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Harding Lawson Associates

drain and consolidate. After consolidation, the drain valve was left open and

the axial load applied at a constant rate of approximately 0.1 percent per

minute, depending upon soil type. The test was conducted at this slow rate to

prevent the development of pore pressure. Failure was defined as the point of

maximum deviator stress. Results of the tests are summarized on Plate 0-75.

The effective strengths are plotted on a modified Mohr diameter as shown on

Plate IV-16 with-the data from TXeu tests. Results of the TXCU and TXCO tests

are in agreement and consistently yielded a friction angle of approximately

400 with no cohesion intercept. Stress ...strain curves of individual tests

are presented on Plates 0-111 through 0-115. _

2. Direct Shear Tests

Direct shear (OS) tests were performed to measure the consol1dated-

) drained shear strengths of fine-grained granular soils. For these tests, a

2.43-inch diameter by D.S-inch-high cylindrical soil specimen was first placed

in split rigid rings. Next, the specimen was_saturated and consolidated under

a vertical (normal) stress. By using .the time rates of consolidation, the

test rate was determined and the shear force was slowly applied so that pore

pressures did not develop.

Results of the tests are summarized on Plate 0-116. Individual test

results are shown on Plates 0-117 through 0-119. The soil is strongly dila

tant at low normal stress which yielded high friction angles as shown on Plate

0-114. These high friction angles are not unusual for an angUlar, medium

dense to dense sand or silt tested at very low normal pressures. The friction

angle decreases rapidly with increasing normal pressure. At the stress range

of interest in this project, the friction angle is approximately 400 as

measured from the TXCU and TXCO tests.

0-149
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CONSOLIDATION PRESS,,6~ 4000 pst SATURATION So 99% Sf 100 %
STRAIN RATE -- G/o/min DRY DENSITY Id 89pcf ld 96 pet

LL -- IPL -- !Pl -- IGs 2.69

CLASSIFICATION SANDY SILT (ML) SOURCE Boring{"l2 at 11 .3' ! "



Moisture Dry Nonnal Maximum
Depth Test Content OensHy Stress Shear ~d*

Boring ( Ft) Number· USCS (%) (pef) (pef) ( psf) degrees

4 1.8 A SP 23.3 101 1000 880 39
B SP 22.0 102 4000 3320 39

21 ' 0.5 A SP-SM . 20.3 102 750 1040 54
B SP-SM 22.2 102 1500 1680 48

21 2.0 A SP-SM 20.7 104 750 1260 58
B SP-SM 20.9 106 1500 1730 49

8

.

/
A =400

• /
/

• ~
a~

0
1/
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He;,,, (;~l 1.00 1.00
Test No. A 8 C

"0 ~M~o:;,:;':.;I:;.u,:.:e:,.c:::o::n:;.:..::n::I -¥2,,3c:..::3~'lI~0-l'2'e2:-,'~0~·.!:Y.~ 'lI~o~
- Void Ratio 0.674 0.649c

Saturation 93 % 91 % %

oo 0.1 0.2
HORIZONTAL DEFORMATfON(ln.)

. B.

.01

Test T,pe· Con$Olida'ad Orainld ConfroJled Detl ectj on
G. 2.70

,
)

Dry alnsif, (pet) 101 102

-.01
Normal Slrus (pst)

Maximum Sheor (Plf)

TIme to Foilur. (min.)

%

%

50 49

<I d

880 3320
1000 4000
lM% Q4 %

24.6 % 24.6 %
0.599 0.612

0.606 0.631Void Rotio

TIm. (or 100 0/0
Consolidation (minJ

Void Ratio (Iff.,
Consolidation

TIm. fOr ~O%
Consolidation (min.)

Moisture Conlent

Saluration

0.2

w
u

A 0-
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0
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HORIZONTAL DEFORMATION fin.1 Sample Sourc. Boring 4 at 1.8'

g', 40· I
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NORMAL STRESS (PI' x 1000)

4

-0.3o 0.1 0.2
HORIZONTAL OEFORNATION fin.)

oo 0.1 0.2
HORIZONTAL OEFORMATroN(ln.)

.03 .

