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EXPLANATION OF SYMBOLS

Physical properties
% fines = % of dry soil weight finer than 0.074 mm
% clay a % of dry soil weight finer than 0.002 mm
w ~ moisture content in % of dry soil weight
wn - natural moisture content
LL = liquid limit in % of dry soil weight
PL - plastic limit in % of dry soil weight
PI - plasticity index - LL - PL
A = activity = PI/% clay
G = specific gravity
Y » bulk density in gm/cc or Mg/m3

T. s buoyant density in gm/cc or Mg/m3 
b

Volume change parameters
Cc a compression index 
Cs - swelling index

Stress
a - vertical effective stress in kN/m2
0. a horizontal effective stress in kN/m2 n
0 = normal effective stress in kN/m2 n
T = shear stress in kN/m2
0 - preconsolidation stress in kN/m2 vro
o . = bouyant overburden stress in kN/m2 
a « isotropic effective stress applied to soil specimen in 

tri axial chamber in kN/m2
<L = maximum a,. cm c
acs s preshear 5c
q = deviator stress = a - a.
p = mean effective stress = (5 + 2ah )/3
T/ 5 . « normalized shear stress

iv



EXPLANATION OF SYMBOLS Continued

Consolidation state
or in kN/m

OCR - -  or -  = overconsol idation ratio
av acs

vm

rvb
= degree of underconsol idation when <j < a wvm - VD

n = OCR of unknown magnitude

Shear strength 
S * shear strength in kN/m2

= drained shear strength in kN/m2

- undrained shear strength in kN/m2

~ normalized drained shear strength

x SU = normalized undrained shear strength

  (n.c.)
% 
k
M
c = k/2
« = sin -1 (3M/6+M)

A
Shansep

= normalized undrained shear strength for normally
consolidated conditions in kN/m2 

« intercept of failure line in q-p space
- slope of failure line in q-p space
* effective stress cohesion intercept in kN/m2 

= effective stress friction angle in degrees
- pore pressure parameter defined in equation 6
* acronym for method proposed by Ladd and Foott 

(1974) to estimate in situ undrained shear 
strength; acronym stands for "stress history and 
normalized soil engineering properties"

Su/avb (Vane )

V

Su (Vane) 

S (Shansep)



Geotechnical Profiles for Thirty-One Sites on the Mid-Atlantic
Upper Continental Slope

by Harold W. 01 sen and Thomas L. Rice

INTRODUCTION

This report presents an engineering interpretation of geotechnical 
profiles at 31 sites on the mid-Atlantic Upper Continental Slope. These sites 
are in a variety of locations on valley axes, valley walls, and interval ley 
ridges in water depths ranging from 328 to 1342 m.

The geotechnical profiles show, for each site, the physical properties of 
the materials, their consolidation state, their shear strength for both 
drained and undrained conditions, and the in situ shear stress calculated from 
an infinite slope model of the site. The profiles were derived from 
laboratory consolidation, triaxial, and associated physical property 
measurements, and from regional slope angles interpreted from geophysical 
data.

This study was undertaken to assist the U.S Geological Survey (USGS) in 
its assessment of potential geologic hazards and constraints for blocks in the 
proposed mid-Atlantic OCS oil and gas lease sale 59. The results of this 
study are incorporated in that assessment, which was released to the public in 
USGS Open-File Report 81-725 (Keer and Cardinell, 1981). One purpose of this 
report is to document the basis of the geotechnical information used in that 
assessment. In addition, this report is intended to provide a convenient 
source of information on near-surface geotechnical conditions on the mid- 
Atlantic Upper Continental Slope that will be useful to research, planning, 
and regulatory activities associated with resource development in this region.

The study is based on the geotechnical test results obtained under USGS 
Contract No. 14-08-0001-18707 with Woodward Clyde Consultants, Plymouth 
Meeting, Pa., and USGS Contract No. 14-08-0001-18708 with Law Engineering 
Testing Company, McLean, Va. These data were released to the public in USGS 
Open-File Report 81-366 (01 sen and others, 1981). The samples tested under 
the above contract were taken from piston cores collected on the mid-Atlantic 
Upper Continental Slope by the USGS in September 1979. Figure 1 and table 1 
show the locations of these cores together with the locations of additional 
cores that were analyzed at the USGS laboratory at Corpus Christi, Tex. The 
geotechnical data and interpretations from the latter cores are docunented in 
USGS Open-File Report 81-733 (Booth and others, 1981).
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Table 1. Piston core data, U.S. Geological Survey sediment core
program, R/V ENDEAVOR 1979, on the mid-At!antic

Upper Continental Slope
[USGS-CC, U.S. Geological Survey, Corpus Christi, Tex.; WCC-PM, 
Woodward Clyde Consultants, Plymouth Meeting, Pa.; LAW-MV, Law 
Engineering Testing Company, McLean, Va.]

Station 
no.

GD1R
GD2R
GD07
G007
6008
G009

G012
G012A
GDIS
G019
G023
CD01

CD04
COOS
CD06
CD07
CD09
CD09

CD10
con
con
C012
C013
C014

CD15
C016
CD17
C018
C019
C020

CD21
C022
C022
CD24
C025
C026

C027
C032
C032A
C034
CD35
C036

CD37
C038

Core 
no.

PC54
PC39
PC51
PC52
PC46
PC53

PC40
PC41
PC43
PC45
PC44
PC05

PC03
PC04
PC09
PC10
PC07
PC08

PC11
PC12
PC13
PC14
PC15
PC16

PC18
PC17
PC19
PC20
PC21
PC22

PC23
PC24
PC25
PC28
PC29
PC30

PC31
PC32
PC33
PC34
PC35
PC36

PC37
PC38

Latitude 
(north)

38°54.13'
38°57.94'
38°53.25'
38°53.02'
38°52.84'
38°52.32'

38°50.26'
38°50.93'
38°51.37'
38°49.52'
38°48.11'
39°12.23'

39°09.12'
39°08.90'
39°08.53'
39°07.27'
39°07.23'
39°07.21'

39°03.69'
39°03.30'
39°03.32'
39°00.16'
38°59.98'
38°59.66'

38°57.98'
38°59.40'
38°55.36'
38°55.32'
38°55.23'
38°04.71'

38°52.15'
38°51.87'
°38°51.86'
38°24.91'
38°24.74'
38°24.51'

38°24.38'
38°22.05'
38°22.49'
38°08.72'
38°08.01'
38°08.12'

38°05.71'
38°04.54'

Longitude 
(west)

72°40.75'
72°49.40'
72046.13'
72°47.37'
72°46.53'
72°46.06'

72°47.53'
72°48.08'
72°52.18'
72°54.03'
72°55.42'
72°24.30'

72°24.30'
72°24.09'
72°24.32'
72°23.25'
72°24.94' .
72°24.82'

72°41.32'
72°40.58'
72°40.83'
72°46.43'
72°46.07'
72°45.80*

72°43.52'
72°46.16'
72°48.90'
72°48.80'
72°49.49'
72°49.59'

72°52.74'
72°52.27'
72°52.30'
73°23.54'
73°23.24'
73°22.92*

73°22.80'
73°21.50'
73°21.98'
73°36.42'
73°36.57'
73°37.25'

73°45.02'
73°45.04'

Water 
depth 
(m)

1145
246
1103
813
930
1035

1113
1123
620
688
575
412

708
740
784
979

1148
1180

435
. 666
556
403
471
543

810
475
592
598
595
525

505
637
607
328
392
520

553
1098
1040
1221
1342
1300

573
877

Core 
recovered 

(m)

8.58
5.72
.17

6.13
7.05

10.06

7.08
4.54
9.42
6.97
4.50
6.66

6.94
6.37
8.03
7.82
4.47
5.85

8.24
7.72
5.32
6.10
8.19
5.37

8.08
8.33
6.76
3.72
5.05
6.89

7.40
6.26
6.21
3.23
2.75
5.61

5.58
8.02
8.17
5.80
7.21
7.33

3.84
2.90

Geo technical 
laboratory

USGS-CC
USGS-CC
USGS-CC
USGS-CC
USGS-CC
USGS-CC

USGS-CC
USGS-CC
USGS-CC
USGS-CC
USGS-CC
WCC-PM

WCC-PM
WCC-PM
WCC-PM
WCC-PM
WCC-PM
USGS-CC

WCC-PM
WCC-PM
USGS-CC
WCC-PM
WCC-PM
LAW-MV

LAW-MV
LAW-MV
LAW-MV
LAW-MV
LAW-MV
LAW-MV

LAW-MV
LAW-MV
LAW-MV
LAW-MV
LAW-MV
LAW-MV

LAW-MV
LAW-MV
LAW-MV
LAW-MV
LAW-MV
LAW-MV

LAW-MV
LAW-MV



BACKGROUND

The piston coring system used to obtain the samples involved in this 
study was generally rigged with a 1364-kg (3,000-lb) weight, two 6.1-m (20-ft) 
steel barrels, four 3.05-m (10-ft) liner sections having an internal diameter 
of 8.89 cm (3.5 in.), and a head with a cutting angle of less than 10°. The 
10-ft liner sections were taped outside and beveled inside to control their 
alinement in the core barrel and facilitate smooth piston and core movement 
through the liner.

Once on shipboard each 3.05-m (10-ft) core section was mounted in a chain 
vice jig that made it possible to cut the 3.05-m (10-ft) section into two 1.5- 
m (5-ft) sections with a minimum of disturbance. The liner was cut with a 
tube cutter and the sediment with a wire saw. The core sections were then 
capped, taped, sealed with wax, and stored under refrigeration in foam rubber 
padded containers designed to store and transport cores in the vertical 
position.

Immediately following the cruise the samples were transported to the USGS 
refrigerated storage facility in Woods Hole, Mass. There they were X-rayed 
and visual descriptions, moisture contents, and laboratory vane shear 
measurements were obtained near the top of each core section. On the basis of 
this information, core intervals were selected and subsampled for consolida­ 
tion, triaxial, and associated physical property measurements.

/
Woodward Clyde Consultants transported subsections of 10 piston cores to

their laboratory in Plymouth Meeting, Pa., and Law Engineering Testing Company 
transported subsections from 21 piston cores to their laboratory in McLean, 
Va. These core subsections were packed in foam padded boxes, transported in 
refrigerated vans, and stored at the contractors' laboratories under 
refrigeration until they were tested.

The geotechnical laboratory test program provided information on the 
physical properties of the materials, their consolidation characteristics, and 
their shear strength parameters for both drained and undrained conditions. 
The program included, for most of the cores, conventional consolidation tests 
on three specimens, suites of triaxial tests on three sample sets, and 
physical property measurements on the material in or adjacent to each of the 
consolidation and triaxial specimens. The physical properties measured 
included particle-size distribution, liquid limit, plastic limit, natural 
moisture content, bulk density, and.specific gravity. A few cores did not 
contain sufficient suitable material to accomplish the entire test program 
outlined above. Details concerning the laboratory test procedures employed 
are documented elsewhere (01 sen and others, 1981).



