH PARTICLES
COARSER THAN #4 SIEVE REMOVED.

INITIAL COMPACTED DRY DENSITY: 125.8 pcf,
INITIAL COMPACTION MOISTURE: B8.7%.
SPECIMEN DIAMETER: 4.0 [INCHES,

INITIAL SPECIMEN HEIGHT: 1.5 INCHES,
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STRUCTURAL FILL BORROW

COMBINE BULK SAMPLE FROM BORINGS:
G-18 (DEPTH: 15 TO 24 FEET)
G-19 (DEPTH: 10 TO 20 FEET)

G-20 (DEPTH: 10 TO 20 FEET)
BROWN FINE TO COARSE SAND WITH SILT
AND FINE 7O MEDIUM GRAVEL
(SALT CREEK ALLUVIUM)
REMOLDED SPECIMEN WITH PARTICLES
COARSER THAN #4 S{EVE REMOVED.

INITIAL COMPACTED DRY DENSITY: 127.4 pcf.
INITIAL COMPACTION MOISTURE: 12.1%,
SPECIMEN DIAMETER: 4,0 INCHES.

INIT AL SPECIMgN HEIGHT: 1.5 INCHES.
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CLINTON POWER STATION"
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-338

CONSOLIDATION TEST (BORINGS G-18,

G-19 AND G-20)
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BORING P-32 @ ELEVATION 667.4 FEET

S~ LIGHT GRAY SANDY SILT WITH TRACE OF

s CLAY AND FINE GRAVEL
N (ILLINOIAN GLACTAL TiLL)
™~ FIELD MOISTURE CONTENT: 8.4%

N FIELD DRY DENSITY: 136 LBS./cCu. FT.
TEST DATA OBTAIMED- FROM 4'' DIAMETER

N

ORE SAMPLE.
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BORING P-32 3 ELEVATION 6LL, 2 FEET
LIGHT GRAY SANODY SILT WiTH TRACE OF

\ CLAY AND FINE GRAVEL

1 (ILLINOIAN GLACIAL TILL)

N - FIELD MOISTURE CONTENT: 6.7%
N FIELD DRY DENSITY: 138 LBS./CU.FT,
N TEST DATA OBTAINED FROM 4" DIAMETER

\\ CORE SAMPLE,

N
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1

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-339

CONSOLIDATION TEST (BORING P-32)
(SHEET 1 of 2)
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I~ * BORING P-32 ® ELEVATION 627.9 FEET .
.y LIGHT GRAY SANDY SILT WITH TRACE OFf CLAY
N~ ANC FINE GRAVEL (TLLINO{AN GLACIAL TiILL)
- FI1ELD MO ISTURE CONTENT: 6.9%
N FIELD DRY DENSITY: 140 LBS./CU.FT,

TEST DATA OBTAINED FROM 4" DIAMETER CORE
\ SAMPLE,

AN
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e N
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\ BORING P-32 @ ELEVATION 585.0 FEET
I~ LIGHT GRAY SANDY SILT WITH TRACE OF
N CLAY AND FINE GRAVEL (ILLINO1AN
I~ GLACIAL TitL
g FIELD MIISTURE CONTENT: B8.5%
™ FIELD DRY DENSITY: 136 LBS./CU,FT,
TEST DATA OBTAIMED FROM 4'' DIAMETER
CORE SAMPLE.
! |
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

=

CONSOLIDATION TEST (BORING P-32)
(SHEET 2 of 2)

FIGURE 2.5-339
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PRESSURE IN  LBS../ SQ. FT. o ° o o o °
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o1 \L— BORING P-33 @ ELEVATION 675.6 FEET
\ GRAY CLAYEY SILT WITH SOME SAND AND
GRAVE
\ {ILLINOTAN GLACIAL TILL)
FIELD MOISTURE CONTENT: 7.2%
\ FIELD DRY DENSITY: 139 LBS/CU.FT,
02 SAMPLE OBTAINED WITH DAMES AND MOORE
N TYPE U SAMPLER,
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CLINTON POWER STATION

© UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-340

CONSOLIDATION TEST (BORING P-33)
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PRESSURE IN  LBS. . SQ. FT. °
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~ BORING P-36 @ ELEVATION 639.2 FEET
T~ DARK GRAY FINE TO MEDIUM SANDY SILT
I~ WITH COARSE SAND AND SOME GRAVEL
e (fLLINOIAN GLACIAL TILL) .
I~ FIELD MOISTURE CONTENT: 6.5%
. FIELD DRY DENSITY: 140 LBS,/CU. FT.
NN TEST DATA OBTAINED FROM 4" DIAMETER
N\ CORE SAMPLE.
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BORING P-36 @ ELEVATION 613.7 FEET
™ DARK GRAY FiNE TO MEDIUM SANDY SILT
WITH COARSE SAND AND SOME GRAVEL
{TLLINO1AN GLACIAL TitLL)
< {FIELD MOISTURE CONTENT: 8.6% e
FLELD DRY DENSITY: 135 LBS,/CU, FT,
\ TEST DATA OBTAINED FROM 4" DIAMETER
\ CORE SAMPLE,
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

i

FIGURE 2.5-341

CONSOLIDATION TEST (BORING P-36)
(SHEET 1 of 3)
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BORING P-36 @ ELEVATION 599.2 FEET
- DARK GRAY FINE TO MEDIUM SANDY SILT
/ WITH COARSE SAND AND SOME GRAVEL
{ILLINO TAN GLACIAL TILL)

T~ FIELD MOISTURE CONTENT: 7.9%
FIELD DRY DENSITY; 138 LBS./CU. rT.J

INCHES_~"INCH

N TEST DATA OBTAINED FROM 4' DIAMETER
P [CORE SAMPLE,
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T T T T 1. 111
BORING P-36 @ ELEVATION 559.2 FEET
DARK GRAY FINE TO MEDIUM SANDY SILT

/ WITH COARSE SAND, SOME GRAVEL, AND
. TRACE OF CLAY -
(PRE- ILLINOJAN GLACIAL TILL)

INCHES ~INCH

~J FIELD MOISTURE CONTENE: 6.8%

N FIELD DRY DENSITY: 137 LBS./CU.FT,
N TEST DATA OBTAINED FROM 4" DIAMETER
N CORE SAMPLE

N

N

N
Y B .