T"t No. ABC

HoiOht lin.) 1.00 1.00

Contro lied Petl ectj 00
Gs 2 70

<: 1 <1

102 102

0.555 0.623

22.1% 24.4 % %
0.587 0.654

94% 92 % %
750 1500

1040 1680
32 39

Ory Oenli'y (pet)

Sample Source Boring 21 at 0.5 1

Normat Sirus {PIn

D I-=M::o:.:I'::"u;:r::o.:.C:.:o:::n.::'.:.:n::I +-¥~~~~';'-"'jI-_-'1
c Void Rario

Maximum Shear (psi)

Time to foilur. (min_)

Saturation

Tim. for 50%
';i Consolidation (min.)
~
• TIr... for 100%

~ t-c_on_'_O_lid_O_'_io_n,..!_m_ln_'__-t__--t +__-t
«Ii Void Ratio oft.r

Consoli do t ion

-:-_2~M::O"is;-;,;::ur,;.:-:c:.:o;;;n:.:to;;;n;;;t_-_+,2~0::-·if3oi%"f2'i2;-:.~2T;;o/."o't----'%"'i
Void Ratio 0.587 0.656

c ~:':':::':':"-_--+~T.m"':":';:;;"+----;;';
Saturation 94 % 91 % %

Test Type; Consofidated Draintd

. A & B

-0.2

.~

.02

~.Ol
z..
'"u 0
'"'"'"z
~.Ol

"'....

I ~c,' .'., See Figure I
Clossificotion SAND (SP-SM)
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NORMAL STRESS (pit. 1000)

o
0.1 0.2

HORIZONTAL OEFORMATfON(in.)

-.03
o 0.1 0.2
HORIZONTAL DEFORMATION (in.)

~-

•

Controlled Deflectjon
Go 2 72

Test Type:Consolidat,d Drain.d .
ru, No. A B C

Heiaht (in..) 1.00 1.00

~
Moisture Content 20.7. % 20.9 % %
Void Ratio 0.620 0.627=- Saturation 90 % 90 % %
Dry D.ntily (pet) 104 106
TIm. for '0%

<1 <1- Consolidation (min.)••t-
Time for 100 %• --- ---- Consolidation (min.)0-•

'" Void Ratio after
Consolidation 0.586 0.589
Moistur' Contenl 22.7 % 23.1 % %

-0
0.617= Void Ratio . 0.610.-...

92 % 92% %Saturation

Normal Stress (pst) 750 1500
Maximum Slteor (pst) 1260 1730
Time 10 foilur. (min.) 30 39
Sampl. Source Borin9 21 at 2.0'
Classification sANO (SP-SM)

A & B.~
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c':: See Figure
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Initial Conditions Compression Ratios Time Rate Pemeabi 1i tv
Boring Depth USGS Specific

Yd C'e C'e Cv x 10-3
No. Gravity w

C'R Load k x 10-7
(ft) Gs (% ) (pef) eo average virgin (psO (em2/see \ (em/sec)

2 0.1 SP 2.68 23.4 100 0.668 0.017 0.017 --- --- --- ---

2 8.5 I4L 2.68 26.3 100 0.680 0.022 0.055 0.007 4230 56.6 2.5
8470 83.1 2.6

2 14.1 I4L 2.70 38.8 81 1.070 0.066 0.134 0.022 1060 29.0 6.0
2120 25.1 5.7

4 3.0 SM 2.69 27.1 97 0.734 0.036 0.084 0.009 4230 153 11.8
8470 112 5.7 P = 1000 psf

4 13.0 OL 2.67 36.3 80 1.081 0.075 0.102 0.024 3200 51.4 12.5 ~ P = 5000 psf
6400 61.4 8.6 . :';-l

0 ....ver<l.ge. (c~ "-
~

72 1.335
.., 1 " 1

4 14.4 ML 2.70 48.7 0.099 0.150 0.024 3200 15.4 7.5 ~

6"6400 '"23.6 6.8
~

__ 1
.~

-:.:::::...._~b~d. cR
4 18.8 CL 2.66 74.7 56 1.967 0.236 0.260 0.076 2120 1.06 1.7

0, >
'';' 4230 1.02 1.0 ---.

5 19.5 CL 2.72 36.6 87 0.964 0.057 0.094 .0;014 2120 37.5 8.0
4230 26.8 3.9

0.819 0.012
Consolidation Pressure~ P (Log Scale)

6 3.6 ML 2.69 30.4 92 0.041 0.114 4230 28.2 2.8
8470 27.0 1.7

6 21.7 ML 2.73 23.1 107 0.599 0.018 0.041 0.008 4230 39.0 1.4 Note:8470 38.6 0.9 CeCompression Ratio, C'e =-
8 12.8 ML 2.73 26.0 99 0.722 0.033 0.047 0.016 2120 28.8 2.7 l+e

0
4230 38.7 3.0

Recompression Ratio.
CR

9 5.7 SM 2.72 32.1 90 0.894 0.044 0.109 0.017 3200 69.6 6.5 L: R,; -
.