Most of the triaxial program included undrained tests with pore pressure 
measurements on specimens that were isotropically consolidated, and in some 
cases rebounded, prior to shear. Although limited data were also obtained on 
anisotropically consolidated specimens, their interpretation is beyond the 
scope of this study. The triaxial test program was designed to obtain both 
drained and undrained shear strength parameters for the materials in each 
piston core, in accordance with the concepts and procedures described by 
Bishop and Henkel (1962), Ladd and Foott (1974), and Mayne (1980).

Table 2 shows the specifications established for preshear consolidation 
and rebound of the isotropically consolidated triaxial specimens from each of 
the piston cores. The set 1 specimens provide data for preshear consolidation 
stresses, 3CS , ranging from somewhat below to about three times the bouyant 
overburden stress, a  _. The set 2 and set 3 specimens provide data for known 
consolidation state conditions, as defined by the overconsolidation ratio 
(OCR). Specimens 2a and 3a are normally consolidated (OCR=1) because the 
preshear consolidation stress, a , substantially exceeds the in situ 
preconsol idation stress, <j , as determined from consolidation tests on nearby 
specimens. For the remaining samples in sets 2 and 3, the initial consolida­ 
tion and subsequent rebound of the specimens (prior to shear) were designed to 
obtain data over a range of known OCR values. The guidelines in table 2 were 
generally followed in the triaxial test program, with occasional exceptions to 
obtain a larger range of OCR values, and where insufficient material was 
available from a piston core to acccomplish the entire program.

~ METHODS

The methods used to augment and interpret the geotechnical test results 
obtained under contract were as follows:

Vane Shear and Associated Water Content Data

Vane shear and associated water content measurements were obtained near 
the top of each 1.5-m (5-ft) core section, prior to selecting subsections for 
consolidation, triaxial, and associated physical property measurements. The 
vane shear measurements were obtained with a Wykeham Farrance Laboratory Vane 
Shear Tester (motor driven) equipped with a 4-bladed 12.7-mm square vane. A 
rapid rate of rotation was used, on the order of 90° per minute, after the 
vane was inserted to a depth of about 20 mm into the material parallel to the 
axis and near the center of the tube cross section. The results are presented



Table 2. Specifications for preshear isotropic consolidation

Set

1

2

3

Specimen

a

b

c

a

b

c

a

b

c

and rebound of tri axial test specimens

^cm <*cs

0.75 5yb 0.75 avb

1.50 5vb 1.50 5vb

vb * vb
D.00 6.00vm vm
O.U0 *}   U <Jvm vm
6 '° ~am *'* 5vm

avm " avm
3 A ~" 1 C ~"   U a 1 .b avm vm
3-0 5ym 0.75 am

OCR

n

n

n

1.0

2.0

4.0

1.0

2.0

4.0

a » in situ effective overburden stress 

a . = bouyant overburden stress

0^ - preconsolidation stress, or maximum past effective overburden stress 

a. = effective isotropic stress applied to specimen in tri axial chamber

a _ = maximum a cm c

OCR = or 
5cs

n designates OCR of unknown magnitude



1n the next section in terms of the undrained shear strength, Su , and also the
S 

normalized undrained shear strength,  i- , where a . is the calculated bouyant
5vb 

overburden stress for the depth in the core at which the measurement was
obtained.

Water content samples were taken from the zone disturbed by the vane 
shear test, and water content determinations were conducted in accordance with 
ASTM (American Society for Testing and Materials, 1978) procedure D-2216-71, 
except that the results were corrected for dissolved salt in the pore fluid 
using the relation

Wn( 1+C c)

where wc is the corrected water content, wu is the unconnected water content, 
and cs is the concentration of dissolved salt in the pore fluid. cs was 
assumed to be 0.035 g/ml.

Physical Properties and Volume Change Parameters

The information included in this "report on particle-size distribution, 
specific gravity, and bulk density were taken from the contractors' results 
without modification. Their data on liquid limit, plastic limit, and water 
content have been corrected for dissolved salt in the pore fluid using 
equation 1. The volume change parameters, Cc (compression index) and Cs 
(swelling index), were obtained directly from the void ratio versus log 
effective stress plots for the consolidation test results presented by the 
contractors (01 sen and others, 1981).

Drained Shear Strength Parameters

For each site the effective strength parameters, c (cohesion intercept) 
and $ (friction angle), were interpreted from a plot of the effective stress 
paths for all the specimens from the piston core that were subjected to 
isotropically consolidated undrained triaxial tests with pore pressure 
measurements. These plots are presented in the results (next section; see, 
for example, fig. 3b) together with the interpreted failure lines that define 
the magnitudes of c and $ for each site.

The vertical axis on these plots is the deviator stress,

q s 5V - ah (2)

where a and ah are the vertical and horizontal effective stresses in the 
triaxial specimen. The horizontal axis on these plots is the mean effective 
stress,



«
P - -*    - . (3) 

3

The intercept and slope of the interpreted failure line on the stress path 
plot are customarily designated by the symbols k and M respectively. The 
relations between these quantities and the effective strength parameters, 
c and $, are (Schofield and Wroth, 1968)

$ , sin- 1 (-L!L) (4) 

and 6+M
e-i (5)

2
The interpreted failure lines on each of the stress path plots were 

located with primary consideration being given to (a) the set 1 specimens and 
the normally consolidated specimens in sets 2 and 3, as defined in table 2, 
and (b) the peak deviator stress for each of these specimens. Consideration 
was also given to occasional inconsistencies among the data sets which could 
have resulted from variability in the material in the specimens and (or) 
experimental difficulties.

Undrained Shear Strength Parameters

_ The following undrained shear strength parameters were interpreted from 
the same triaxial tests used to interpret the effective stress parameters:

s*

(1) the normalized undrained shear strength for the material in the normally
su

consolidated state,    (n.c.) where Su equals half the maximum
°cs 

deviator stress observed within 20 percent axial strain, and

(2) the pore pressure parameter, A, which describes the variation of 
S 
   with the overconsolidation ratio (OCR) and is defined by Mayne
°cs
(1980) as follows:

S S 
In JL - In Jl (n.c.)

A - 5cs °csA "     17TOCR       

where OCR = ^ * (7)
*cs 

and a and a are defined in table 2.
^tfi \* ̂



For each site one value was obtained for the normalized undrained shear
S 

strength of the material in the normally consolidated state,    (n.c.),
°cs 

from a plot of undrained shear strength, S , versus the preshear effective
consolidation stress, 3 , for all the triaxial specimens tested at that site 
(for example, see fig. 3c). The interpreted line is drawn through the origin 
and generally equidistant between the two points from the normally consoli­ 
dated specimens, as defined in table 1. The remaining points generally lie 
above the interpreted line because they were obtained from overconsolidated 
specimens. The latter points are included, even though they do not represent 
normally consolidated conditions, because they provide an indication of the 
internal consistency of the data from all the specimens tested, and hence the 
degree to which the two normally consolidated specimens are representative of 
the material in the entire piston core.

Interpretations of the pore pressure parameter, A, were obtained with
S 

plots for each site (for example, see fig. 3d), of In  (ratio of the
°cs 

undrained shear strength to the effective consolidation stress prior to shear)
versus In OCR. £ach plot shows data from sample sets 2 and 3 (see table 2) 
for which the OCR values are known. The interpreted line for each site was 
fitted by eye through the data for OCR values greater than 1, and through the 
intersection of the vertical line for OCR=1 [In (OCR=1) = 0] and the hori-

S 
zontal line through the value of  (n.c.) that was determined as described in

°cs 
the preceding paragraph. The slope of the interpreted line is the value
of A as defined by equation 6.

Preconsolidation Stress

Interpretations of preconsolidation stresses were derived from both 
consolidation and triaxial test results.

The Casagrande procedure, as described by Lambe (1951) was used to obtain 
preconsolidation stresses from the consolidation test results. Because this 
procedure often does not yield clearly defined values for preconsolidation 
stresses, the values obtained in this study are documented in the next section 
of this report (see, for example, fig. 3e) on figures that show the void ratio 
versus log effective stress relation obtained for each consolidation test by 
the contractors, and the "Casagrande construction" used to define the 
preconsolidation stress in this study.



The procedure proposed by Mayne (1980) was used to obtain a preconsolida­ 
tion stress value from the triaxial data from each piston core. This 
procedure is based on the application of equation 6 to two or more specimens 
having the same preconsolidation stress, a . For this condition it follows 
from equation 6 that

In -Hi. - in -Hi- = A[ln acsl - In ac$2] (8) 

acs2 acsl

where 5 = a. * = a

and °

cm*

- °csl - ^vm

In other words, for triaxial specimens having the same preconsolidation 
stress, equation 8 describes an inverse linear relationship between the

su 
natural log of the normalized undrained shear strength, In    , and the

natural log of the effective consolidation stress prior to shear, In a , in 
the range where 5 < 5 .

Application of this procedure to the triaxial data was accomplished with
Su 

plots of In    versus In a for each piston core. For example, figure 3e
  w j
°cs 

shows this plot for the data from piston core 5 at station 1. Note that the
data from sample sets 1, 2, and 3 (defined in table 2) are designated by the
symbols +, x, and *, respectively. Further, the previously defined value of

S 
In -  for the normally consolidated state is shown as a horizontal line

that lies midway between the normally consolidated"specimens in sample sets 2 
and 3.

su 
For each sample set, In    varies inversely with In a , according to

°cs 
equation 8, and the preconsolidation stress for each sample group is defined

S 
by the intersection of its In -  versus In 5 relation and the horizontal

acs s. 
line that defines the magnitude of -^  for the normally consolidated state.

For sets 2 and 3 specimens, these relations intersect at magnitudes of a 
equal to a , which are also the maximum effective stresses, 5 , used to 
initially consolidate the specimens into the normally consolidated state. For

10



the set 1 specimens, the intersection of these relations occurs at a magnitude 
of a which is the magnitude of the preconsolidation stress sought in this 
analysis.

su 
It 1s further to be noted that the slope of the In    versus In arc

« W wacs 
relation, in figure 3e for example, is the same slope, A, that governs the

su 
variation of In    versus In OCR in figure 3d for the same triaxial data

°cs 
set. In general the value of A was more clearly defined in the plots of In

su su --i=  versus In OCR than in the plots of In  - versus In a . Therefore, the

°cs Su °cs 
value of A obtained from the In    versus In OCR plot for the triaxial data

5« su
from each piston core was transferred to the corresponding    versus In a

°cs 
plot and fitted to the data from the group 1 specimens, as illustrated in
figure 3e.

The results presented in the next section include, for each site, in 
addition to the preconsolidation stress values obtained from the consolidation 
and triaxial data, calculated values for the corresponding consolidation 
states defined in terms of both the overconsolidation ratio, OCR, and the
stress difference, a. - a ..vm VD

Normalized Shear Stresses and Shear Strengths

The relations used to calculate normalized shear stresses and shear 
strengths are outlined below following the concepts and symbols used by Lambe 
and Whitman (1969) for the infinite-slope model in a subaqueous environment, 
illustrated in figure 2. These relations are based on the assumption that the 
pore pressure distribution is hydrostatic beneath the sea floor except for 
excess pore pressures, ue , associated with underconsolidated materials.