CONSOLIDATION

I
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/

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT
FIGURE 2.5-341
CONSOLIDATION TEST (BORING P-36)
(SHEET 2 of 3)
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3¢5 § BgEE i

. 1 T T T 1111
i BORING P-36 @ ELEVATION 538.7 FEET
~—— DARK GRAY FINE TO MEDIUM SANDY SILT
WITH COARSE SAND, SOME FINE GRAVEL
i AND TRACE OF CLAY
(PRE- ILLINO IAN GLACIAL TILL)
< FIELD M ISTURE CONTENT: 16.3%
N FIELD DRY DENSITY: 116 LBS./CU.FT.
N TEST DATA OBTAINED FROM.4' DIAMETER
\\conz SAMPLE
— 1] \
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-341

CONSOLIDATION TEST (BORING P-36)
(SHEET 3 of 3)
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‘CONSOLIDATION

_ CONSOLIDATION

PRESSURE

IN

LBS. /SQ. FT.

o Q Q +] §
s sss 8 8 588 § &8 B8
¥ g 8 88 g R 8 €38 g § 8 § g
I e BORING P-38 @ ELEVATION 655.6 FEET
Be GRAY CLAYEY SILT WITH SOME FINE TO
COARSE SAND AND FINE GRAVEL
(SLLINOIAN GLACIAL TILL)
N FIELD MOISTURE CONTENT: 7.7%
o ~ F1ELD DRY DENSITY: 138 LBS/CU.FT,
\ . TEST DATA OBTAINED FROM 4% DIAMETER
N CORE SAMPLE
N
N
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N
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PRESSURE IN L8S. /SQ. FT. o ° o
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BORING P-38 @ ELEVATION 638.4 FEET T~
DARK GRAY CLAYEY SILT WITH SOME FINE
TO COARSE SAND AND FINE GRAVEL
045~ (1LLINOIAN GLACIAL TILL)
F1ELD MOISTURE CONTENT: 6.4%
FIELD DRY DENSITY: 139 LBS/CU,FT,
TEST DATA OBTAINED FROM 4" DIAMETER
CORE SAMPLE
05 | | I N

CLINTON POWER STATION

UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-342

CONSOLIDATION TEST (BORING P-38)
(SHEET 1 of 5)
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INCHES .~ INCH

N

CONSOLIDATION

o o o Q

8 8 8 838 g g 8§ g8 g

g 8 g 8 88 8 g 8§ ¢ 8 8
RERERI

\ BORING P-38 @ ELEVATION 634.9 FEET
GRAY CLAYEY SILT WITH SOME FINE TO
\ COARSE SAND AND FINE GRAVEL
nl (1LLINOIAN GLACIAL TILL)
N FI1ELD MOISTURE CONTENT: 6.9%
N FIELD ORY DENSITY: 139 LBS,/CU. FT,
N TEST DATA OBTAINED FROM 4" DIAMETER
N CORE SAMPLE
N
«l \
\\\ \
T~ e N
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\\\=\\ \\
7 S
PRESSURE IN LBS. /SQ. FL
o o o 2 9 Q
o o9 9 o b4 8 g 8 8 S 2 8 8 8 g
8 § § 838 g § 8 g8 8 § 8 88 8
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BORING P-38 @ ELEVATION 616.9 FEET
GRAY CLAYEY SILT WITH SOME FINE TO

\ COARSE SAND AND FINE GRAVEL

(ILLINOTAN GLACIAL TiLL)
FIELD MOISTURE CONTENT: 10.1%

FIELD DRY DENSITY: 132 LBS./CU,FT, []

N TEST DATA OBTAINED FROM 4" DIAMETER :

SN\ CORE SAMPLE
N

N

N

INCHES .~ INCH

N

CONSOLIDATION

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

n-* '

FIGURE 2.5-342

CONSOLIDATION TEST (BORING P-38)
(SHEET 2 of 5)
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CONSOLIDATION

IN  INCHES_~INCH
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g 8 §8 g g & 88 g § § %8 3
1] TT T | R I S L
T BORING P-38 @ ELEVATION 598.7 FEET
\ GRAY CLAYEY SILT WITH SOME FINE TO
™~ COARSE SAND AND FINE GRAVEL
Y (ILLINO1AN GLACIAL TiLL)
N FIELD MO ISTURE CONTENT:8.4%
‘\ FIELD DRY DENSITY: 138 LBS/CU.FT.
NJ | TEST DATA OBTAINED FROM 4" DIAMETER
NJ CORE SAMPLE
\\
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PRESSURE IN L8S. ./ SQ. FT.
o o 8 8 8 Q
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\ BORING P-38 @ ELEVATION 567.6 FEET
GREENISH BROWN SANDY SILT WITH SOME
™. _ GRAVEL i
T (LACUSTRINE DEPOSIT)
N FIELD MO ISTURE CONTENT: 10.6%
N FIELD DRY DENSITY: 129 LBS/CU,FT.
N | TEST DATA OBTAINED FROM 4" DIAMETER
N\ CORE SAMPLE
S
<
N
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~\\
\\\
M

CONSOLIDATION

\x\\\

r* CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-342

CONSOLIDATION TEST (BORING P-38)
(SHEET 3 of 5)
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BORING P-38 @ ELEVATION 569.9 FEET
MOTTLED GREEN AND GRAY SANDY SILT
WITH SOME GRAVEL
(LACUSTRINE DEPOSIT)
FIELD MOISTURE CONTENT: 11.7%

FIELD DRY DENSITY: 126 LBS,/CU,FT.
TEST DATA OBTAINED WITH DAMES AND
MOORE TYPE U SAMPLER

N

_~

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-342

CONSOLIDATION TEST (BORING P-38)
(SHEET 4 of 5)
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PRESSURE iN L8S. /SQ. FT. o o o3
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OQ « 13 o 5 8 @8 § o « 3 0 o
—] A BORING P-38 @ ELEVATION 531.5 FEET
D N MOTTLED BROWN AND GRAY CLAYEY SILT
[T (PRE-ILLINOIAN GLACIAL TILL)
\ FIELD MOISTURE CONTENT: 16.0%
FIELD DRY DENSITY: 116 LBS./CU. FT.
o TEST DATA OBTAINED FROM 4" DIAMETER
: CORE SAMPLE
\."‘_~ I~ o
aah
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.03

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-342

CONSOLIDATION TEST (BORING P-38)
(SHEET 5 of 5)
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—
BORING P-k1 @ ELEVATION 714.7 FEET
: GRAY CLAYEY SILT WITH SAND AND SOME
GRAVEL
\ (WISCONSINAN GLACIAL TILL)
005 FIELD MOISTURE CONTENT: 11.1%
N FIELD DRY DENSITY: 128 LBS/CU,FT.
TEST DATA OBTAINED FROM 4% DIAMETER
\ CORE SAMPLE
N
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-343

CONSOLIDATION TEST (BORING P-41)
(SHEET 1 of 2)
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™ BORING P-41 @ ELEVATION 679.7 FEET
1 GRAY CLAYEY SILT WITH SOME SAND AND
M GRAVEL -
\ (1LLINOIAN GLACIAL TILL)
FIELD MO ISTURE CONTENT: 7.5%
\ FIELD DRY DENSITY: 138 LBS/CU.FT.
TEST DATA OBTAINED FROM 4" DIAMETER
\ CORE SAMPLE
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-343

CONSOLIDATION TEST (BORING P-41)
(SHEET 2 of 2)
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REMOLDED WISCONSINAN GLACIAL THLL
COMBINED BULK SAMPLE FROM BORINGS

P-30. p-32, P-33, AND P-35 FROM
™~ DEPTHS 10 -20°

— 40000

BROWN T0 GRAY SILTY CLAY WITH SAND
~N AND TRACE OF FINE GRAVEL
INITIAL COMPACTED ORY DENSITY:
126 LBS. /CU. FT.