6400 68.0
l+e

5.8 0

9 9.7 ML 2.71 35.0 86 0.971 0.047 0.109 0.017 3200 25.1 3.li
6400 24.4 2.2

9 19.3 MH 2.66 80.4 53 2.134 0.212 0.212 0.029 800 0.397 1.1
1600 0.724 1.4

9 41.2 ML 2.73 32.8 91 0.869 0.029 0.116 0.020 3200 39.2 2.6
6400 19.2 1.2

a HlH'ding L_..on " ••oei.te. Consolidation Test Report Summary """Engineers. Geologists Pt. Th0n5on Development Project 0-120& Geophysicists Winter 1982. Geotechnical Study
EXXON Company, U.S.A.
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Harding Law$OII AS!iociate$

E. Consolidation Testing of Unfrozen Offshore Materials

One-dimensional consolidation tests were performed .on representative sam

ples of fine-grained soil to evaluate the stress history, compressibility, and

permeability of the soil. Infonnation from the consolidation tests can be

used to evaluate inmediate and long-tenn settlements and to detennine the

response of the soil due to loading.

The consolidation tests were performed on 2.43-inch diameter by O.8-inch

high samples. However, in both sequences each load increment was double the

previous load. Different loading sequences were used for mechanical and pneu

matic consol1dometers. For mechanical consolidometers, the initial applied

load was 130 psf and the maximum load was 33,870 psf. For pneumatic cons01i

dometers, the initial load was 100 psf and the maximum load was 51,200 pst. A

short loading period of 100 minutes was used in hoth cases because of the high

permeability of the soils tested (Hsuan-Loh Su,1958). In genera1, the end of

primary conso1 idation occurred at approximately 5 minutes, and the soil sam

ples experienced more than 200 minutes of secondary compression. Two time

rate of compression readings were taken for each test to approximate the

eXisting and anticipated overburden pressures. These data were then used to

analyze the coefficient of conso1idation~

The consolidation data show that ·the transition from the recompression to

the virgin portions of the consolidation curves is not well defined. There

fore, preconsolidation pressures are very difficult to detennine from these

curves~ However, these non-linear plots of void ratio versus the log of pres

sure are a characteristic of the silty soils found in the Beaufort Sea

(HLA/USGS, 1979).

0-159



Harding Lallll'son Assoelates

Although the fine-grained sediments within the project area appear to be

overconsolidated, the amount of overconsolidation varies considerably. Over

consol idated fine-grained soils are cOlrlJlonly encountered in the Prudhoe Bay

region; the overconsolidation was probably caused by freezing and thawing

(Se1 mann , 1979). Physico-chemical effects resulting from the interaction of

organic and inorganic compounds in a marine environment could also be par

tially responsible for the high over-consolidation ratios (More, 1977).

Three compression indexes have been determined for this project: 1)

average compression ratio, 2) virgin compression rat·io, and 3} recompression

index. These indexes are defIned on Plate D-120. Only the average compres-

sian ratio was used in the settlemel)t analyses. It was calculated for the

range of pressures between· 1000 psf and 5000 psf. and reflects the current

average effective overburden pressure and the estimated effective pressure

that m~ result from construction and development.

In predicting the rate of settlement, it is necessary to know the coeffic

ient of consolidation, Cy. This parameter relates the decrease fn volume of

the soil with pressure and time. The coefficients of consolidation were

determined by the square root of time curve fItting technique (Taylor, 1948).

Because the first three points on the square root versus defannation plots

")

were generally nonlinear, interpretation

generally yIelds smaller values of Cv'

still in the rebound portion of the curve

was required to detenuine Cv; this

Some of the samples tested were

at the design stresses; hence, the

settlement is not completely time dependent, and larger values of Cv

result. We believe these factors tend to offset each other.

D-160



Initial Conditions Compression Ratios Time Rate Permeabi 1ity
Boring Depth USGS Specific

Yd C'e C'e Cv x 10-3 k x 10-7No. Gravity w
C'R Loadeo

(tt) Gs (% ) (pef) average virgin (psf) (em2/see) (em/sec)

14 6.3 ML 2.71 33.1 89 0.911 0.057 0.220 0.047 1600 29.0 3.8
3200 28.7 1.9

14 16.8 CL 2.75 19.5 112 0.532 0.020 0.051 0.023 8470 5.2 0.2
16940 7.6 O.? -

P = 1000 1st "_
m

15 5.2 ML 2.65 40.5 81 1.034 0.080 0.102 0.024 2120 7.0 2.0 - P
j
= 5000 pst.