Normalized shear stress values were calculated from

T/ ayb = cos a sin a (9) 

where T = (rbz) cos a sin a (10) 

and 5yb - rb z (11) 

y. is the buoyant density and z, the depth below the sea floor.

11



i

Where:

5vb = V

«b ' <V )b = 

T = W, sin a =

N = W COS a =

sin a

cos ct

t »  c^s " = (Ybz) cos o sin o

V " £2B-2 ' M cos2 °

Figure 2.--Infinite slope stability model

12



Normalized drained shear strength values were calculated from

SH
   = cos* a tan * (12)
*vb 

This relation follows from the definition of drained shear strength

Sd « c + a tan $ , (13)
2

where an = (5y ) cos a , (14)

and 5v = *vb ' ue » (15)

when c and ue are assumed equal to zero. c and $ are the effective stress 
shear strength parameters.

sd 
A single value of  was obtained for each site based on the value of $

*vb 
interpreted from all the triaxial tests, and the maximum slope angle, a, in
the vicinity of the site.

Normalized undrained shear strength values were calculated from the 
laboratory vane shear strength measurements obtained near the top of each core 
section immediately following the cruise. Values were also obtained from the 
consolidation and triaxial data using the Shansep method proposed by Ladd and 
Foott (1974). Following Mayne (1980), this method may be expressed for 
normally to overconsolidated materials in terms of

S S
JL_ = [JL (n.c.)] [OCR]A (16)
avb av

Su S 
where   is the normalized undrained shear strength; [   (n.c.)] is the

*vb *vb 
normalized undrained shear strength of the same material in the normally

cr 
consolidated state; OCR is the overconsolidation ratio,    ; and A

°v 
characterizes the variation of normalized undrained shear strength with the
overconsolidation ratio.

Following Morgenstern (1967), the Shansep method may be expressed for 
underconsolidated materials in terms of

JL.= [Jt (n.c.)] U (17)
°vb av 

U, the degree of underconsolidation, equals

13



U = (18)
5vb 

where 5ym = 3yb - ug (19)

when 5vm < 5vb

su 
Values of - were calculated for each site based on the single value of

Su 5vb
   (n.c.) interpreted from the triaxial tests and the values of
5cs
preconsolidation stress, a , interpreted from the consolidation tests.

Values of 5 derived from the triaxial tests were not used to calculate 
normalized undrained shear strengths in this study for two reasons. First, 
the method used to derive 5 from triaxial data is new (Mayne, 1980), and its 
reliability compared with the widely used Casagrande method with consolidation
data is unknown. Second, the values of a derived from the consolidationvm
data are generally smaller than those derived from the triaxial data, and 
hence provide more conservative (that is, smaller) estimates of the normalized 
undrained shear strength.

Factors of Safety

For each site, factors of safety were calculated for both drained and 
jundrained conditions, and for maximum and average slope angles in the 
region. The factors of safety were obtained in terms of the normalized 
drained and undrained shear strengths as follows:

Following Lambe and Whitman (1969), the factor of safety, FS, for the 
infinite slope model in figure 2 is

FS = | ' (20)

where S = the shear strength, and T = the shear stress on the potential 
failure plane. la terms of normalized quantities equation 12 may be written, 
for drained conditions,

$d/ 5vb 
FS -    52. (21)

T/ °vb 
and for undrained conditions, ;, ^ :

Vovb -- ^ 
FS =    ^ (22)

T/ *vb 
Factor of safety values for undrained conditions were calculated for

normalized undrained strength data obtained from equations 16 and 17 which

14



express the "Shansep" method, proposed by Ladd and Foott (1974). Factor of 
safety values were not calculated for the normalized undrained strength data 
obtained from laboratory vane tests.

The geotechnical profile for each site (see, for example, fig. 3a) 
provides a convenient visual basis for comparing the normalized shear 
strengths and factors of safety for drained and undrained conditions, and for 
undrained strengths obtained both from laboratory vane measurements and from 
Shansep interpretations of the triaxial data. Each profile shows directly how 
the magnitudes of the normalized strengths compare, and the amount by which 
they exceed the normalized shear stress. It follows from equations 21 and 22 
that the latter comparison provides a direct measure of the magnitudes of the 
factors of safety, and their variation with depth in the profile.

RESULTS

The results are presented for each site in the numerical sequence the 
stations and cores are listed in table 1. The scope of the results includes 
all the stations and cores from CD-01-PC-05 through CD-38-PC-38, except CD-09- 
PC-08 and CD-ll-PC-13. Results from the latter sites are reported elsewhere 
(Booth and others, 1981).

For each site, the results include a set of six figures and two tables, 
and the symbols and units used therein are defined and explained in the list 
and explanation of symbols that precedes the introduction of this report. The 
first figure in each set is a geotechnical profile that summarizes the 
results, and their variation with depth below the sea floor in meters, 
concerning the following:

(a) The depth intervals from which subsections of the piston core were 
taken for consolidation, triaxial, and associated physical property 
measurements.

(b) The physical properties of the materials including texture indices, 
activity, Atterberg limits, and natural moisture content.

(c) The consolidation state of the materials defined in terms of the 
difference between the preconsolidation stress, a , and the bouyant
overburden stress, a u « The dotted line through a - a u = 0 defines thevb vm vb 
normally consolidated state. The experimental values obtained from the
consolidation and triaxial tests are shown with the symbols o and x, 
respectively.

(d) A comparison of the normalized shear stress at the site with the 
normalized shear strength of the materials for both drained and undrained 
conditions. In addition, a comparison of normalized undrained shear strengths

15



obtained from laboratory vane measurements, and interpreted from the 
consolidation and triaxial test results using the Shansep method (Ladd and 
Foott, 1974). These data show the differences in normalized strengths of 
various conditions and test methods. According to equations 21 and 22, the 
factor of safety may be defined in terms of the ratio of the normalized shear 
strength to the normalized shear stress. Thus, factors of safety greater, 
equal, or less than 1.0 are reflected by whether the normalized shear 
strengths exceed, equal, or are less than the normalized shear stress.

The five figures associated with each geotechnical profile document the 
interpretations of the consolidation and triaxial data according to the 
procedures described in the previous section on methods. In the order 
presented, the figures show (a) the drained shear strength parameters, 
c and $; (b) the normalized undrained shear strength for the normally

su 
consolidated state,    (n.c.); (c) the pore pressure parameter, A, which

*cs 
describes the variation of the natural log of the normalized undrained shear

Su 
strength, In   , with the natural log of the overconsolidation ratio, In

*cs 
OCR; (d) the preconsolidation stress, interpreted from the triaxial data, and
(e) the preconsolidation stress interpreted from the consolidation data.

The two tables associated with each set of results include all the 
measured, interpreted, and calculated results involved in this study for each 
site. The first table includes the initial lab vane and water content 
measurements on the piston cores, results of physical property measurements 
reported by the contractors, and the properties interpreted in this study from 
the contractors' consolidation and triaxial test results. Properties and 
factors calculated from these results are presented in the second table. The 
procedures and equations involved are described in the above section on 
methods, except for those that are standardized and (or) well established.
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CONSOLIDATION TEST CONSOLIDATION TEST

STATION. CO-1 COREi PC-5 STATIONi CD-I CORE. PC-5

IB IBB 100B 

VERTICAL EFFECTIVE STRESS <WM/mT2>

S-l S-2

IB 1BB 1000 

VERTICAL EFFECTIVE STRESS <kN/mT2)

1CC33

CONSOLIDATION TEST

STATIONi CD-I CORE. PC-5

A*.
IB 100 1000 

VERTICAL EFFECTIVE STRESS <kN/»T2>

S-3

10BB0

Figure 3f. Interpretation of the preconsolidation stress from
consolidation data.
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Table 3a.  Geotechnlcal test results for site no. CD-1, core no. PC-5 
CLat 39*12.23' M., long 72*24.30' W.; water depth 412 m; core recovery 6.66 m;   , indicate no Information]

S«vU depth 
< )

sf -s

1.40 1.55 
1.63   

   2.03

2.35 2.50 
2.50   

   3.00

5.00 5.15 
6.26   

   6.66 

Average vj

2.50 3.00 
0.00 6.66

o>«
«

0.01

1.48 
1.70 
1.83 
1.96 
2.11
2.42 
2.56 
2.69
2.75 
2.81 
2.94 
3.63
5.08 
6.33 
6.46 
6.59

ilues:

Physical properties

I/I 
41

Lu

95 
98 

100 
100

98 
100 
99

100 
95

97 
100 
98 

100

G

56 
53 
50 
52

54 
56 
51

53 
52

47 
52 
50 
56

LL PL

60 27 
57 27 
58 26 
58 27

53 23 
51 26 
53 24

49 22 
55 29

54 26 
53 23 
51 27 
52 25

G

2.74 
2.67 
2.72 
2.72

2.74 
2.70 
2.68

2.69 
2.73

2.71 
2.72 
2.75 
2.73

w

64

75 
61 
58 
62 
63
61 
60 
59

58 
66 
57
63 
59 
57 
67

Consolidation 
test results v

m

JS 

*t 5 vm Cc c s su

           7.9
           7.0
1.62 70 0.62 0.06   

           10.4
1.70 50 .46 .06    -

1.73            
          10.9
1.69 88 .56 .06    
1.65            -

1.69            -

Trl axial test 
conditions

*»
<u

3 
3 
3

1
1

1
1

2 
2 
2

i - -
5 °cm °c

* 286 38 
* 286 73 
* 286 286

+    13.4 
+    28.8

+   55.7

x 553 140 
x 553 279 
x 553 553

Su

65 
63 

105

26.4 
29.0

35.0

110.7 
175.7 
173.6

Tr1ax1al test results

(n.c.) o^ AC?

1.71           -_
0£ ____ _ __

1.97            .. 
i ni .... ... .... -_ ..

« .... ... .... .. ..

.79           ..
CQ

.31 .... ... .... .. ._ 

         130        
     0.33   0.77 13 27

Table 3b. Calculated geotechm'cal results for site no. CO-1, core no. PC-5

[Regional slope

1 
I
M 

1

0.01 
.59 

1.48 
1.70 
1.83 
1.96 
2.11 
2.42 
2.56 
2.69 
2.75 
2.81 
2.94 
3.63 
5.08 
6.33 
6.46 
6.59

Avera

PI

33 
30 
32 
31

30 
25 
29

27 
26

A

0.59 
.57 
.64 
.60

.56 

.45 

.57

.51 

.50

28 .60 
30 .58 
24 .48 
27 .48

w values

1 
1 
1 
1

1 
1 
1

1 
1

1 
1 
1 
1

fo

LI rb

.45    

.13 ....