(34% OF ARSHO T- 180 DENSITY)
INITIAL COMPACTED MOISTURE CONTENT: L

10, 6%
SPECIMEN DIAMETER: 4.0 INCHES
INITIAL SPECIMEN HEIGHT: 1.5 INCHES:

INCHES ~INCH

N

CONSOLIDATION

INCHES .~ INCH

IN

CONSOLIDATION

03

.04

05

06

07

08

100

oz

03

04

.05

.06

200
400
500
1000
2000
3000
4000
6000
10000

20000
30000
40000
£0000
102400

1 T T T LI B B A |
REMOLDED WISCONS INAN GLACIAL TILL
COMBINED BULK SAMPLE FROM-BORINGS
P-30, P-33, AND P-35 FROM DEPTHS
251 -40¢
BROWN TO GRAY SILTY CLAY WITH SAND
AND TRACE QOF FINE GRAVEL
INITIAL COMPACTED DRY DENSITY:

126 LBS./CU, FT,

(96% OF AASHO T-180 DENSITY)

INIE%AL COMPACTED MO (STURE CONTENT:
10,

SPECIMEN DIAMETER: 4.0 INCHES
INITIAL SPECIMEN HEIGHT: 1.5 INCHES

N

N\

HIA

_CLINTON POWER STATION
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FIGURE 2.5-344

CONSOLIDATION TEST (COMBINED BULK SAMPLE)
((SHEET 1 of 3)




IN  INCHES ~INCH

CONSOL.IDATION

ot

.02

03

.05

06

07

.08

.09

100

200

300

400

500

1000

PRESSURE

2000

IN

3000

LBS. ./ SQ. FT.
Q

g 8

0

g 8

¢ 8

102400

V4

10000
20000
— 30000

vy T Tt 1 11
!REVDLDED WISCONSINAN GLACIAL TILL
COMBINED BULK SAMPLE FROM BORINGS
P-37. P-39, AND P-42 FROM
DEPTHS 10'-25!

BROWN TO GRAY SILTY CLAY WITH SAND

AND TRACE OF FINE GRAVEL
INITIAL COMPACTED DRY DENSITY:
121 LBS./CU.FT,

( 90% OF AASHO T-180 DENSITY)
INITIAL COMPACTED MO1ISTURE CONTENT:
12.1

\ INITIAL SPECTMEN HEIGHT: 1.5 INCHES

SPECIMEN DIAMETER: 4.0 INCHES u
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FIGURE 2.5-344

CONSOLIDATION TEST (COMBINED BULK SAMPLE)
(SHEET 2 of 3)




IN  INCHES,/INCH

CONSOLIDATION

Ot -

03

04

0s

08

or -

1000

PRESSURE IN  LBS. ./SQ FT

2000

§ ¢ 8

102400

g B i8d
[T

REMOLDED WISCONS INAN GLACIAL TILL
COMB INED BULK SAMPLE FROM BORINGS
P-34. P-37, P-39. AND P-L2 FROM
DEPTHS 25'-45!

AN

| BROWN T0 GRAY ‘SILTY CLAY WITH SAND
AND TRACE OF FINE GRAVEL

INITIAL COMPACTED DRY DENSITY:

126 LBS. /CU,FT,

(94 . OF AASHO T-180 DENSITY)
INITIAL COMPACTED MOISTURE CONTENT

| 1n.6% .
SPEC IMEN DJAMETER: 4.0 [NCHES . . .
INITIAL SPECIMEN HEIGHT: . 1.5 INCHES

=
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FIGURE 2.5-344

CONSOLIDATION TEST (COMBINED BULK SAMPLE )
(SHEET 3 of 3)




iN  INCHES .~ INCH

CONSOLIDATION

PRESSURE N

Les. /sa T g 8 3 g
o o 3 3 g
(=] 8 (=]
g & gsg & B EEE g E B gE &
0 et -
N\
\Ki\~\
ol \"\
02
N
\\
03f
04 \
05 \
06 — \
\ \
or
b N

BORING H-6 @ ELEVATION §79.3 FEET N

GREEN TO BROWN SILTY CLAY WITH FINE N

TO COARSE SAND AND GRAVEL

(PRE-ILL INDIAN GLACIAL TILL) \
o8 FIELD MOISTURE CONTENT: 10.3%

FIELD DRY DENSITY :129  LBS./CU.FT. \

TEST DATA OBTAINED FROM PITCHER

SAMPLE :
09)
10 “\
a
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FIGURE 2.5-345

CONSOLIDATION TEST (BORING H-6)




IN  INCHES~INCH

CONSOLIDATION

PRESSURE IN  LBS. /SQ. FT. ° o o
& 8 8§ 88 g & B 8B g
08 g § ¢8 8 kS $ g 8 g 28 ¢ 8
\\\
™ -
\\
N
™~
\\
o X
03 \
05 <
~HH \

BORING H-32 @ ELEVATION 616.1 FEET —_

BROWN SILT WITH SOME FINE TO COARSE I

s‘(;AND AND SOME g::s ;o C(;ARSE GRAVEL B

_ (ILLINOIAN GLACIAL TILL

O8I~ EYELD MOISTURE CONTENT: B8.4% oe—

FIELD DRY DENSITY: 134 LBS. /cu FT. e

TEST DATA OBTAINED FROM PITCHER L

SAMPLE
. I T I A A
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FIGURE 2.5-346

CONSOLIDATION TEST (BORING H-32)
(SHEET 1 of 2)




IN  INCHES_~INCH

CONSOLIDATION

PRESSURE  IN  LBS..”SO. FT. ° o
: s § & gsg & F Bif &
o2 g 8 § 2 =] 8 g g <] S & 283 =]
Tt .
\K\\\
D' N
\\
N
02 -
h
] \\
~
\\\ \
™ \
04 \
N\\ \
e
o5 BORING H-32 @ ELEVATION 546.1 FEET < \
GREENISH BROWN FINE SANDY SILT WITH »
SOME MEDIUN TO COARSE SAND, CLAY AND \
GRAVI
(PRE~ILLINOIAN GLACIAL TILL ™~~~ \
FIELD MOISTURE CONTENT: 10.4% . I~
o8 FIELD DRY DENSITY: 131 L8S,/CU.FT. R
TEST DATA OBTAINED FROM PITCHER ~
SAMPLE
S AR
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FIGURE 2.5-346

CONSOLIDATION TEST (BORING H-32)
(SHEET 2 of 2)
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PERCOLATION TEST (METHOD)




NOTES FOR FIGURE 2.5-347

Methods of Performing Percolation Tests

The quantity and the velocity of flow of water which will escape through an earth structure or percolate
through soil are dependent upon the permeability of the earth structure or soil. The permeability of soil
has often been calculated by empirical formulas but is best determined by laboratory tests, especially in
the case of compacted soils.

A one inch length of the core sample is sealed in the percolation apparatus, placed under a confining
load, or surcharge pressure, and subjected to the pressure of a known head of water. The percolation
rate is computed from the measurements of the volume of water which flows through the sample in a
series of time intervals. These rates are usually expressed as the velocity of flow in feet per year under a
hydraulic gradient of one and at a temperature of 20 degrees Centigrade. The rate so expressed may be
adjusted for any set of conditions involving the same soil by employing established physical laws.
Generally, the percolation rate varies over a wide range at the beginning of the test and gradually
approaches equilibrium as the test progresses.

During the performance of the test, continuous readings of the deflection of the sample are taken by
means of micrometer dial gauges. The amount of compression or expansion, expressed as a percentage
of the original length of the sample, is a valuable indication of the compression of the soil which will occur
under the action of load or the expansion of the soil as saturation takes place.