Average.~4230 5.5 1.3 0

"-~ c 1 'I
~

~VirgiO. Cc15 26.8 ML 2.69 21.5 106 0.586 0.026 0.044 0.007 " 4230 21.5 1.3 '"
8470 24.1 0.8 "0

__ I "~"-0 -':"'::::-_l!:~nd. CR>
17 3.5 CL-ML 2.71 32.6 90 "" 0:877 0.038 0.111 0.033 4230 33.4 " 2.8 ---8470 38.2 3.2,
17 35.7 CL 2.78 23.9 103 0.678 0.013 0.050 0.045 6400 14.2 0.4

12800 7.1 0.2
Consolidation Pressure. P (Log Scale)

21 3.3 CL 2.76 20.1 111 0.552 0.021 0.039 0.012 4230 8.2 0.3
8470 13.4 0.4

21 27.8 ML 2.81 27.0 100 0.758 0.034 0.063 0.011 1600 15.3 2.1 Note: Cc
3200 18.9 1.7 Compression Ratio, C'e :: 1+e
6400 18.4 1.1 0

12800 23.0 0.9 CR
Recompression Ratio, Ct: R= 1+e

0

Harding Law.on A.sociale. Consolidation Test Report Summary PLATE
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Harding Lawson Assodates

A summary of the test results is presented on Plates 0-120 and 0-121. A

reasonable correlation between the compression and recompression ratios with

the dry density is established as shown on Plate IV-20. A similar correlation

between the coefficient of consolidation and dry density is presented on

Plate IV-2T. Results of the individual tests are presented on Plates 0-122

through 0-144.

Coefficients of secondary compression were also determined from the

consolidation tests. Typical plots of deformation versus log of time are

presented on Plate 0-145~ The values shown on these graphs are representative

of those obtained throughout the testing program.

F. Oredged Fill Properties of Offshore Materials

The settling rate of gravel specimen was conducted to determine the

settling rate of potential gravel fill material that is dumped into sea water.

Salt water was prepared by mixing distilled water and salt to a salinity

of 35 parts per thousand (Weast, 1977). The soil was then mixed with the salt

water at a ratio of four parts salt water to one part soil. After mixing, the

slurry was poured into a glass cylinder that was partially fiTled with salt

water and the cylinder was agitated for one minute to mix the solution.

The sand/9ravel particles settled within 30 seconds of the beginning of

the test~ The silt continued to settle for about 120 minutes; at the end of

the test, less than 0.1 inch of sediments had accumulated.

lJ.-163



PRESSURE, (pst xl000)

0.1 0.2 0.4 0.60.8 1 2 4 6 8 10 20 40 60 80100
0.69
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r-- Inun ate

• r-.Q 0.65
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"
,

'"0 0.64 ....
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:E~t
• 2'"'o c E
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0.1 0.2 0.4 0.60.8 1 2 4 6 8 10 20 40 60 80100
.

PRESSURE, (pst xl000)

TYPE OF SPECIMEN Undisturbed BEFORE TEST
. AFTER TEST

DIAMETER(jnl 2.43 I HEIGHTlin.1 0.80 MOISTURE CONTENT Wo 23.4 " Wf 21.0 "
OVERBURDEN PREss., 6~ 0 p't VOID RATIO '0

.
0.668 . 0.624. ..

PRECONSOl PRess..(~) max -- P<f SATURATION Sa 94 " Sf 100 "
COMPRESSION INOEX.Cc 0.017 DRY DENSITY Yd 100pct td 103 pct

LL -- I PL -- I PI -- G, 2.68

::::lASSIFICATION SANO (SP) I SOURCE Boring 2 at 0.1·

Naordlng l.Mnen Assoclahs
Engineers. GeOlogists
& Geophysicists

J08NUMBER
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PRESSURE, (pst x10001 r
·

"" 0.2 0.4 0.60.8 1 2 4 6 810 20 40 60 80100
0.72

,

0.70

0.68

0.66
t-....

u hi0 0.64
;::..
a: ,
a 0.62a

'"> .. •0.60
"-

0.58
, . ,

. ,
0.56 ...

0.54

_o~ 80 11.l1
c c~ ....
~" xc_u ~_
.- • "¥ I'".2 "0 ...

40-= .....'t: S ('\oj

8 cE
8~

0
0.1 0.2 0.4 0.80.8 1 2 4 6 8 10 20 40 60 80100

PRESSURE. (psf x1000) ,

TYPE OF SPECIMEN Undisturbed (trimmed BEFORE TEST AFTER TEST "

OIAMETER<inl 2.431 HEIGHTlin.1 0.80 MOISTURE CONTENT Wo 26.3 " w, 22.6 "
OVERBURDEN PREss.. 6";' 470 ps' VOID RATIO '0 0'.680 " 0.611

PRECONSOL PREss..f~Jmax --- ps' SATURATION So 104 " 51 99 " ·
OOMPR ESSION INDEX,Cc 0.092 DRYDENSfTY 'd 100 p<f 'd 104 pe'
LL --- IPL --- I PI --- G. 2.68 .