.00    -

.13   -

.27    -

.36    

.21   

.33    -

.42    -

.32     

.20   -

.25   

.56   -

r 0.66

o

3
9

11
11
12
13
15 
16
17
17
1Q

19
23
33 
41
42
42

vb

.84

.63 

.07

.91

.76

.74

.75 

.67

.51

.90 

.29

.14

.63

.07 

.21

.05

angle: 15° maximum, 11° average;    , indicate no information]

C

Consol Idated 
data

7.27

3.17

  

2.66

Consolidation Normalized shear Normalized 
state strength shear stress

ICR 5 - 5 h Undralned *. ,£
v  VD ct> en

10 <0

S * 2 S. S.10 41 10 e e
TJ +* TJ f    

10 MM
 - T3 10  m   -  -> <o -o CLSOI
 r-    «J i- <U 41 301x 0*0 x c «i e 10
10 </» ia  «- « C   - fc.  - e i- 10 c m x <u i- o t- i- m -c <g > i  o t  o » </i ac<

.._ 60.37      - -~ - 1.52    . 

               .76         
   34.25            .80    ....

7.26     112.10          ~   

   54.93            .72      

               O.ia         0.25 0-19

Factor of safety

Undralned Drained 
Shansep

§ S, § §,
J £ J £
X 41 X <U

£ £ S Z

6.00 8.01    ....

3.28 4.38      -

2.88 3.84      

        1.0ft 9.R9
entire core.
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CONSOLIDATION TEST CONSOLIDATION TEST

STATION. CO-4 CORE, PC-3 STATION. CO-4 CORE. PC-3

in.
10 100 1000 

. VERTICAL EFFECTIVE STRESS ChN/i«T2>

S-l

10000 IB tea 100H
VERTICAL EFFECTIVE STRESS CkN/wT2)
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O
9 L3SJ.
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CONSOLIDATION TEST
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IB 100 1800 
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Figure 4f.~Interpretation of the preconsolidation stress from
consolidation data.
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Table 4a. Gcotechnlcal test results for site no. CD-4, core no. PC-3 

CLat 39*09.12' N., long 72*24.30* W.; water depth 708 m; core recovery 6.94 m;   , Indicate no Information]

Sample depth Physical properties Consolidation 
test results

Tr1ax1al test 
conditions

Tr1 axial test results

§
0. *»
,2 £

o.oo  

3.90   

4.77 4.92
4.92   

...   o .HC

5.42 5.57
6.19 6.34

   6.94

01
C
0*

2.39
3.91
3 OC

4.09
4.22
4.84
4.98
5.10
5.17
5.23
5.35
5 A  }

5.49
6 OC

6.60
6.73
6.86

0*
c 
u.

100
100
100
97
OC

97

99
100

96
97
OQ

inn
100

*

53
56
56
51
57
54

50
40

CO

48
27

46

LL PL

CC 9O

CO 9C

CO 97
CO 97

57 29
CC 9fl

C1 9^

59 24
64 28
r<* O*T

59 27

G w

   54
   55
   52
2.68 69
2 CO CO
2 co 7n
2.71 67
2 ^. £«

2.73 56

2 co Tfl

2.70 61
   64
2.71 66
2.74 69
2.73 63
2.72 64
2.72 59

3

U o
1.66           
1.65           
1 64    .          -
1.67 81 0.56 0.06   
1.67            
i 40 . .... .... ....

1 66 - .... .... - .

1.67 64 .54 .06   
1.66 119 .62 .06   
1 CT

1.61            

w
C/>

3
3
3

1
1

1
1

2
2
2

S
f,

*
*
w

X

5cm

349
149
349

CtM

CO1

693

'. *

44 66.4
07 7fl Q

349 105.3

7A 79 5

49 30.4

98 34.6

173 114
346 130
693 236

 c 5c
<n.c.) Svw * £ 1

»'!«.

1 51 ~
*«1 .. . .... -.    *__
*

94 ... ... .... .. _.__
R9 ____ ... .... -. ....

- 5*

fifi
38 .... ... .. .« ~  
.34 ....    .      .   

Average values:

4.92 5.42
0.00 6.94 0.33

125  - ~ .... 
  0.70 15 21.5

Table 4b. Calculated geotechnlcal results for site no. CD-4, core no. PC-3 
[Regional slope angle: 9° maximum, 9° average;   , Indicate no Information]

Consolidation 
state

Normalized shear 
strength

Normalized 
shear stress

Factor of safety

OCR 'vb Undrained * 2 Undralned Drained 
Shanscp

 8* -
« f- *»

PI LI 'vb

0
2
3
3
4
4
4 
4
5
5
5
5
5
5
6 
6
6
6

07
 JQ

01
oc

.22

.84
QO

.10

.17

.35

.43

.49 

.26 

.60

.73

.86

27
3?
31
31
99.
9O

38
34

30 
35 
36
36
3?

0.51
.57
.55
.61 
.49
.52

.76

.71

.52 

.73 
1.33

CO

.70

1
1
1
1 
1
1

1
1

1 
1

1
1

.52

.31

.39

.29
10

.00

.24

.12

.43 

.29 

.97

.03

.00

   5
   14
   23

f\m

   24
   25
   29 
   30
   31
   31 
   31

   32
   33 
   38 
   40
   40
   41

OQ ... _ .... .....

C1 .... .... .....

.04          

go

.38 2.76    51.71 

.23          

.25          

.38    3.98     

.75          

.47          

.32 1.92    30.65 

.00 3.13    80.94

oc
.64          

       0.98               

          0.67       4.01 4.01

93.62   -   - -      -    -   -   

       .34               
          .52       2.98 2.98 
          .73       4.40 4.40

     

     

...

     

Average values for 
entire core.

0.62                       0.38        0.16 0.16       2.5 2.5
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CONSOLIDATION TEST CONSOLIDATION TEST

STATlONi CO-5 COREt PC-4 STATIONi CO-5 COREt PC-4

IB 100 1000 

VERTICAL EFFECTIVE STRESS <KN/»T2>

S-l

10000 18 100 1000 

VERTICAL EFFECTIVE STRESS <kN/mT2>

S-2

laeeo

CONSOLIDATION TEST

STATIONi CO-5 CORE. PC-4

ait
10 1(90 1000

S-3

10000

VERTICAL EFFECTIVE STRESS <kN/WT2>

Figure 5f. Interpretation of the preconsolidation stress from
 consolidation data.
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Table 5a. Geotechnical test results for site no. CD-5, core no. PC-4
[tat 39*08.90' M., long 72*24.09' W.; water depth 740 m; core recovery 6.37 m;   , Indicate no Information]

Sample depth Physical properties Consolidation Triaxlal test Trlaxlal test results
(m) test results conditions

8
& +J 
£ S

o.oo  
2.11

  - 2.61
2.61 2.76

3 \t

3 77
3 fin i oc

4.85 5.00
S DC

5.
U O) 
O) C

0.01   
1 82   -
2 1 7 OQ

2.30 96
2 36
2.42 98 
2.55 100
2 £Q OC

3.39 97
3.52 100
3.65 100
3 OQ QA

4.86 - 
4.92 98
S ay inn
6.05 100
fi.iR inn

 a 
o

CQ

60

56 
53
55

54
56
CQ

47

50
57
55
<;«;

LL PL

Crt OQ

CC 9Q

57 25
C1 9C

59 25

60 28
C 1 *)JI

CQ 9fl

60 28
60 27
64 36
M 9fi

6 w

   64
... fift

2.73 63
2.73 71

2.74 68
2 7*9 C?

2.74 74
   65
2 *Tn CO

2.65 70
2.67 70
2.66 66

CO

2.74 66
2.74 69
2 7C CO

9.77 fifi

Jj

Yt °vm Cc cs Su

0 0

1 £Q

1.64            
1.66           
1.63 59 0.62 0.06   

O A

1.65           -
1.65           
1.68 63 .48 .04   
           10.6
1.69 96 .56 .05   
1.63           
1.67             
l.fifi    _   ....    

O) 
CO

1
1

1 
1

3
3
3

2
2
7

5

*

**

y

5cm

...

349
349
349

692
692
fiO?

5c

10.7
21.3

41.7

44
Q7

349

173
346
fiO?

su

16.0
20.3

31.8

74
74

105

129
161
17Q

°c ac 
(n.c.) o^ A c $

1.50             
95 .. . ... ....   -.. j j

.76 -     -      

1 Rfl .... ... .... .. .-
85    - ... -__- _. ..
30 -   . ....

,
71; ____ ... __ __ __

Average values:

2.11 2.61                                                             95 .........
0.00 6.25                                                        0.27   0.87 15 22

Table 5b. Calculated geotechm'cal results for site no. CD-5, core no. PC-4 

[Regional slope angle: 4° maximum, 4° average; - , Indicate no Information]

s
£
V

1

0.01
1 K9

2.17
2.30
2.36 
2.42
2.55
2.68
3 1A
3 1O

3.52
3.65
3.8ft
4 OC.

4.92
5 Q9

6.05
6.18

PI

32
27

32
36
34

32
37
40
29

32 
33
90

37

A

0.55
.45

.57
CO

.62

.59

.66

.69

.62

.64

.51

.67

LI

1.09
1.59

1.34
1.17
1.44

1.25
1 f\ M

1.05
1.45

1.19 
1.27

.79
1.08

Consolidation Normalized shear Normalized Factor of safety 
state strength shear stress

OCR 5 - o h Undrained « « Undrained Drained 
=? "5. Shansep
 a « 

«  «o tt) «  w *» «*» a. Q. o> <o o> « o o
*  TJ *» -0 2 £n a MM
 ^ *» «  »- »-> *«  & 0. E -W- E CU E 0> 
!  10 «^ »  « i- O) o sen r> cr> 3 en 
O-O X OT3 XC v> E « EiaEiO 
tf>ie«A 10 -r-CUC-r-t.  >-(. >-(.

YL a L c  "  c   - lacia xat x cu x cu 'b vb o J- o t- UIQJ=IO> nj > <g > o »  « »  o>coz:< z: «c Z «*:

... i? «>o .... .... ..... ..... .... .... .... ... . _
.... 14 31 .... .... ..... _ ... .... .. .... .... ____ ...
   14.68    6.47     80.32                              
.... 1 5 cm .... .... ..... ..... .... .... .... .... ... ... . .

1 *5 fifi
   16.67 3.54    42.33           0.81       11.06 11.06      

   21.09                                           

   24.13 2.61    38.87           .62       8.62 8.62      
.... 30 23 .  - .... ..... ..... .... 35 .... .... _
   30.60 3.14    65.48           .73       10.06 10.06      

   37.63                           ..              
   38.44                             -              

Averaae values for 0.63                      0.40        0.07 0.07         5.78 5.78 
entire core.
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25 SB '?5 Hffl 125 1S0 175 2PB 225 23
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1GB ?« 3M 4B8 468 558 WB 721
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CONSOLIDATION TEST CONSOLIDATION TEST

STATION. CO-6 COREt PC-9 STATIOt* CO-6 COREt PC-9

IB 100 1000 

VERTICAL EFFECTIVE STRESS <KN/«T2)

S-I S-2

IB 100
VERTICAL EFFECTIVE STRESS ChN/»T2)

1E2BB

CONSOLIDATION TEST

STATION. CO-6 CORE. PC-9
S-3

5 = 116 Win* I

IB 100 I0a0
VERTICAL EFFECTIVE STRESS CKN/-.T2J

Figure 6f. Interpretation of the preconsolidation stress from
consolidation data.