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

Figure 2.5-347
Sheet 2 of 2

PERCOLATION TEST (METHOD)
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~ PARTICLE SIZE ANALYSIS - TYPE B
MATERIAL - LIQUEFACTION SAMPLE
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LIQUEFACTION TESTS OF TYPE B MATERIAL
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PERCENT FINER BY WEIGHT

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

TI

MATERIAL - STATISTICAL AVERAGE GRADATION

FIGURE 2.5-351

PARTICLE SIZE ANALYSIS - TYPE B
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FIGURE 2.5-352

PLOT PLAN - PROPOSED BORROW AREA
FOR STRUCTURAL FILL
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REFER TO FIGURES 2.5-243 THROUGH
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PLOT PLAN - TYPE B STRUCTURAL FILL
" BORROW AREA




WATER OUTLETS

NOTCHES FOR
ENG AGING
FISHING TOOL,

NEOPRENE GASKET.

\

HE

TN,

9

D led L,

N
1/ /AU

by AL AR GANIAKINA? S SBERINN
s S S I IS

NOTE:

"HEAD EXTENSION" CAN
BE INTRODUCED BETWEEN N
“HEAD™ AND "$PLIT BARREL"

/

SPLIT BARREL
{TO FACILITATE REMOVAL
OF CORE SAMPLE)

L UL

‘

]
e CORE-RETAINING
DEVICE
RETAINER RING
RETAINER PLATES

(INTERCHANGEABLE WITH
OTHER TYPES)

CHECK VALVES

VALVE CAGE

SPACE TO RECEIVE
DISTURBED SOIL

CORE-RETAINER
RING!
{2-1/2"0.D. BY 1" LONG)

SOIL. SAMPLER TYPE U

FOR SOILS DIFFICULT TO RETAIN IN SAMPLER
U. S. PATENT HO. 2,318,062

ALTERNATE ATTACHMENTS

$PLIT BARREL.__._ |

s SN

RS i\ ) \

CORE-RE TAINING
DEVICE

AN

SPLIT °
FERRULE

<SS

THINWALLED

SAMPLING TUBE

INTERCHANGEABLE
LENGTHS)
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FIGURE 2.5-354

DAMES AND MOORE U-TYPE SAMPLER




SOiL

CLASSIFICATION

CHART

MAJOR DIVISIONS

UOODMARD-CLYDE CONSULTANTS.

DANES AND NOORE

SAIGENT & LISDY EMGINEERS

ot ey TYPICAL DESCRIPTION TYPICAL DESCRIPTION TYPICAL DESCAIPTION
Vell. 1 Well-graded ks, 1 b as size
GRAVEL. CLEAN GRAYELS -graded g grave -graded gravels, grevel -
o (Litele o mo sa0d mixtures, littie or no fines, sand mixtures, titele of mo fines. ATERIAL S122 . S
m;lu.v fines)
sos Gravally send, ,.,.ay Sravel, NILLINETERS Suve s1z8 MILLINETERS SIRVE s128
coanse poorly graded gravel. Poocly-graded gravels, grave Pootly-graded gravels, gravel -
CRAINED send mixtures, little or mo n-.. sasd miztures, Hittle or no flnes. SAND
sons v ora #200% o.62 Faok
*
o Sandy GRAVEL, with trace or o Silty gravels, gravel-sand- Silty gravels, gravel-send- eDIM 0.4t * a0k 2.00 F1o
bri et <l “"’(_":'i,'::’: s cr-on some siit, silty GRAVEL. stic mixtures. silt nixtures. coanse. 2.00 X 478 & 4%
tiom RETAINED of fines)
oa o, & sieve chaveL * . arame
o gravels, gravel-sand- Clayey gravels, grovei-sunds Fine 478 L 9.1 A
el-y Livures. clay aixtur. coanse 19,01 /4% 78,2 Eatd
sas0 CLEAN SAND Sand with trace silt. w Well-graded sacds, lﬁ'elly sands, Sell-graded sends, ;n’«lly sands, conLes re.2 3" 2%
AND (litxle or no little or no fine little or no fines.
So1LS floes) [_outoess 304.8° 2% Sia4 28%
Hore then 50% = Roocty-graded sands, gravelly sands, aded sands, gravelly sands, K U.s. STAMIARD SCLEAR SQUARE OPENINGS
of material is tittle or no fine: little o no fines.
LAMGER than Mo, i
200 sieve size
Mote than 0% SANDS WITH FINES M Sand with some silt, silty - Silty sands, sand-silt mixtures, Stity sends, sand-siit mixtures, AM CHART
of cosrse frace (appreciable amount 0 sand, sandy silc, N GR TION
tion PASSING of fimes)
Mo. & sieve *
sc Clayey saND, s Clayey sands, séndeclay mixtures. Clayey sands, saad-clay mixtures. ’W"’ L,‘,"
L 1luorgenic silte and vecy fine seads, reck 1;1...1: sllts snd ur{ fine sands, nlael
flour, allty at clayay fise sends ot clayey our, silty or clayey fine sands of clayey
u SILT, Clayey SILT. siits vith siight plesticiey, silte with alight plasticity. .
FINKE SILTS -
Liquid liatt 50
CRAINID AN
so1Ls CLAYS Lass »
a x-,m-lr Slers of Low to sectum plasticity, 1 . sedbum plast iy, o
CL Siley clay, iy e sendy jravel L cl s l-ly cllyl' ailty clay:
L Feen chayer
ehy- 1
40 7
o Ogenic silis and organic stity clays of Orgemic silts and organte silty clays of = ?
tov plasticity, low plesticity, E o
N 0
- Tnorcenle sllits, micaceow or diatomaceous norganic ailte, micaceous o diatomaceons @
sturs Liquid Hake Flae seod or stity noila, fion send or siity sofla. A
of material is 0
SUALLER than No. cLAtS
200 sieve size MHEOH
o CIAY (High plasticity) ™ motanic clays of Wik plasticiny, tar Thorgantc ~ leys. of high plasticity, fat /
Loys. ey,
L]
CL-ML Moo
L] Organic clays of medium to high plasticity, Ocgantc :l.yl of medium to high plesticity, - I
organic siits, organic silts,
. T Peat, humus swanp soils vith high Pest, humus, suanp solls with high PLASTICITY CHART
organic contents.

HIGHLY QRGANIC SOILS

organte conteats,

Topsoll

s presents oaly those materials

Woodward-Ci;
mtcr-‘ by froririv] study,

2. Dual symbols ate wsed to indicete borderline clessifica-
tlons,

en
used to describe the consl:

the boring logs, the following terms sve
of cohesive soils end

tency
the relative compactness of cohesionless soils,

CONSTSTENCY OF COMESIVE SOILS

RELATIVE DENSITY OF GRAMULAR SOILS

UNCONFINED CONPRESSIVE
. BLOVS/PT STDCTH (tef) coMsTSTENCY "o, OF BLOVS/TT RELATIVE DENSITY
<2 0.23 Vazy Sott 0.3 Very Loose
23 0.2320.49 soft -9 Loose
47 0.%0-0.99 Hedivn 10-29 Medium
814 1,00-1,99 sefe 30-49 Dease
13-% 2.00-4,00 Very seift %0-80 Yery Dease
>% >4.00 Hard >80 Extremely dense
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FIGURE 2.5-355

UNIFIED SOIL CLASSIFICATION SYSTEM




N1,276,000

NOTES:

2. REFER

El
ssssss

<%¢‘

LEGEND

\no-/—

T FIGURES 2.5-359 THROUGH 2.5-363 FOR
C REFRACTION SURVEYS NO. 1 THROUGH NO. S.