SANOY SILT (ML) I SOURCE
I

CLASSIFICATION Boring 2 at 8.5 1

•
......"'~_Associates
Engineers. GeolOgists
& Geophysicists
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, , PRESSlJlE. (psi xlooo)

, , I (4 • 10 20 • 6090100

1.04
..
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1.00
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1'1

0.92

•
gO.88
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0°·84
~ \§? 1----- ..

0.80 r--

0.76 r--.- 1\... \, -

0.72,
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I-~~ 150__ K
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_ 0 "
c.t= •
• 0. 100._'0 ..........='-II:::: E.c"00-
UO 50

0.1 Q.2 OA MOB , 2 4 • 8 '0 20 40 60 90 100

PRESSURE .Ipsl x 1000)

TYPE OF SPEQMEN Undisturbed(tri""",d) BEFORE TEST AFTER TEST

OIAMElEl(in) 2.43 IHEIGHT(inl 0.80 MOlSTURE CONTENT Wo 38.8 % WI 31.2 %

OVERBURCEN PREss,cl..,' 780 psi 1/010 RATIO 80 1.070 8f 0.840
PRECONSOL PRESS.,<6,.;)max -- pst SATURATION So 98 % Sf 100 %

COMPRESSION INOEX,Cc 0.277 ORY DENSITY ld 81 pel ld 92 pel

LL -- I PL -- I PI -- Gs 2,70

•. ~LASSIFICATION SANDY SILT (ML) ISOURCE Boring 2 at 14.1 1

Ib.-ding u.wao• .-....te.
Engineers, Geologists
& Geophysicists
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PRESSURE, (psf x1000) -,
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100
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PRESSURE, (psf xl000) -
TYPE OF SPECIMEN Undisturbed (trimmed) BEFORE TEST AFTER TEST ,
OIAMETERCin) 2 .. 43 (HEIGHT'in., 0.80 MOISTURE CONTENT we 27.1 ... Wf 22.6 ... ..
OVERBURDEN PREss.,~ 170 psf VOIO RATIO '0 b.734 Of 0.604
PRECONSOl PRESS.,I~)max -- psi SATURATION So 99 ... Sf 101 ... ,
COMPRESSION INOEX.Cc 0.145 DAY DENSITY 'd 97 pet Yd 105 pc'
II -- I Pl -- I PI -- G. 2.69' ..

SILTY SAND (SM) I SOURCE Boring 4 at 3.0'
. " •CLASSIFICATION !
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PRESSURE. (ps,f x10001
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, PRESSURE. (pst x1000J

TYPE OF SPECIMEN Undisturbed(trimmed) BEFORE TEST AFTER TEST

OIAMETER(in) 2.43 I HElG.mio.) 0.80 MOISTURE CONTENT Wo 36.3 " w, 29.5 "OVERBURDEN PREss., ~- 720 "" VOID RATIO '0 '1.081 Of 0.787
PRECONSOL PRESS.•(cf~. max -- .., SATURATION So 90 " Sf 100 %

COMPRESSION INDEX,Cc 0.213 DRY DENSITY 'd 80 pet 'd 93 pc'
LL -- I PL -- I PI -_. I G, 2.67

P~IFICATION ORGANIC SilT (Oll I SOURCE Boring 4 at 13.0'
.
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0.1 0.2 D.• 0.60.8 1 2 • 6 8 10 20 40 60 80100

PRESSURE, (pst xl000J

TYPE OF SPECIMEN Undi sturbed( tril1llledl BEFORE TEST AFTER TEST

OIAMETER(in) 2.43 I HEIGHT(jn.) 0.80 MOISTURE CONTENT Wo 48.7 " Wf 36.8 "
OVERBURDEN PREss.. o'v.; "" VOID RATIO

.
790 '0 1.335 Of 0.982

PAECONSOL PRESS.•(6~) max -- ps' SA.TURATlON So 99 " St 101 "
COMPRESSION INDEX.Cc 0.350 DRY DENSITY 'd 72pcJ 'd 85 pcl

LL -- I PL -- I PI -- G, 2.70 -
CLASSIFICATION SILT (Ml) I SOURCE Boring 4- at 14.4'

),
H.nIIII1II Law_ Assoctat••
Engineers. Geologists
& Geophysicists

9612:&'3"i.8'il

Consolidation Test Report"
Pt. Thomson Development Project
Winter 1982, Geotechnical Study
EXXON Company. U.S.A.
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Pt. Thomson Development ~rOJect
Winter 19B2, Geotechnical Study
EXXON Company, U.S.A.