31



Table 6a. Geotechnlcal test results for site no. CD-6, core no. PC-9
[Lat 39*08.53'

Sample depth

,1
o.oo  

3.12    

   3.53

4.89 5.04

5.91   

   6.41 
6.41 6.56

7.30 7.45 
7.53   

   7.93

&
2 £
o> c 
< ul

0.01   
.49  

2.01  
3.19 99 
3.32 100 
3.45 100 
3.54  
4.96 96 
5.05   
5.97 100 
6.10 97 
6.16  
6.22 100
6.35 99 
6.48 98 
6.57  
7.38 98 
7.60 99 
7.73 100 
7.«7 100

N.. long

Physical

>i 

o

55 
53 
55

54

55 
50

53
47. 
47

43 
49 
52 
52

LL

59 
60 
64

66

56 
59

53 
5 62 

53

51 
68 
60 
63

72*24.32' W

properties

PL

27 
28 
26

33

26 
29

26 
26 
27

26 
26 
27 
31

G w

   75

   64
2.71 66 
2.69 72 
2.68 69

CQ

2.68 76 
   79
2.75 62 
2.75 56

2.71 60 
2.74 62 
2.71 60 
   54
2.73 59 
2.73 63 
2.71 63 
2.70 64

. ; water depth 784

Consolidation 
test results

*t 5vm cc cs

1.67        
l fil ___ ____ ____
1.64        

1.62 80 0.68 0.07

1.66        
I CO

1.70         
1.70         
1.70 81 .51 .06

1.71 116 .54 .06 

i fiq ___ ____ ____
1.68         

m; core

. 01

I
_3
n

s_

3 0

7.5

8 0

8 1

10.0

 
____

recovery 8.03 m; ____ (

Tr1 axial test 
conditions

t5 5,
</) O

3 * 
3 * 
3 *

1 +
1 +

1 + 
1 +

2 x 
2 x 
2 x

5cm Sc

377 47 
377 94 
377 377

   31
  63.1

1 0C 1

755 188 
755 378 
755 755

su

60 
91 

120

37.6 
46.6

63.3

135.4 
142.7 
227.4

Indicate no Information]

Trl axial test results

V fu

5C 5C 
(n.c.) aym A 2 $

1.28             
.97 ____ ___ ____ -_ -_
oo __ _ __ __ __

1 ?i ____ ___ ____ __  
.74

en ____ ___ ____ __ __

.72        ____ __ -_ 
38 ___ ___ __ __ __

Average values:

5.91 6.41
0.00 7.93 0.31

250       
  0.65 20 25

Table 6b. Calculated geotechnlcal results for site no. CD-6, core no. PC-9

[Regional slope angle: 5° maximum, 5° average;    , indicate no information]

*  

5

£
«*"3.
«
M

at 
to
at

0.01 
0.49 
2.01 
3.19 
3.32 
3.45 
3.54. 
4.9B 
5.05 
5.97 
6.10 
6.16 
6.22 
6.35 
6.48 
6.57 
7.3fi 
7.60 
7.73 
7-S7

PI

~

32 

38

33

30 
30

27 

26

25 
42 
33 
17

A

0.58 
.60 
.69

.61

!eo

.55 

.55

.53 

.86 

.63 

.fi?

LI

1.22 

l!l3

1.30

1.20 
.90

1.26 
1.38 
1.27

1.32 
.88 

1.09 
l.ni

Consolidation Normalized shear 
state strength

OCR avm - 3yb Undrained

T> ~ -0 3
v « *
*J X» ** X»
a a  o 10 t  x» a i 
f 4J f- *« to ~9 O.
_- a f- t  a i- at at
O~3 OX» X c in

- c-'C -- *a c a
Yb °vb S ^ S £ o 5 5

____ 11? ____ ____ _____ ______ ____ 1 9(\ ____
____ 1 7 flfi ____ -___ _____ ______ ____ <><J ____
_ _ ?n "VJ _-__   _ _____ ______ ____ ____ ____
____ ?i i«; ____ ____ _____ ______ ____ ____ ____
..... 21 98   -     -. . .     ..... ...... ......
   22.55                  .39   
   31.60 2.53    48.40            0.58

   38.03                      
OO O£

   39.24    6.37     210.76          
_ __ 70 fi? ____ ____ _____ ______ ____ ____ __ _

   41.28 1.96    39.72            .48

   47.01 2.47    68.99            .56 
   48.41                        
____ 4<J ?4 -__- _.__ _____ ______ ____ ____ ____
   50.13                            

Normal 1 zed Factor of safety 
shear stress

^. ?L Undrained Drained 
I* c Shansep

& S. 
o o
M M

i *§. i 3. i 3.
E a E « E a
x at x v x at 
<a > m > ig >

      6.68 6.68      

                 

      5.53 5.53      

   ____ 6.45 6.45      

Average values for 
entire core.

0.65                       0.46        0.09 0.09        5.33 5.33
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CONSOLIDATION TEST CONSOLIDATION TEST

STATION! CO-7 CORE. PC-IB STATION. CO-7 CORE. PC-IB
S-l

IB iea 1000
VERTICAL EFFECTIVE STRESS CkN/»T2)

IB tea 1020
VERTICAL EFFECTIVE STRESS OiN/mTZ)

10220

CONSOLIDATION TEST

STATION. CO-7 CORE. PC-IB

IB 100 10B0 

VERTICAL EFFECTIVE STRESS <kN/»T2)

S-3

5 = 100 kN/n.2 I

10000

Figure 7f.~Interpretation of the preconsolidation stress from
consolidation data.
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Table 7a. Geotechnlcal test results for site no. CD-7, core no. PC-10 

[tat 39'07.27' N., long 72*23.25' W.; water depth 979 m; core recovery 7.82 m;   , Indicate no Information]

Sample depth 
(m)

Physical properties Consolidation 
test results

TMaxial test 
conditions

THaxlal test results

5a. *» 
o o H- oa

o.oo  

  fc-f      

 »  »*»  J»O_r

3.69 3.84

. / y ____

   5.29 
6.14 6.29

K 74
6.74   
f . A7 / . w 
/ .**c      

   7.82

«B I/I 
U, 01 
4» C

«c iZ

0.26  

3.30  
3.36 100
3.49 99
3 CO -I f|/\

3.76 95
4 Qf\

4 or inn
4 0Q Qfi

5.04   
5.10 100
5.22 94 
6.22 99
6.30  

7.26 97
7.49 100 
7.62 100
7.75 100

o

49
53
54
54

53
60

54
57
57

48
40
A 9

43

LL

57
57
59
56

60
59

53
55
64

57
51
49
51

PL G

O/" o «*o

25 2.70
90 y T)
97 9 CO

26 2.65

29 2.72
29 2.75
31 2.72

29 2.73
30 2.75
27 2.75
30 2.73

u ~ * r *  < 
^t VIB C **S °U

101            2.9

70 1.65           
69 1.64             
72 1.65             
78 1.63 47 0.70 0.09   

M l £Q

66 1.66           

69 1.66           
62 1.70           
68 1.67 120 .61 .09   
61             18.4

58 1.72 100 .44 .06   
52 1.76            
c-j i 77 __ ____ ___ _ __
54 1.76            

4-1 
Ot

3
3
3

1
1

1
1

2
2
2

i/? ^"

* A ^1

X Q   O

X QTO

x 873

5c

54
110
437

23.3
AQ C

96.4

213
437
873

su

CO

94
134

20.9
25.4

49.1

207
225
281

"C

1.07
QC

.31

.90

.52

.51

.97
-51
.32

"C 
(n.c.) am A 2 «

   _._   _    

Average values:

4.79 5.29
0.00 7.82

.    100       
0.32    0.71 15 25

Table 7b. Calculated geotechnical results for site no. CD-7, core no. PC-10 

[Regional slope angle: 5° maximum, 5° average;   , indicate no information]

Consolidation 
state

Normalized shear 
strength

Normalized 
shear stress

Factor of safety

OCR 'vb Undrained Undrained 
Shansep

Drained

8. S.

-S.B -
-- 4J IB
--IB --

PI LI 'vb

0.26
1 7p

3.30
3.36
3.49
3 C9

3.76 
4.80
4 OC

4 QO

5.04 
5.10
5.22
6.22

6.74
6.74
7.26 
7.49
7 (S>
7.7*

31
32
31
33

34
29

tji
9£

33

28 
21
22

0.65
CO

.57

.61

.64
ma

.44

.46

.58

.58 

.53

.52

.49

1 A 9

1 38
1 A 9

1.67

I no

I njt

1.67
1.27
1.12

1.04 
1.05
1 10
1.14

1.61 _   _       -   __ __ 1.79 __ - __ __   _ ____ ____ ____

_ __ 20.49 __ __ -      ____ - _ _ 24 ___-    _ _ _ _ _- _-__ ____ __ _
9H fl7
01 c*»
OO A Q

   23.35 2.01    23.65            0.50       5,76 5.76       
   29.81                   .24                       _ w i? .___ _.__ _____ ___ __ ___ _ _
__ 30 93 __ _ __ _ ___ ___ _ _ __ ____ ___ __ ____
   31.30    3.19     68.70                            
_ __ 31.67 __ -   ~ _ - ___ -   _ _     _ _   ____  ___ ____ ____ »

32 42 . _ _ _ ___ ___ _ . _ _ _ ._ _« ___ _ _
   3B.63 3.11    81.37            .68       7.83 7.83       
   39.12                   .47                     
   41.86                                            
   41.86                                          
   45.56 2.19    54.44            .53       6.10 6.10       
   47.20                                          
   48.12                                        .___
   49.05                                          

Averaqe values:
0.26 to 6.74
6.74 to 7.75
0.26 to 7.75

   0.63                                    - 
,  .73                                    .
                                0.46        0.09 0.09       5.33 5.33
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CONSOLIDATION TEST CONSOLIDATION TEST

S-l

STATION. CO-3 CORE. PC-7

10 JBB 1BBB 

VERTICAL EFFECTIVE STRESS <kN/mT2>

10B00

ITS.
18 iBB 1003 

VERTICAL EFFECTIVE STRESS <V<N/mT2>

Figure' 8f.--Interpretation of the preconsolidation stress from 
  -consolidation data.
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Table fla. Geotechnlcat test results for site no. CD-Q, core no. PC-7

CLat 3V07.22' N., lono

Sample death 
(m)

o.