TO FIGURE 2.5-366 FOR UPHOLE VELOCITY TOPOGRAPHIC CONTOURS

SURVEY IN BORING P-14

BORING P-28
4 BORING LOCATION

FEET
100 O 00 200 300 400 500

CONTOUR INTRAVAL 3 1/3 FEET
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FIGURE 2.5-356

PLOT PLAN OF GEOPHYSICAL EXPLORATIONS ,
STATION SITE
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PLOT PLAN OF GEOPHYSICAL EXPLORATIONS
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TIME- DISTANCE PLOT - SEISMIC LINE |
Station pr00

5+00 : 10+00
SOUTHWEST NORTHEAST
220 l T T
|
\\ 4pPaRenT vELOUITIES ‘ ’ J/
10,500 FT/SEC .
.200
\+\<m,ooo Frisec | -*
\\ : SUBSURFACE SECTION-SEISMIC LINE |
180
™. .
" Station  pu00 5400 10400
o \& SOUTHWEST v & NORTHEAST
160 N & &
sS4 Q
\ ° * . @t Existing Ground Surface
* 750 = T 750
,40 \L!m FYISEC‘ / 2,000 FT/SEC —t
K3 +
S P . +. 7,500 FT/SEC 700 700
g /20 d - § e 750 1/
A -
4 + 3 7,500 FT/SEC 6. 3
g + ; Q 650 650 @
® /o0 : s ]
g 7,500 FUSEC | 2 <
N i 5 $
S . 600 3
v < 600 6
.080| \, S — § s H
\\ T l E 2
{ 7,500 F1/SEC =
. . — 50
060 * 7,500 FT/SEC N R * ! 550 s
A
+, £
’ \L 500 —500
.040 T ) 1 I 10,000 FT/SEC
5,900 FU/SEC '+ B +
>" 9000 FT3EC | wﬁoo Fr/sec!
5,700 FT/SEC i ‘ " 450 B 450
.020¢ { T
: " 7 T ! y
2,000 FT/SEC 2000 FUSEC ' \0
o 1,700 FT/SEC l — | \,S.DOFYISEC
o 100 200 300 400 500 600 700 800 S00 @ 1000
Distance in Feet
“yorES: CLINTON POWER STATION
1. TIME DISTANCE PLOTS SROW INFORMATION GOLLE.IZTED
KSEISHIG LINE, FOR GLARIFICATION, T PLOT STHBOLS UPDATED SAFETY ANALYSIS REPORT
HAVE BEEN USED TO INDICATE THE ORICIN OF THE ENERGY:
FROM THE LEFT (.) FROM THE RIGHT (+).
2. THE SUBSURFACE SECTIONS SHOWN PRESENT OUR EVALUATION: FIGURE 2.5-359
OF THE MOST PROBABLE SUBSURFACE CONDITIONS BASED UPON
OUR INTERPRETATION OF PRESENTLY AVAILABLE DATA, SOME!
VARIATIONS FROM THESE CONDITIONS MUST BE EXPECTED.
3. REFER TO FIGURE 2.5-356 FOR LOCATION OF SEISMIC TEST, SEISMIC REFRACTION SURVEY LINE ]
‘. MME . L STATION SITE




TIME-DISTANCE PLOT —SEISMIC LINE 2

10,000_FT/SEC

|

Pl

e

+ \7? FT/SEC

T e
- <

+

Elevation in Feel

+%5:wssc

Station  0+00
SOUTHWEST
220
\+ .
.200 e
~
180
160
440 +
>
o 20—
<
H
[y
s oo
v
£
I
7000 FT/SEC
\<*
060
.040
6,080 FT/SEC
020 R
I
1,650 FT/SEC
) |

3,100 FT/

1
c
%oo F1/sEC

o 100 200

NOTES:

L. TIME DISTANCE PLOTS SHOW INFORMATION COLLECTED
FROM SHOT POINTS MADE AT SEVERAL LOCATIONS ALONG
A SEISHIC LINE, FOR CLARIFICATION, TWO PLOT SYNBOLS
HAVE BEEN USED TO INDICATE THE ORIGIN OF THE ENERGY:
FROM THE LEFT (.) FROM THE RIGHT ().

2. THE SUBSURFACE SECTIONS SHOWN PRESENT OUR EVALUATION
OF THE MOST PROBABLE SUBSURFACE CONDITIONS BASED UPON
OUR INTERPRETATION OF PRESENTLY AVAILABLE DATA, SOMF
VARTATIONS FROM THESE CONDITIONS MUST BE EXPECTED.

3. REFER TO FIGURE 2.5-356 FOR LOCATION OF SEISMIC TEST
LINE NO. 2.
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FIGURE 2.5-360

SEISMIC REFRACTION SURVEY LINE 2
STATION SITE
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NOTES:

300

1. TIME DISTANCE PLOTS SHOW INFORMATION COLLECTED

FROM SHOT POINTS MADE AT SEVERAL LOCATIONS ALONG

A SEISMIC LINE, FOR CLARIFICATION, TWO PLOT SYMBOLS
HAVE BEEN USED TO INDICATE THE ORIGIN OF THE ENERGY:

FROM THE LEFT (.) FROM THE RIGHT (+).

2. THE SUBSURFACE SECTIONS SHOWN PRESENT OUR EVALUATION
OF THE HOST PROBABLE SUBSURFACE CONDITIONS BASED UPON
OUR_INTERPRETATION OF PRESENTLY AVAILABLE DATA, SOME
VARTATIONS FROM THESE CONDITIONS MUST BE EXPECTED.

3. REFER TO FIGURE 2.5-356 FOR LOCATION OF SEISMIC TEST

LINE NO. 3.

400 500
Distance in feet

600

7oo 800 900

1000

SUBSURFACE SECTION-SEISMIC LINE 3

Station 0400 5000 10400
SOUTHEAST . NORTHWEST
=3
Ea INTERSECTION SEISMIC & 5’: INTERSECTION
si LINES 28 4 ;{ ;i SEISMIC LINE |
? b Existing Ground Surfoce Q
50 > 750
2,000 FI/SEC
5,700 F1/SEC
700 700
650 650
E 7,500 FI/SEC -
< 400 600 &
600 o
S 8
< =3
3 3
N4 550 2
s 3
3 by
= s
b ™
500 500
45D, %750 FI/EC &5
450 you
400 400

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT
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‘ SEISMIC REFRACTION SURVEY LINE 3
STATION SITE:
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Distance in Feet
(ROTES:

1. TIME DISTANCE PLOTS SHOW INFORMATION
FROM SHOT POINTS MADE AT SEVERAL LOCATIONS ALONG
A SEISMIC LINE, FOR CLARIFICATION, TWO PLOT SYMBOLS
HAVE BEEN USED TO INDICATE THE ORIGIN OF THE ENERGY:
FROM THE LEFT (.) FROM THE RIGHT (+)

2. THE SUBSURFACE SECTIONS SHOMN PRESENT OUR EVALUATION
OF THE MOST PROBABLE SUBSURFACE CONDITIONS BASED UPON
OUR INTERPRETATLON OF PRESENTLY AVAITABLE DATA, SOME
VARTATIONS FROM THESE CONDITIONS MUST BE EXPECTED.