A,PPHOVED DATE FlEVISEO

"'6' 4/B2
JQIlNUM8ER

9612,031.0B

Eng! eers. GeologISts
& Geophysicists

, PRESSU1E ,(psi .1000)
,

2.(1 02 (" 0 20 60 80 KlO

1.
-..

.

1.8
"\

1.7 \
\

. 1.6
" ~.
Q \
!i 1.5
a: 1\
0 \
~ 1.4

' .. ~
"-I--..1.3 'r-.

. ' 1.2 r-- --
1.1

'",0
cJ- 2- -~Oc _

_ o0
c-l: G •,,0 " 1

__"C ......

-T::: E
"c 000_
CXJ

00., 02 OA 0.6 as I 2 " 6 8 '0 20 40 60 80 KlO

PRESSURE, (ps' .,0(0)

TYPE OF SPECIMEN Undi sturbed (trinmed) BEFORE TEST AFTER TEST

DIAMETERlin) 2.43 IHEIGHT!in) 0.80 MOISTU1E cafTENT Wo 74.7 % WI 50.4 %

OVERBUROEN PREss,a,.' 1030 psi VOID RATIO ·0 1.967 ., 1.364
PRECONSOL PRESS.,(a..;ll11Cllt psi SATURATION So 100% S, 100 %

COMPRESSION INDEX,Cc 0.770 DRY DENSITY ~d 56 pel ~d 70 pel

LL -- IPL -- I PI -- Gs 2.66

CLASSIFICAT ION CLAY (Cl) ISOURCE Borin9 4 at 1B.8'

~E.
Harding "'wson A..ocial•• Consolidation Test Re ort "'"''n

. .
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Consolidation Test Report
Pt. Thomson Development Project
Winter 1982, Geotechnical Study
EXXON Company, U.S.A.

APPROVED D,o,TE RElllSED
~ 4/82

JOONUMBER
9612,031.08

.....dln.L.w_ Aasoclate.
Engineers, Geologists
& GeOPhysicists

PRESSLRE ,(pst x1000)

"
I 02 04 0, C I 2 10 20 4 60 eo KlO

0;98

0.94 .

--- t--
0.90 ....
0.8 ""'"' " "- ·

I-0.8
•.
Q ·
!i 0.7 ..........0:

,

0 '-- 1"-§?0.74
"-

0.70

0.66
.
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)
0.62

M,
0
$~ 40- -~oc_

-!! " •c- •
• 0 ~
._"0 ..... 20
-~~-oE'"G!!u
88-

0
OJ Q2 OA 0.6 OB I 2 4 • • '0 20 40 60 eo KlO

PRESSURE, (psf xlOOOl

TYPE OF SPECIMEN Undisturbed(trinmed) BEFORE TEST AFTER TEST ·
OIAMETER(inl 2.43 IHEIGHTlinJ 0.80 MOISTl.RE {;QNTENT Wo 36.6 % Wf 29.4 %

OVERBURDEN PRES5,cl,.,' 1070 pst VOID RATIO 00 0.964 Of 0.780
PRECONSOL PRESS.,(~m<IX -- psf SATURATION So 100 % Sf 100 % :,
COMPRESSION INDEX,Cc 0.185 ORY DENSITY td 87 pc! lid 96 pc!

LL 31 I PL 21 I PI 10 Gs 2.72

CLASSIFICATION SilTY CLAY (Cll I SOURCE Elari n9 5 at 19.5' .
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DATE
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Pt. Thomson Development Project
Winter 1982~ Geotechnical Study
EXXON Company, U.S.A.

J06NUr.t6ER

Qfi12.01\-08

Engineers. Geologists
& Geophysicists

DR"'W~.w

PRESSURE. (pst xl0001

0.1 0.2 0.' 0.60.8 1 2 • 6 810 20 40 60 80100
0.88

0.84

1-10.80
~

0.76 ---- ..
-•

0 0.72
;:

"a: .

1""-e 0.68
0 ..>

0.64 ""
0.60

.
.