0.00

2.22 
2.37

  

3.32 
3.76 
3.93

Averi

2.37 
0.00

!
o

CD

2.37

2.87

3.32

3.93

4.33 
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2
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0.01
1.44
2.30 
2.43 
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4.13 
4.26
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98

89 
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Physical properties
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water depth 1148 m; core recovery 4.47 m;    , Indicate no Information]
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1 9
.50 17 0.65 0.10   - -                           
.46             1 +    10 17.6 1.76          --   

.54             1 +    38 24.1 .63              
60 ... .. .. ... 1 + .... .. ... .... .... ... .... ....
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CONSOLIDATION TEST CONSOLIDATION TEST

CTATIONi CO-IB CORE* PC-11 STATION. CO-IB CORE. PC-11

ta

IB 100 18B0 

VERTICAL EFFECTIVE STRESS CkN/mT2)

s-i

10000

a = 105 -kN/m2 I vm l
i IB iaa 1000

VERTICAL EFFECTIVE STRESS CkN/mT2J

S-2

CONSOLIDATION TEST

STATION. CO-IB CORE. PC-11

IB 103 1000 

VERTICAL EFFECTIVE STRESS ChN/.T2>

S-3

10003

Figure 9f.--Interpretation of the preconsolidation stress from
consolidation data.
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Table 9a. Geotechnlcal test results for site no. CD-10, core no. PC-11 

[L«t 39*03.69' N., lonq 72*41.32* W.; water depth 435 m; core recovery 8.24 m;   . Indicate no Information]

Sample depth 
(m)

Physical properties Consolidation 
test results

Trl axial test 
conditions

Trl axial test results

o.

0.00

2 97

2.77

3 07

4 01

6 CO

7 fid

i 3.5 <o *» k. *» at
£ 3

   0.01
-    .65
   2.17
   2.33

2 *_?

   2.52

2.77 2.70
2.92 2.R4
   3.69

   4.90
____ i rn
5.23 5.16
   5.21
5.37 5.30
6.72 6.65
   6.73
   7.91

8 AM

ft-94 B.17

in 
ai
c
u.
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56
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47
54

79
on
07

QC

94
100
oe

IB 

O

2*
22

29
19
17

36

36

44
44

47
52
en

LL PL

31 16
29 14

OO 1 C.

27 15
25 14

39 21
34 18

42 23
/n oo

49 25
49 25
AH ?H

6 w

9fi
   54

2.71 33
2.74 33

2 7f\ 1Q

2 79 9Q

2.72 31
   50

2.71 44
2.72 42
2.72 42
   39
2.72 48

   44
2.71 51
2.71 52
9.71 40

_J

» ~ r f c Yt °vm c c cs 5u

           4.1
           7.2

1.93         -  

1.92           -
2.03           -
1.98 64 0.18 0.02   

1 O9 _

I oc

1 Q9

           10.2
1.79 105 .36 .04 - 
1.75 50 .32 .04   
           7.5
1.74           
1 77
1 .77             

at 
to

1
1

1
1

2
2
2

2
2
9

1 

*

*

5cm 5c

-

  16.5
   34.0

cc a

349 87
349 175
349 349

698 175
698 349
fiQfl fiQQ

Su

>*A 4

43.6

51.5

70.5
QC 7

123.2

156
210
?Rn

°c ac 
(n.c.) 5ym A £ *

1.96             

.77         __   

01 .... ... .... .. ....

EC .... . .... .. ....

.35          _-   

QQ .... ... .... .. ....

.60               

.3fi            _    

Average values:

2.27 2.77
0.00 8.24

215
0.36 0.67 15 27.5

Table 9b. Calculated geotechnlcal results for site no. CD-10, core no. PC-11 

[Regional slope angle: 7° maximum, 7° average;   , indicate no information]

Consolidation 
state

Normalized shear 
strength

Normalized 
shear stress

Factor of safety

OCR Jvb Undrained Undrained Drained 
Shansep

§ 

_.
V
>

0.01
0.65
2.17
2.33
2 m e

2.52
2 RQ

2.70
2.84
3 Cfi

3 07
3 07

4 on
5.03
5.16
5.21
5.30 
6.65
6 71

7 QI

8 04
8.17

PI

15
15

6
12
11

10
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21

19 
25

44

t*»

?0

A

0.60
/TO

.21

.63

.65

.50

.41
58

.43 

.57

.51

.46

.40

LI

1.13
1.27

3.67
1.08
1.55

1 9Q

1.50
I nn

1.32 
1.08

t na
1.13
1.20

Yb 5vb

5 93
   19.79
   21.25

   22.98 
   23.53
   24.62
   25.90 
   33.65

____ 35.29
   43.03
   44.01
   44.98
   45.36
   46.03 
   56.17 
   56.77

cc m
  - 66.61
   67.59

</i a v> n -» 01 c  -> i- --_,--_,
C. i- C. T- (OClB X O> X O) X O> 
O t-O i- S. (0 J= IB> (0 > <0 >u t-u t- Q > oo z: cc z: <: ac <:

0 7n   -- .... --__ __._ _ _ _ -- _ . ____
____ _____ _ __ __ ____ 37 _ .__ ____ __ _ . __ _ . ____ _»__ ____

   9.36     192.02                           

2.47    38.10            0.64       5.29 5.29       
____ _ _ _____ ______ ____ no __ ____ _ .__ _ .__ ____ ____ ____

                 .23                     -
2.28    58.97            .61       5.04 5.04       - 

.89    -6.17           .32       2.73 2.73       
                  .13                     

Average values:
0.01 to 3.87
3.87 to 8.17
0.01 to 8.17

   0.93                                    -
   0.77                                    -
                                0. 51 .......... 0.12 0.12       4.24 4.24
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CONSOLIDATION TEST CONSOLIDATION TEST

S-l
STATION* CO-II CORE. PC-12

S-2

IB IBB iroa
. VERTICAL EFFECTIVE STRESS CkN/mtZ)

10000

a * 140 kN/m* vm

IB 100 1003 
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CONSOLIDATION TEST

L*.

IB lea iaaa
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S-3

icaaa

Figure 10f. Interpretation of the preconsolidation stress from
consolidation data.
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Table 10a. Geotechnlcal test results for site no. CD-11, core no. PC-12

CUt 39*03.30' M., long 72°40.58' W.

Sample depth

. !
£ &

o.oo  
1.68 1.83

2 C1

2 C1

3.20   

   3.70 
3.70 3.85

4.72   

   5.12

6.24 6.39 
7.20   

   7.60 

Average ve

3.20 3.70 
0.00 7.60

1 

1

0.17
1 KQ

1.75

3.21
3.26 
3.39 
3.45
3.51 
3.63 
3.77 
4.73
4.79 
4.92 
5.05
6 9C

6.31 
7.27 
7.40 
7.53

dues:

i/i 01
LL.

97

93 
100

92 
94 
94

100 
100 
84

93.5 
100 
100 
100

, ; water depth 566 m; core recovery 7,

Physical properties Consolidation 
test results

s
o

55

56 
55

52 
48 
55

47 
45 
39

52 
54 
50 
57

LL PL

59 25

55 27 
52 23

58 31 
55 25 
57 27

51 22 
52 24 
43 22

52 24 
57 26 
55 25 
57 28

G w

   65
DC

2.68 86

   77
2.75 68 
2.75 62

2.72 57 
2.74 61 
2.67 62 
   44
2.67 56 
2-73 59 
2.72 47 
   57
2.73 60 
2.73 59 
2.69 59 
2.72 63

>

2
Yt 5vm Cc C s Su

1.57 42 0.63 0.05  

1.65          ....
1.70         ....

1 74 __ ___ ___ ___
1 73 _ __ __ __
1.70 140 .56 .07   
            13.9
1.76            
1.73           
1 Q1

1.73 117 .55 .04   
1 £9 ___ ____ ____ ____

i 71 __ ___ ___ ___
1.72         ....

.72 m;    , indicate no Information]

Tri axial test Tri axial test results 
conditions

01</ >

1 
1

1 
1

2 
2 
2

2 
2 
2

^ 5cmiff tnl

-   

+ ...

x 407 
x 407 
x 407

x 815 
x 815 
x 815

°c ^u

17 14.9 
35 29.9

70 24.7

105 58.2 
210 108.3 
407 118.4

205 170 
407 219 
815 286

fu  $ 

5c 5c 
(n.c.)

O OD

.85 - 

.35   -

.55 -  

.52   -

.29   

DO ____

54 __
.35   

SVB, A 5 *

     .. ..

     .. ..

     .. ..

  0.67 5 28

Table 10b. Calculated geotechnical results for site no. CD-11, core no. PC-12

[Regional slope angle: 5° maximum, 3° average;    , indicate no information]

0 
1 
1 
2 
2 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
5 
6 
6 
7 
7 
7

A 
0 
2 
0

Y 
**
Ob 
41 x»
W

f
M
41 ' 
Ol

1

.17 

.69 

.75 

.51 

.51 

.21 

.26 

.39 

.45 

.51 

.63 

.77 

.73 

.79 

.92 

.05 

.25 

.31 

.27 

.40 

.53

verj 
.17 
.51 
.17

PI

34

28
29

27 
30 
30

29
2R 
21

2R 
31 
30 
29

toe 
to 
to 
to

A

0.

~

 

62

50 
53

52 
63 
55

62 
62 
54

.54 

.57 

.60 

.SI

values: 
2.51 
7.53 
7.53

1

1 
1

1 
1

1 
1 
1

1 
1 
1 
1

-

LI *b

.79   .

.46   

.34   

.20   

.17   -

.17   

.25    -

.19 ....

.29   
f\f

.13   

.21   

   0.55
   .70

Consolidation Normalized shear Normalized Factor of safety 
state strength . shear stress

OCR ou_ -OK Undrained « « Undrained Drained 
vm VD PS1 Shansep

<Q «J

-o 3 -o 3 2L S.
a* «o a> <o o o
4J -O *J -O r  i <o 10 1/1 tn
25 *« r3 *«BT3 0. S <U EOJEftl
r  to -^ ^- <O  »- W ft) 3 CD 3 CT> 3 C71O"O x o-a x «= </» e <o e «o E 10 _ in us </» 10  »- o c: w- 4- *r- k *r* k a e -^ c t-iQCiaxw xaixw vh o i_o i- i_ 10 .c in > in > <o > YD o t- o K- <=>>«/> z < i: < z: «t

0.
9.
9. 

13.
13.

19.
19. 
20.
21.
22.

29.
29.
30.

39. 
45.
46.
47.

....