3. REFER TO FIGURE 2.5-356 FOR LOCATION OF SEISMIC TEST
LINE HO. 4.
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SEISMIC REFRACTION SURVEY LINE 4 -
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Nores:
I. TIME DISTANCE PLOTS SHOW LNFORMATION COLLECTED

! FROM SHOT POINTS MADE AT SEVERAL LOCATIONS ALONG -

A SEISMIC LINE, FOR CLARIFICATION, TWO PLOT SYMBOLS
HAVE BEEN USED TO INDICATE THE ORIGIN OF THE ENERGY:
FROM THE LEFT (.} FROM THE RIGHT (+). .
THE SUBSURFACE SECTIONS SHOWN PRESENT OUR EVALUATION
OF THE HOST PROBAELE SUBSURFACE CONDITIONS BASED UPON
OUR INTERPRETATION OF PRESENTLY AVALLABLE DATA, SOME
VARIATIONS FROM THESE CONDITIONS MUST BE EXPECTED.

REFER TO FIGURE 2.5-356 FOR LOCATION OF SEISMIC TEST
LINE §O. 5.
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SEISMIC REFRACTION SURVEY LINE 5 -
STATION SITE
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NOTES:

1. TIME DISTANCE PLOTS SHOW INFORMATION COLLECTED
FROM SHOT POLNTS MADE AT SEVERAL LOCATIONS ALONG
A SEISMIC LINE, FOR CLARIFICATION, TWO PLOT SYMBOLS
HAVE BEEN USED TO INDICATE THE ORIGIN OF THE ENERGY:
FROM THE LEFT (.) FROM THE RIGHT (+).

2. THE SUBSURFACE SECTIONS SHOWN PRESENT OUR EVALUATION
OF THE MOST PROBABLE SUBSURFACE CONDITIONS BASED UPON
OQUR INTERPRETATION OF PRESENTLY AVALLABLE DATA, SOME
VARIATIONS FROM THESE CONDITIONS MUST BE EXPECTED.

3. REFER TO FIGURE 2.3-357 FOR LOCATION OF SEISMIC TEST

LINE NO. 6.
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FIGURE 2.5-364

DAM SITE

.SEISMIC REFRACTION SURVEY LINE 6 -
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NOTES:

1.

TIME DISTANCE PLOTS SHOW INFORMATION COLLECTED

FROM SHOT POINTS MADE AT SEVERAL LOCATIONS ALONG

A SEISMIC LINE, FOR CLARIFICATION, TWO PLOT SYMBOLS
HAVE 3ZEN USED TO INDICATE THE ORIGIN OF THE ENERGY:
FROM THE LEFT (.) FROM THE RIGHT (+).

THE SUBSURFACE SECTIONS SHOWN PRESENT OQUR EVALLATION
OF THE MOST PROBABLE SUBSURFACE CONDITIONS BASED UPOM
OQUR [NTERPRETATION OF PRESENTLY AVAILABLE DATA, SOME
VARIATIONS FROM THESE CONDITIONS MUST BE EXPECTED.

REFER TO FIGURE 2.5-3538 FOR LOCATION OF SEISMIC TEST
LINE NO. 7.
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FIGURE 2

OF SALT

.5-365
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SEISMIC REFRACTION SURVEY LINE 7 -
SECTION E-E' ALONG NORTH FORK
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FIGURE 2.5-366

vore: UPHOLE (COMPRESSIONAL) VELOCITY SURVEY -
;;;? TO FIGURE 1.3-356 FOR LOCATION OF BORING P-14. BORING P-]4, STATION SITE
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FIGURE 2.5-367
wores : UPHOLE (COMPRESSIONAL) VELOCITY SURVEY -

REFER TO FICURE 2.5-357 FOR LOGATION OF BORING D-Ll. BORING D-1 ]A, DAM SITE
. . |
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FIGURE 2.5-368
worE: | ) ]UPHOLE (COMPRESSIONAL) VELOCITY SURVEY -

REFER TO FLGURE 2.5~358 FOR LOCATION OF BORING D-31. BORING D_3'| SECTION E__E ' ALONG NORTH
FORK OF SALT CREEK




NOTE:
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REFER TO LEGEND ON FIGURES 2.5-275 AND 2.5-276 FOR
DETAILED DESCRIPTION OF OVERBURDEN UNITS.
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FIGURE 2.5-369

TYPICAL GEOLOGIC PROFILE SHOWING
GEOPHYSICAL PROPERTIES - STATION SITE




NOTE:
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* VALUES ARE ESTIMATED

REFER TO BORING D-11 AND LEGEND ON FIGURE 2.3-177
FOR DETAILED DESCRIPTION OF OVERBURDEN UNITS.
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FIGURE 2.5-370

TYPICAL GEOLOGIC PROFILE SHOWING
GEOPHYSICAL PROPERTIES - DAM SITE
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FIGURE 2.5-371

NOTE:

T VALUES ARE ESTINATED TYPICAL GEOLOGIC PROFILE SHOWING
s : GEOPHYSICAL PROPERTIES - SECTION E-E'

REFER TO LEGEND ON FIGURE 2.95-278 FOR

DETAILED DESCRIPTION OF OVERBURDEN UNITS. ‘ ALONG NORTH FORK OF SALT CREEK
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NOTES:

1.

REFER TO FIGURES 2.5-271 AND 2.5-374 FOR LOCATIOK
OF SUBSURFACE SECTIONS.

REFER TO F1GURES 2.5-26, 2.5-27, 2.5-29, 2.5-30,
2.5-34, 2.5-37, 2.5-45 THROUGH 2.5-49. 2.5-51
AND 2.5-55 FOR 1.0G OF BORINGS.

FOR DETAILED WATER LEVEL DATA REFER TO FIGURE
2.4-36.

STRATIGRAPHIC NOMENCLATURE OF THE QUATERNARY
DEPOSITS USED IN THE FSAR TEXT DIFFERS FROM
THAT USED ON THIS FIGURE AND ON THE BORING
LOGS, AND TS CROSS REFERENCED ON FIGURE 2.5-274.

STRUCTURAL BACKFILL FOR THE MAIN PLANT CONSISTS OF
TYPE B GRANULAR MATERTAL EXCEPT ON THE NORTH AND
WEST SIDES OF UNIT 1. IN THESE AREAS, AND

ABOVE APPROXIMATE ELEVATION 720 FEET, TYPES

A & C COHESIVE MATERTAL WAS USED AS STRUCTURAL
BACKFILL.

HORIZONTAL SCALE

CLINTON POWER STATION
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FIGURE 2.5-372

GEOLOGIC SECTIONS H-H' AND I-I' -
STATION SITE
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FIGURE 2.5-373

BORING LOCATION PLAN
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FIGURE 2.5-374
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AREAS WHERE FLY ASH MIXTURE IS USED
AS FILL AND BACKFILL IN THE MAIN
PLANT AND SCREEN HOUSE AREAS




NUMBER OF OCCURENCES

NUMBER OF OCCURENCES

90

92 924 96 98 100 102 104 106
MINIMUM DRY UNIT WEIGHT
AVERAGE MINIMUM DRY UNIT
WEIGHT = 98.9 PCF

NOTES
| Relative denéity test-data

based on ASTM D2049.

2.Number of occurences
based on average of two

pounds per cubic foot range.