0.56

. 0.52

_cSt 40
o c'-
~;S!: )(•=-. I-:!!"'I:I ¥ 20-=~.. SN
8c~8-

0
0.1 0.2 0.4 0.60.8 1 2 .. 6 8 10 20 40 60 80100

PRESSURE.lpsf xl 000)

TYPE OF SPECIMEN Undi sturbed (trinmed BEFOAETEST AFTER TEST

D1AMETER(lnl· 2.431 HEIGHTlin.) 0.80 MOISTURE CONTENT Wo 30.4 " w, 24.4 "
OVERBURDEN PREss.. 6,,;, 200 ..I VOID RATIO '0 0.819 ef 0.655

PRECONSOl PRESS.•(6ve;, max -- .., SATURATtQN So 100 " Sf 100 "
COMPRESSION INDEX.Ce. 0.209 DRY DENSITY '. 92pc1 '. 101 pc'
LL -- I PL -- I P' -- Ii;, 2.69

PLASSIFICATION SANOY SILT (Ml) I SOURCE Boring 6 at 3.6'

....... U'IWMft".Gelate. Consolidation Test R ""'"'



PRESSURE, tpsf xl000) -
0.1 0.2 0.4 0.60.8 1 . 2 4 6 8 10 20 40 60 80100
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:E;g~ 1o ON0;:: E ,
°8E.. i.•0

0.1 0.2 0.4 0.60.8 1 2 4 8 8 10 20 40 60 80100 -
.

PRESSURE, (pst xl000) •
TYPE OF SPECIMEN Undisturbed(trimmedl BEFORE TEST AFTER TEST

DIAMETER(jn) 2.43 I HEIGHTlin.1 0.80 MOISTURE CONTENT Wo 23.1 " Wf 19.8 " ·
OVERBURDEN PR ESS.•~ 1190 "" VOID RATIO ·0 '0'.599 Of 0.541
PRECONSOl PRESS,.{d~)max --- "" SATURATION Sg 100 " Sf 100 "
COMPRESSION INI?EX.Cc 0.066 DRY DENSITY rd 107 pel (d 111 pc'
LL 29 I PL 24 I PI 5 I G, 2.73 .

SANOY SILT (ML) I SOURCE
,

ClASSIFICATION Borin9 6 at 21.7' , J
_ .........La_............ Consolidation Test' R'aport "'<E

• Engineers, Geologists Pt .. Th9msonDevelopment Project D-131& Geophysicists
Winter 1982~ Geotechnical Study
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<I':;l? n11 OR

Engineers. Geologisls
& Geophysicists

"."".
III

PRESSURE. (psf x10001

0.1 O.2~ 0.' 0.60.8 1 2 • 6 8 10 20 .0 60 80100

0.74
,

.~ ...

0.72
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0.70 ...
, ...... ..... 0.68

•
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• ;:: ......... !tl-<- 0.66a: ~ 1\9
0
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t---- 1\0.62
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~,
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_ot 40
I I

0C'_ ,WI
~;S! )(.!l=-- •~~~
8~ee

20

8-"-

0.1 0.2 0.' 0.60.8 1 2 • 6 8 10 20 .., 60 80100

PRESSURE. (psf xl000)

TYPE OF SPECIMEN Undisturbed(trinmed) BEFORE TEST AF~RTEST

DIAMETER(inl 2.43 I HEIGHTUn.1 0.80 MOISTURE CONTENT ""0 26.0 % Wf 24.4 "
OVERBURDEN PRESS•• 6';' 700 pol VOID RATIO eo '0.722 ef 0.666

PRECONSOl PRESS.•(dy~J max -- pol SATURATK>N So 98 " SF 100 "
COMPRESSION INDEX.Cc 0.081 DRY DENSITY Yd 99 pet Yd 102 pcf

LL -- J PL -- J PI -- JG, 2.73

CLASSIFICATION SILT (ML) I SOURCE Boring 8 at 12.8'
H.rdlft1ll Lawson ••_cl.... Consolidation Test R I'l..ATE:



PRESSURE,lpsf xl0001

0.1 0.2 0.4 0.60.8 I 2 4 6 8 10 20 40 6080100

80 I I
f---+-+-t-i+H-t+-+--F-.++~+++--t---IH-H+-I-H

40 /--+---+--+-+-++I+I--+--I--I--Hf-+1I+1---f--f--f-+-++++1

-
40 60 801004- 6 8 102

PRESSURE. (pst x1000)

0.4 0.60.8 1
OL-_'---.J....-L...L.J..L.u..L._......L--J......L-Wu..I..L.L.._-1...--J..-1...J...L.J..J.J.J

0.1 0.2

TYPE OF SPECIMEN Undi sturbed (tr;'lned) 8EFORE TEST AFTER TEST

OIAMETER(jnl 2.43 I HEIGHTOn.) 0.80 MOISTURE OONTENT 32.1 "Wf 25.3 % <.

OVERBURDEN PRESS., 6~ 310 VOID RATIO "0 0.894 Of 0.693

'pi -- Gs

PRECONSOl PRESS..(~I max --

COMPRESSION INDEX.Cc 0.207

LL . -- I PL

pot SATURATION

DRY DENSITY

97.7

90

2.72

100 ".