08                   .61                        
40 4.47    32.60           0.90       10.37 17.22         
48                                             

25                   .44                        

48                                          ~ 
89    4.52      70.11                                
30                                            

07 6.34    117.93           1.13       13.01 21.62        
62                   .48                        
03                                             
01 _ _ _ _ _

39 2.97    77.61           .68       7.83 13.01    ----- 
94                                             

                     0.53         0.09 0.05         6.08 10.15
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i* tft .5 -J »» 30
£2 m

8V SB 189 278 368 458 S« 639 728 811
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CONSOLIDATION TEST CONSOLIDATION TEST

S-l
STATION. CO-12 CORE. PC-14

fi-2

10 IBM ima
VERTICAL EFFECTIVE STRESS CkN/mTZ)
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VERTICAL EFFECTIVE STRESS <VtN/»T2>

CONSOLIDATION TEST

STATION. CO-12 CORE. PC-14
S-3

ia 100
VERTICAL EFFECTIVE STRESS CKN/.T2)

Figure llf. Interpretation of the preconsolidation stress from
consolidation data.
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Table lla. Geotechnlcal test results for site no. CD-12, core no. PC-14

[Lat 39»00.16' N., long 72-

Sample depth

. I
H- CD

o.oo  
2.14   

   2.64

2.64 2.79 
3.85 4.00 
4.07   

   4.47 
4.47 4.62 
4.70   

   5.10 

Average w

2.14 2.64 
0.00 5.10

o> 

<u

0.01
1.14
2.20 
2.33 
2.39
2.45 
2.57
2 CC

2.71 
3.92 
4.14 
4.27 
4.40 
4.54 
4.77 
4.90 
5.03

ilues:

46.43' W .; water depth 403 m; core recovery 5.1 m;   

Physical properties Consolidation 
test results

Iff 

C £

-Z G

95 55 
63 27

34 15 
31 12

29 9 
31 17.5 
62 29 
45 22 
55 25 
48 20 
60 33 
61 30 

100 50

LL PL

55 25 
36 18

20 17

28 15 
28 16 
26 15 
26 15 
28 17 
28 19 
41 22

G w

   67
   72
2.73 66 
2.73 40

2.72 25 
2.72 23

t\m

2.72 23 
2.71 24 
2.69 38 
2.72 33 
2.75 34 
2.72 39 
2.71 37 
2.74 34 
2.74 34

<o

_i 
Tt *vm cc cs su

8 4

1.67            

? rn ___ _- ____ ____
1.67 _ _ ____ ____ ____

2.12 115 0.10 0.01   
2.04 240 .10 .01   
1 90    _ __-_ -
1.96           
1 93 _ _ ____ __ _ _ __
I nn Qo 9O no

1 92    - -    -
1 Q7 _-_ ____ ____ ____
1 Q7 _-_ ___- ____ _>__

Trlaxlal test 
conditions

+*
<u to

1 
1
1 
1

3 
3 
3

2 
2 
2

1
+ 
+

+ 
+

* 
* 
*

X 
X 
X

5 3

  15 
  29

  58

407 51 
407 100 
407 407

817 205 
817 408 
817 817

, Indicate no Information]

Trlaxlal test results

s.

31.0 
30.3

58.7

92.2 
90.5 

127.6

180.3 
205 
310

(n.c.)

2.07   

1.01   

1 81 ____
.91   
.31   

.88    

.50    

.38   

    0.37

OVBI A £ *

        

165       
  0.71 17 27

Table lib. Calculated geotechm'cal results for site no. CD-12, core no. PC-14

*»&-3
9> 

t
3
S 
£
1

0.01 
1.14 
2.20 
2.33 
2.39 
2.45 
2.57 
2.65 
2.71 
3.92 
4.14 
4.27 
4.40 
4.54 
4.77 
4.90 
5.03

Averaq 
enti

PI

30 
18

3

13 
12 
11 
11 
11 

9 
19

« 
re

A

0.55 
.67

.25

.45 

.55 

.44 

.55 

.33 

.30 

.38

values 
core.

[Regional

LI *b

1.37   
1 22 _  

1.77   
1 mt\

1 71 ....

2.18   
1 R9
1.67   
.63   

for 0.89

slope angle: 11° maximum, 7° average;    , indicate no information]

Consolidation Normalized shear Normalized Factor of safety 
state strength shear stress

OCR o - 3 h Undrained *> » Undrained Drained 
? ? Shansep

, « «
<O 10 <U <U 

 O ** -O ** Ok Ok01 <o w « o o
** -0 *» -0 r-   
10 ra M M

"D 0 ^  ^3 ID ^ 

f  10 -r- i  <a  *  0) w 3 - cn 3 o> 3 cn
O"O X O T3 XC «1 E <0 E <0 E 10

_in 10 in lO^oic^t. -p- i-  »- i.
O.C -^-C ^- IOC«X« X <U X QJ
vVb o uo t- »-ioj:io> «»>«>

0 »-0 h- OS»tOZ«C Z «C Z «C

9 qc ____ ____ ______ __..__ _.__ n ftd .... .... .... .... ____. .... ____
19 23 - -   -
20.36                                            
20.89    7.90      144.11                             
71 41 . __ __._ ______ ______ .... .... _. _.._ ____ ____ __ _ _ _
00 AC ____ ____ ____ ______ _.._ .... _ __ .... ___ _«__ ....

23.69 4.85    91.31            1.10       5.87 9.09       
34.26 7.01    205.74            1.47       7.85 12.15      
 »fi 10 __ ____ ______ ______ __ __ _.-_ _ __ _ .__. ____ ___. __ __ _ _

37.32                                            
38 46    .    _ .__..- .__-__ ____ ____ ____ ____ ____ _.__ _____ ____ _
39.68 2.07    42.32            .57       3.04 4.71       
41.69                                            

                       0.49         0.19 0.12         2.62 4.15
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CONSOLIDATION TEST CONSOLIDATION TEST

STATION, CO-13 CORE, PC-IS STATION, CO-13 CORE. PC-IS

10 100 1000 

VERTICAL EFFECTIVE STRESS CkN/i.T2J

S-l

10000 10 tea I00a

VERTICAL EFFECTIVE STRESS <kN/mT2>

S-2

10200

CONSOLIDATION TEST 

STATION! CO-13 CORE. PC-IS

H   . . i mill       . ,....)

IB tea 1000

VERTICAL EFFECTIVE STRESS <hN/«T2>

S-3

1000B

Figure 12f. Interpretation of the preconsolidation stress from
consolidation data.
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Table 12a. Geotechnlcal test results for site no. CD-13, core no. PC-15
[lat 38*59. 98' N., long 72*46.07' W

Sample depth 
(m)

g.

  

2.93 
3.08

  

4.01 
4.77

6.50

7.47 
7.70

Averj

3.08 
0.00

1
o m

3.08

3.58

4.01

  

5.19

6.65

7.62

8.10 

ige w

3.39 
8.10

501

0.01
I rws
2.15
3.00 
3.14 
3.27 
3.33
3.39 
3.51 
3.67

4.84 
4.98 
5.11
C 10

6.57 
6.66
7.54 
7.77 
7.90 
8.03

Hues:

.; water depth 471 m; core recovery 8.19 m;  

Physical properties Consolidation 
test results

M 
Ol

99 
100 
99

100 
82

67 
71 
65

79

83 
70 
81 
83

o

51 51 
55 53 
50 55

50 57 
42 59

27 33
32 31 
28 26

32 36

35 34 
28 31 
35 36 
35 36

PL

23 
26 
30

25 
22

17 
17 
16

20

17 
17 
20 
19

G w

Q1

.... 74
   73
2.71 68 
2.73 69 
2.75 69

2.75 63 
2.73 67 

40

2.68 39 
2.71 39 
2.73 37

2.70 44

2.71 41 
2.75 33 
2.73 38 
2.74 37

2

_j 
Yt °vm ^c Cs Su

8 e

1.67 78 0.59 0.05    
1.67            
1.67             

1.70             
1.65             
            6.3

1 flO

1 00 __ _ ____ ____ ___

1.90             

1.85 120 .35 .03    
            11
i 91 i in in nd  
1.94 ... _ _ _ _ _ __ ...
1 on _ _ ____ ____ _ __
1 01    __ .... __-

-, Indicate no Information'

Tri axial test Tr1 axial test results 
conditions

01

1 
1

1 
1

3 
3 
3

-

2 
2 
2

1 - - c !  °cm °c su

+    17 24 
+   33 29

+   65 36

* 407 51 68.6 
* 407 97 79.6 
* 407 407 95.5

-         

x 817 204 156.7 
x 817 409 180.1 
X 817 817 181

!«
5C

1.41 
.88

.55

1.35 
.82 
.23

  

.76 

.44 

.22

Sc 
(n.c.) OYB A £ 1

       .. ..

       .. _.

       _ ..

       _ ..

   156      

Table 12b.  Calculated geotechnlcal results for site no. CD-13, core no. PC-15
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3.39 
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4.34 
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5.11 
5.18 
6.57 
6.66 
7.54 
7.77 
7.90 
8.03

Aver* 
0.01 
4.01 
0.01

PI

 

28 
27 
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32 
37

16 
14 
10

16

A

0.55 
.49 
.50

.64 

.88

.59 

.44 

.36

.50

17 .49 
14 .50 
16 .46 
17 .59

ige values: 
to 4.01 
to 8.03 
to 8.03
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1

1 
1

1 
1 
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1

1 
1 
1
1

[Regional
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.19   
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00 __
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07

slope angle: 6° maximum, 5° average;    , Indicate no Information]
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Normalized shear Normalized Factor of safety 
strength shear stress
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? ¥ Shansep
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men x 01 x Oi x o»
UlOJZ 10 > "" i * .2o></> Z «C Z<Z<

1 24
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  _ 27 ~         .... ____
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      .51     .^   4.9 5.9    
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CONSOLIDATION TEST CONSOLIOATION TEST

STATION* CO-14 CORE. PC-18
S-l S-2

IB 100 

.VERTICAL EFFECTIVE STRESS CKN/»T2>

IB 100 1800 

VERTICAL EFFECTIVE STRESS

1CC33

CONSOLIDATION TEST

STATION. CD-14 COREi PC-18
S-3

10 100 tzaa
VERTICAL EFFECTIVE STRESS <hN/mT2J

10203

Figure 13f. Interpretation of the preconsolidation stress from
consolidation data.
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Table 13a. Geotechnlcal test results for site no. CD-14, core no. PC-16
[Lat 38*59.66'

Sample depth

f &

o.oo  
1.74 1.89 
1.97   

   2.37

2 nd
Z ee

2.95   

   3.45 
   3.60
3.60   
3.74 3.89

4.57   

   5.14 

Average ve

2.95 3.45 
0.00 5.14

Ol

Ol

0.01
.86 

1.81 
2.04 
2.17 
2.30 
Zoo

3.00 
3.11 
3.20 
3.22 
3.33

3.81 
3.90
4.64

4.84 
4.90 
5.03

ilues:

' N. , long 72*45.80' W.; water depth 543 m; core

Physical properties Consolidation 
test results o>

M
Ol
C

uZ

65 
60 
61 
55

69

71

75

91

93

,2 LL PL o

23 30 16 
22 26 18 
  27 19 
  30 19

23 26 17

36 33 16

33 37 20

30 33 19

6 w

   76
   70
2.81 34 
2.74 37 
   34
   31

 ao

   32 
   27 
2.74 21 
   14 
   21

2.83 37
_ __ 41
2.80 43
.... 39
2.83 39

   40

_a

*t °vm ^c cs su

           1.2
.... ... .... .... 3 g
1.89 20 0.21 0.03   
1 O? .