127 129 131 133 135 137

MAXIMUM DRY UNIT WEIGHT
AVERAGE MAXIMUM DRY UNIT
WEIGHT = 133.1 PCF
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POWER BLOCK RELATIVE DENSITY
TEST SUMMARY
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EXCAVATION PLAN FOR CIRCULATING
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Y-COORDINATE., FEET

SOIL DATA
DESCRIPTION eI ¢ ;

H# DENSITY e &

| |COMPACTED WISCONSINAN TILL 130 1300 0*

2 |SALT CREEK ALLUVIUM 120 400 0

3 [SAND DRAINAGE BLANKET 125 o | 30

4 |SALT CREEK ALLUVIUM (SAND) | 125 0 33

5 140 w00 | o

6 0 0 0

7 0 0 0

* THESE VALUES ARE TOTAL STRENGTH PARAMETERS
900.0|_

1.68 1,66

850.0|_
800.0
750.0[_
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Y-COORDINATE, FEET
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-
»n
e
o

700.0

680.0] _

660.0| _

) SOIL DATA
4 DESCRIPTION ENITY | C &
: {PCF) (PSF)
| |COMPACTED WISCONSINAN TILL 130 200 | 33
2 ISALT CREEK ALLUVIUM 120 400 0
3 |SAND DRAINAGE BLANKET 125 0 30
4 |SALT CREEK ALLUVIUM (SAND) 125 0 33
5 |ILLINOIAN TILL 140 4000 0
6 |DUMMY LAYER 0 ()} 0
[7_|WATER 62.4 0 0

630.0

CLINTON POWER STATION

UPDATED SAFETY ANALYSIS REPORT

610.0]

SOIL 5 | 1 A

FIGURE 2.5-394
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" SOIL DATA
DESCRIPTI 7 ~
+H o%x)n 4& L | @
1 [COMPACTED WISCONSINAN TILL 130 200 33
2 |SALT CREEK ALLUVIUM 120 400 0
3 |SAND DRAINAGE BLANKET 125 0 30
4 |SALT CREEK ALLUVIUM (SAND) 125 0 3
5 | ILLINOIAN TILL 140 4000 ()}
6 |DUMMY LAYER 0 0 0
T |WATER 62.4 0 0

900.0

850.00

1.51 1,51

00.0| _

750.0]

Y-COORDINATE, FEET

§ 720.0
PIEZOMETRIC SURFACE ~

700.0[
SOIL 6 _ ELEVATION 690.0°
680.0]_ =

SOIL 7

660.0]

630.0

610.Q

SOIL 2

SOIL 4 N\ e ~—__ SOIL 4
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FIGURE 2.5-395

STABILITY ANALYSIS - NORMAL POOL WITH
0.1g EARTHQUAKE LOADING CONDITION -
MAIN DAM




Y-COORDINATE, FEET
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SOIL DATA
# DESCRIPTION T DENSITY C’ &
F) (PSF)
| |COMPACTED WISCONSINAN TILL 130 200 33
2 |SALT CREEK ALLUVIUM 120 400 0
3 |SAND DRAINAGE BLANKET 125 0 30
4 |SALT CREEK ALLUVIUM (SAND) 125 0 33
5 |ILLINGIAN TILL 140 4000 0
6 |WATER 62.4 0 0
7 _IWATER 62.4 0 0

PIEZOMETRIC SURFACE\

700.0

680.0]

660.0

630.0,
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FIGURE 2.5-396

STABILITY ANALYSIS - MAXIMUM POOL
CONDITION - MAIN DAM
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Y-COORDINATE, FEET

SOIL DATA
DESCRIPTION DENSITY c’ Pz
{PCF) (PSF)

| |COMPACTED WISCONSINAN TILL 130 200 33
2 [SALT CREEK ALLUVIUM 120 400 0
3 |SAND DRAINAGE BLANKET 125 0 30
4 |SALT CREEK ALLUVIUM (SAND) 125 0 33
S |ILLINOIAN TILL 140 4000 0
6 |DumMY LAYER 0 0 0
7_|DUMMY LAYER 0 0 0

| SOIL 6

ELEVATION 655.0’

PIEZOMETRIC SURFACE

| soIL 2%

SOIL 2:

SOIL 4

0.0

X-COORDINATE,

500.0
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FIGURE 2.5-397

‘STABILITY ANALYSIS - RAPID DRAWDOWN
CONDITION - MAIN DAM




Y COORDINATE, FEET

1050 -
990

#1 . DESCRIPTION SO _DATA ;

Jeper)| Srpsey)| @ )

1| LoESS 1200 o0 |20 !

2 | WISCONSIN TILL | 137.0 | 600 | 30 \
930 3 | INTERGLACIAL 13.0 | 600 | 30 |

4| SAND 125.0 o | 38

5| ILLINOIAN TILL | 1500 | o | 47
870 -

@ F.S: 1.24 (PSEUDO)
@ F.S: 2.60 (STATIC)
810 -
PIEZOMETRIC
7501 SURFACE
SOL T N\
5
e |
630 -
- SOiL 5 :
CLINTON POWER STATION
UPDATED, SAFETY ANALYSIS REPORT
FIGURE 2.5-398
570 . , . ; . N
STABILITY ANALYSIS - END OF CONSTRUCTION
° 0 X coosgu(r?mrs FEET 360 480 CONDITION - SECTION X-X,
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Y COORDINATE, FEET

1050 ~

990 A

930

870 -

810 +

750 ~

PIEZOMETRIC
SURFACE

690

#| . DESCRIPTION Sor. _bara .

Jeper) | Ctese)| @
1| LOESS 1200 0o | 20
2 | WISCONSIN TILL | 137.0 | 600 | 30
3 | INTERGLACIAL 131.0 | 600 | 30
4| SAND 125.0 o | 38
5 | ILLINOIAN TILL | 150.0 o | a7

@ F.S: 1.07 (PSEUDO)

@ F.S: 2.33 (STATIC)

630 -

570

SOIL 5

T
120

T
240
X COORDINATE, FEET

T
360

T
480
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FIGURE 2.5-399

STABILITY ANALYSIS - FULL COOLING
LAKE CONDITION - SECTION X-X,
ULTIMATE HEAT SINK




SOIL DATA
H# DESCRIPTION DENST ? .
v | & | 4 2.3 2.46

COMPACTED WISCONSINAN TILL(FILL)] 135 400 29

1

2 |SAND AND GRAVEL 120 0 38
3 [WISCONSINAN TILL 139 600 30
4 |WATER ) 62.4 0
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——
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-
e
——
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————

900.0
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)/
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100.0 200.0 300.0
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4w .
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CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

F¥GURE 2.5-400

STABILITY ANALYSIS - FULL COOLING
LAKE CONDITION - SECTION H-H',
ULTIMATE HEAT SINK




_1900.0
- SOIL DATA
H DESCRIPTION DENSITY c’ &
(eeF) | (psF)
| |COMPACTED WISCONSINAN TILL(FILL) .35 400 | 29
2 |SAND AND GRAVEL 120 0 38
3 |WISCONSINAN TILL 139 800 | 30
4 |WATER 62.4 0 0 .
1.024 1.04 §50.0
800.0
-
w
w
w
w
_lts0.0 'i
L d
PIEZOMETRIC SURFACE §
_____ _l120.0 3
_________ >
____________ 700.0
NORMAL PGOL EL.690.0* 2 = €90.0
SOIL 4 2 /\ ~ SoIL 2
B/UHS EL.668.5* /l/
~\\\\-\“~\\\\\~§‘-_~—-——_; SOIL 3
I L | L less.o :
100.0 200.0 300.0 400.0 CLINTON POWER STATION