100 pct

CLASSIFICATION SILTY SAND (SM) I SOURCE8orinn 9 at 5.7'

REVISED

Hanllng L.._n AIf......
Engineers. Geologists
& GeophyslcislS

.JOeNUM8€R

Qfi1? .wn OR

Consolidation Test Report
Pt. Thomson Development Project
Winter 1982. Geotechnical Study
EXXON Company. II.S.A.
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, PRESSURE, Ipsf xl000)

0.1 0.2 D.• 0.60.8 T 2 • 6 8 10 20 40 60 80100
1.02

0.98

, 0.94 ~ ......
0.90 it

•
Q 0.86
I-.:
a: '\0 0.82
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0.70
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o c E
u8.£.

0
. 0.1 0.2 0.' 0.60.8 1 2 • 6 8 10 20 40 60 80100

PRESSURE, (pst x1000)

TYPE OF SPECIMEN Undisturbed (trinmed) BEFORE TEST AFTER TEST

DIAMETER tin) 2.43 I HEIGHT(in.1 0.80 MOISTURE CONTENT Wo 35.0 " Wf 30.3 "
OVERBURDEN PRESS.• Ovti 530 psI VOID RATIO '0 0.971 '1 0.824

PRECONSOl PREss..(~)max -- pol SATURATION Sa 98 " Sf 100
"

COMPRESSION INOEX,Cc 0.215 DRY DENSITY r" 86 pel td 93 pel

LL -- I PL -- I PI -- 160 2.71

.,cLASS'F lCATlON SANOY SILT (ML) I SOURCE Boring 9 ~t 9.7 1

.
Hardlft1lluw-A...an.s
Engineers. Geologists
& Geophysicists

JOB NUMBER

9612,031.08

Consolidation Test Report
Pt. Thomson Development Project
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port
Pt. Thomson Development Project·
Winter 1982, Geotechnical Study
EXXON Comparw. II,S.A.

Engineers. Geologists
& Geophysicists

PRESSURE. (pst x1000J r

,

0,1 0,2 0,4 0,6 0,8 1 2

_
6 a 10 20 40 60 80100
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¥:2~ 1--o 0",

8q • "8-
0 •
0.1 0.2 0,_ 0.60.8 1 2

_
6 a 10 20 40 60 80100

,

PRESSURE. (psi xl 000)

TYPE OF SPECIMEN Undisturbed (trinmed) BEFORE TEST AFTER TEST

DIAMETER(in) 2.43 I HEIGHTOn,1 0.80 MOISTURE CONTENT Wo 80.4 " Wf 59.4 " ·
OVERaURDEN PRESS"~ 1060 ",I VOID RATIO "0 , t.134 Of 1.543

PRECONSOl PRESS_.(~)max -- ",I SATURATION So 100 " 51 102 " ·
COMPRESSION INDEX.Cc 0.665 DRY DENSITY y. 53 pel y. 65 pet

LL -- I PL -- I PI -- G, 2.66 .
I SOURCE Borin9

, J
CLASSIFICATION SILT (MH) 9 at 19.3' , ,

""'''
,_/

"'rdlagl.ll__n A._.ael.... Consolidation Test He



, f
PRESSURE, (psf x1ooo)

0.1 0.2 0.' 0.60.8 1 2 • 6 8 10 20 40 6080100
0.88. .

- 0.84 ....... f-..
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0.80 .

0.76 , ~
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0 I'\.g"- 0.72 • ~... r-......«
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9 0.68a 1\>

. 0.64
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0.52

_°6 40
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1: j! xo ~_
-00

~~! 2002'"

8 eE
8'"

0 .

0.1 0.2 0.' 0.60.8 1 2 • 6 8 10 20 40 6080100

PRESSURE, (pst )(10001

TYPE OF SPECIMEN Und i sturbed(tri It1lled) BEFORE TEST AFTER TEST

OIAMETERllnl 2.43 I HEIGHTOn.) 0.80 MOISTURE CONTENT >Yo 32.8 " WI 27.7 "
OVERBUJ:!DENPREss'. ow:. 2270 "" VOID RATIO '0 '0.869 Of 0.754

PRECONSOl PREss..(O,,~Jmax --- "" SATURATION '" 103 " 51 100 "
COMPRESSION INDEX.Cc 0.218 DRY DENSITY id 91 pel id 97 pel

LL --- IPL --- I PI --- I G, 2.73
./t:lASSIFICATlON- -·CLAYEY SILT (HL) I SOURCE BoriM 9 at 41.2'

HIInling Law_n Au_bit••
Engineers, GeologistS
& Geophysicists
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