X-COORDINATE, FEET
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FIGURE 2.5-401

STABILITY ANALYSIS - FULL COOLING LAKE
WITH 0.25g EARTHQUAKE LOADING CONDITION
SECTION H-H, ULTIMATE HEAT SINK




Y CQORDINATE, FEET

@ F.S: 1.96 (STATIC)

780
750 -
PIEZOMETRIC SURFACE |
soiL |
PIEZOMETRIC SURFACE 2
204 5
TosolL 2 TSsmmo
690
660
soiL 5
630 -
600
570 T T T T T
60 120 180 240 300 360
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FIGURE 2.5-402

STABILITY ANALYSIS - EMPTY COOLING
LAKE CONDITION SECTION X-X,
ULTIMATE HEAT SINK




2.34 2.17 % SOIL DATA
# DESCRIPTION m[ & | &
(PcF) | (PSF)
1 |COMPACTED WISCONSINAN TILL(FILL Y 135 400 |29
2 [SAND AND GRAVEL 120 0 3
2.20 3 |WISCONSINAN TILL 139 600 | 30
4 |WATER 62.4 0 0
5_|DUMMY LAYER 0 0 0

900.0
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800.0

750.0
PIEZOMETRIC SURFACE
_______ _l120.0
___________ 100.0
NORMAL POOL EL.690.0° o, SOIL 3 690.0
soiLs T SOIL 2
LEVEL EL.615.0' ), | =
SOIL 4 =
SOIL 3
| | | | le55.0

100.0 200.0 300.0

X-COORDINATE» FEET

Y-COORDINATE, FEET

CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-403

STABILITY ANALYSIS - EMPTY COOLING
LAKE CONDITION SECTION H-H,
ULTIMATE HEAT SINK




SHEAR STRESS, PSF

BLOW DRY DENSITY]
KEY BORING ELEVATION| SOIL TYPE COUNTS/FT. IN PCE
- 8 SP 85 130.3
TRIAXIAL  COMPRESSION  TESTS |_| H-20 721
2 H-38 712.9 ML 20 1235
CONSOLIDATED UNDRAINED WITH PORE PRESSURE :
MEASUREMENTS 3 D-48 7093 CcL 9 123.0
4 H-23 707.3 ML 14 121.4
5 D-48 704.3 cL 21 123.8
6 D-48 689.3 cL 17 108.8
15000
/
4>=39° $=30°
0,000 ) A C=0, ¢=3g:
7 \ B:C=600PSF =30
5000 :::;E§S\\\\\\\
3 CLINTON POWER STATION
UPDATED SAFETY ANALYSIS REPORT
0
0

5000 "~ 10000 » 15000 20,000 25000

EFFECTIVE NORMAL STRESS, PSF

FIGURE 2.5-404

MOHR CIRCLES - WISCONSINAN
GLACIAL TILL
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SHEAR STRESS, PSF

TeoT | BORING NO.| ELEVATION | soiL TYPE co&rli:yn. DRY oy
TRIAXIAL COMPRESSION TESTS 7 H-23 6923 ML 5 103
CONSOLIDATED-UNDRAINED WITH PORE PRESSURE MEASUREMENTS 8 H-38 687.9 ML 8 _
C=0, $=3°
$=3r°
A \
(3)
5000 10000 15000 20000 25000 30000

EFFECTIVE NORMAL STRESS, PSF

CLINTON POWER STATION
' UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-405

MOHR CIRCLES - INTERGLACIAL TILL




TRIAXIAL

COMPRESSION TESTS
CONSOLIDATED —UNDRAINED WITH PORE PRESSURE

MEASUREMENTS

30,000
/“”_— A: C=0, ¢=47°
v o B: C=1400 PSF, ¢=42°
C: C=4,600 PSF, ¢=28°
/ g |
20,000 v
h- —_’_\
(/1]
o
e
. /_\
Ll
o
F
(]
« 10000 /
<
w
T
m
% 10000 20,000 - 30000 40,000 50,000 60,000 70000
EFFECTIVE NORMAL STRESS, PSF
KEY | BORING ELEVATION [SOIL TYPE co'ul:x /FT ""IL":'::"Y
g | H-38 673.4 ML 154 /11" 123.5
10 | P~-38 648.5 ML 100/6" 38
It [ H-3 645.1 ML 60 | 139 CLINTON POWER STATION
12 H-25 633.7 ML IOO/ " 146 UPDATED SAFETY ANALYSIS REPORT
13 | D-8 631.7 ML 94 135.2 FIGURE 2.5-406
14 | D-8 5917 ML 83 132 MOHR CIRCLES - ILLINOIAN GLACIAL TILL
5] H-6 504.3 ML 31 109




SHEAR STRESS, PSF

BLOW DRY DENSITY
TRIAXIAL COMPRESSION TEST KEY BORING ELEVATION | SOIL TYPE COUNTS/FT. IN PCF
CONSOLIDATED~UNDRAINED WITH PORE PRESSURE MEASUREMENTS 6 P-38 5729 ML 48 1259
15000
-]
10000 el C=0, ¢=34°
5000 //
[¢] .
0 5000 10000 15000 20000 25000 . 30000 m

CLINTON POWER STATION
EFFECTIVE NORMAL STRESS, PSF UPDATED SAFETY ANALYSIS REPORT

FIGURE 2.5-407

MOHR CIRCLE - LACUSTRINE DEPOSITS




SHEAR STRESS, PSF
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7 | H-2s 6747 ML 3 -
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Ao /@
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B: C=0, ¢=29°
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FIGURE 2.5-408

MOHR CIRCLES - SALT CREEK ALLUVIUM
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FIGURE 2.5-409

~ ARTIFICIAL ACCELEROGRAM FOR
HORIZONTAL GROUND MOTION
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FIGURE 2.5-410

ARTIFICIAL ACCELEROGRAM FOR
VERTICAL GROUND MOTION




DYNAMIC SHEAR STRESS (kips/ftz)
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FIGURE 2.5-411

DYNAMIC SHEAR STRESS VS. NUMBER OF
CYCLES TO CAUSE 5% STRAIN - KC = 1.0
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FIGURE 2.5-412

DYNAMIC SHEAR STRESS VS. NUMBER OF
CYCLES TO CAUSE 5% STRAIN - KC = 1.5
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FIGURE 2.5-413

DYNAMIC SHEAR STRESS TO MINOR PRINCIPAL
STRESS RATIO VS. NUMBER OF CYCLES TO
CAUSE 5% STRAIN
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FIGURE 2.5-414

SUBMERGED DIKE - CROSS SECTION ANALYZED
FOR SEISMIC STABILITY
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FIGURE 2.5-415

NATURAL SLOPE - CROSS SECTION ANALYZED
FOR SEISMIC STABILITY
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SHEAR LAYER MODEL FOR THE SUBMERGED
DIKE FOUNDATION
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SHEAR LAYER MODEL FOR NATURAL
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the embankment materials is based on a
composite of grain size analyses performed.

FIGURE 2.5-421

GRADATION OF EMBANKMENT MATERIALS
MAIN DAM
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