1.91             
1.92          

6 4

2.02            
2.06            

2.14           

1.85 110 .24 .04  

1.86 120 .30 .06   

1.91          

recovery 5. 37 m;  

Trl axial test 
conditions

«

2 
2 
2

1 
1

1 
1

1

1
1

I1 5cm 5c Su

x 83 82 
x 83 41 
x 83 20

+   52
+   104

+   208

+   146

+   243 
+   390

.7 

.3 

.7

.4 

.0

.1

.1

.9 

.0

29.4 
34.7 
30.8

45.7 
62.8

133.6

55.5

79.0 
100.2

  , indicate no information]

Tri axial test results

5c 5c
(n.c.)

0.36   
.84   

1.49   

.87    

.60   

.64   

.32    

.26   

5vm A C  

         

     ..   

         

165   _____
  1.23 7 30.5

Table 13b. Calculated geotechnical results for site no. CD-14, core no. PC-16

[Regional slope angle: 9° maximum, 7e average;    , indicate no information]

f
Ol o

1
VI

1
| PI A

1.81 14 0.61 
2.04 8 .36

2. 3D 11   

3.20 9 .39
3.22     

3.60     
3.60     
3.ftl 17 .47

4.64 17 .52

4.R4 14 .47

5.03     
Average values: 
0.01 to 2.66 
2.66 to 3.60 
3.60 to 5.03 
0.01 to 5.03

Consol i dati on Normal i zed 
state shear strength

OCR 5^ - 5yb Undrained

« «j

T> * r- T> «   

2Z « £ ?I1o -2 m 01
OXIXOT) X C V> 
M IO V> <O  «- W C 

. C <r- C i- 10 C 10 
ITv n O   < O   ,   . IO -C
L1 Y b °Vb 0 £5 H- 0 >  «/>

      7.35                   0.51   
1.29    15.48 1.29    4.52            0.52

      20.35                   .31   
____ ____ 77 74 ____ ____ ..... ......    - .... ....

7fi 97 -- _____ ____ ____ ____ ____

.44    28.35    5.82    136.65         
M fC _

      29.70                       

      32.50                       
1.24    34.26 3.21    75.74            1.15 
      35.02                        
1.35    41.23 2.91    78.77            1.06 
      42.40                        

M 4 J| «

      44.50                        

   1.06                                     
O£

Normalized Factor of safety 
shear stress

"en "5. Undrained Drained 
<= = Shansep
Ol Ola. a. o o

f « E « £ « Ul 3 O) 3 CT 
2 J £ J £

X 0) X   0> X 0»

.... ....  ? a a ^ ... ....... «« O."V "t.«J       .  .

      7.4 9.5    

      6.9 8.8    

n <

0.16 0.12       3.7 4.8 page 60
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CONSOLIDATION TEST CONSOLIDATION TEST

STATIONi CO-IS CORE. PC-18

IB 18B 

VERTICAL EFFECTIVE STRESS <kN/»T2>

S-I
STATIONi CD-IS COREi PC-18 

.|      i . i i .Ml
S-2

IB iaa
VERTICAL EFFECTIVE STRESS OtN/*T2>

iaaa

CONSOLIDATION TEST

CTATIONt CD-IS CORE. PC-18

VERTICAL EFFECTIVE STRESS CKN/.T2)

S-3

Figure 14f. Interpretation of the preconsolidation stress from 
consolidation data.  
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UNORAINEO SHEAR STRENGTH (KN/.TZ>

DEVIATOR STRESS (KN/.tZ) 

40 83 1?0 1GB m 240 280 33 361

25 51 75 100 125 150 175 2C9 225 251

In UNORAINEO SHEAR STRENGTH/EFFEC. CONSOL. STRESS 

-IB -2.5-2.0 -1.5-1.0 -fl.5 B.1

In UNORAINEO SHEAR STRENGTH/EFFEC. CONSOL. STRESS 

-IB -2.5-2.8 -1.5-1.8 -0.5 B.B EL5 1.8 1.5 2.1 2,5 S.I



CONSOLIDATION TEST CONSOLIOATION TEST

STATION. CO-16 COREi PC-17

IB iea
VERTICAL EFFECTIVE STRESS <kN/i.T2>

S-l
STATION. CO-16 COREi PC-17 

l      .,,,....)

ioaa 10 laa

VERTICAL EFFECTIVE STRESS CkN/»T2>

S-2

1030

CONSOLIDATION TEST

STATION. CD-16 CORE. PC-17
S-3

« - =34

IB 108

VERTICAL EFFECTIVE STRESS <fcN/«T2>

I0aa

Figure 15f.--Interpretation of the preconsolidation stress from
consolidation data.
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Table 15a. Geotechnlcal test results for site no. CD-16, core no. PC-17

[Lat 38*59.40' N.

Sample depth 
(m)

a. 
&

0.00

2.25 

2.75

4.10

5.29

5.77

o
GO

8.
1

«£

, long 72' 46.16' W. ; water depth 475 m; core recovery 8.33 m;    , Indicate no Information]

Physical properties Consolidation Tr1ax1al test Tr1ax1al test results 
test results conditions

IAat 

u.

>, 

o
PL

   .74

2. 
2.

4.

5. 
5.

6.81 6. 

7.78  

   8.

Average

2.25 2. 
0.00 8.

75 
90

10

69 
92

96 

18

VI

75 
18

2 
2 
2 
2 
2 
2 
3

.31 

.44 

.50 

.56 

.68 

.82 
7ft

5.36 
5.49 
5.62 
5.84
6 QO

6.88 

7.85

7.98 
8.11

ilues:

-99

99

98 
97 
98 
95

100 

99

99 
99

55 61 

55 48

53 55 
  61 
  60 
39 51

55 57 

52 47

__ 47 
  54

25

24

25 
33 
33 
26

28 

24

30 
30

G w

   65
   52
   70

pi
   81
2.82 81 
   80 
   76 
2.77 76 
   75

CO

2.73 66 
   67 
   64 
2.76 57 
   55
2.87 62 

2.82 _9

   62 
   62

5

_5 
Yt "vm C c cs $11 joj

1.46           1
1.56           1

1 
1 
1

1 
1
1 
1

1 

1

1 
1

.55           1 

.62            1

.59 23 0.70 0.05    -

           6.4 -
S5 -  _-__ ____ ___ 9

.65            2 

.61            2

.65 47 .45 .08   -

.64 34 .49 .11   -

n .-. 9

.68           2 

.68           2

fu A

J. 5cm 5c Su f"' 0 ') 5vm A C *

+     28.3 18.4 0.65         --   
+     68.9 20.2 .29         -- ~

+     1H.9 19.9 .18         __ __

x 103.4 51.7 30.1 .58           
x 103.4 27.6 25.8 .93        --  

x 334.9 165.4 76.9 .46           

x 334.9 334.9 74.6 .22              
x 334.9 82.7 43.8 .53           

.                    Q.25    1.0 7 24

Table 15b. Calculated geotechm'cal results for site no. CD-16, core no. PC-17

_E

a. 
w

at

1
M 

£

| P. A

0.01     
0.74     
2 9C

2   «

2.50 36 0.65
2 CC

2 CO

2.R2 24 .44
3 7ft __ ____
4.10 --   
4.10 -   

5.36 30 .57 
5.49 28   
5.fi2 27   
5.84 25 .64
6 Q9

6.88 29 .53 
7.85 23 .44
7 Oft 17 _ _
8.11 24   

Average values: 
0.01 to 4.10 
4.10 to 8.11 
0.01 to 8.11

[Regional

11 Yb

1.56   

2.17   

1.37   
1.21   
1.15   
1.24   

1.17    
1.48   
1 ftft ....

1.33   

   0.53
   .64

slope angle:

Ql
tr

Consolidated 
data

3 OK

11.75   
i  > ni

12.69   
13.00    
13.31   
1 O QA ___,_,«.

14.66 1.57 
10 cc
21 32   -
21.32   
to pi _

70 1 ft ____
29.99   
30.80   
32.18 1.46

38.67 .88
MM T%

46.34   

        

6° maximum, 3° average;    , indicate no Information]

Consolidation Normalized shear 
state strength

OCR Sy- - «vb Undrained

3 -o 5
* 5 *
   ~3 « «  
id -- *» id -3 O.
i-    to f at ai 
x 0*0 x c </>
ia </> «  »- at c
  - C -- id C «o 
_, o _. -, ia JT
1  <_> t  O S» «/>

£f

6.15     67.0         

   8.34          0.39 
             .30   

             .22   

   14.82          .37 
             .15   
   _4.67          .22

____________________ 0.44 -_     -

Normalized 
shear stress

01 01

en en 
c c 
<a id

2. s.
o o
IA IA

E ~~ V
S Ot

J £
x at

SC «£

        

        

   

   -     

0.10 0.05

Factor of

Undrained 
Shansep

Maximum Average

   

3.8 7.5

3.6 7.1

2.1 4.2

     

safety

Drained

§ cn 
ia

*x at
_! £

   

   

   

   

   

4.2 8.5
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CONSOLIDATION TEST CONSOLIDATION TEST

STATION. CO-17 COREi PC-19 STATION. CO-17 CORE. PC-19
S-2

10 ira
VERTICAL EFFECTIVE STRESS CkN/«T2J

1000 IB 100 

VERTICAL EFFECTIVE STRESS CHN/.T2J

1D00

CONSOLIDATION TEST

STATION. CO-17 CORE. PC-19

19 100 

VERTICAL EFFECTIVE STRESS CkN/mT2)

S-3

1000

Figure 16f. Interpretation of the preconsolidation stress from 
consolidation data.
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Table 16a. Geotechnlcal test results for site no. CD-17, core no. PC-19

tLat 38*55 .36'

Sample depth 
(m)

a.

0.00

1.91

3.35
3.50

- 

5.73 

5.88

6.36

Aven

3.50 
0.00

I
4-

£

2.06

3.50

4.00

5.88

6.28

6.76 

ige vi

4.00 
6.76

0
1
1 
3
3 
3 
3
3 
3 
3

?01

.31

.84

.97 

.36

.42

.56

.75 

.82 

.94

5.80 

5.94

6.06 
6.19 
6.42 
6.55 
6.69

ilues:

N., long 72*48.90' W.; water depth 592 m; core recovery 6.76 m;    , Indicate no Information]

Physical properties

M

1 5
U, O

96 40

95 48 
95 56

96-

95 46 

96 49

96   
96 ~ 
96 36 
95   
96  

LL

54

47 
56

57

47 

46

48 
48 
48 
46 
52

PL

30

27 
28

27

28 

27

26 
26 
25 
27 
25

G w

   56
2.76 51

2.75 34 
2.75 49

   43 
   46
2.82 45 

2.81 }?3

   44
   43 
2.81 45 
   44 
   45

1.71

1.80 
1.77

1 R1

1.77

1.78 

1.84

1.79 
1.81 
1.84 
1.82 
1.79

Consolidation 
test results

c

3
*vm Cc cs Su

70 0.46 0.09   

47 .29 .06   

        g.l
29 .30 .07   

TH axial test TH axial test results 
conditions

0)

1 
1
1 
1

2

2 
2
3 
3 
3

!_. ' !_.
1 Sc 5c 
^ "cm "c ^u (n.c.) 5^ A C I

+     21.1 27.9 1.32            

+     84.3 42.6 .50            

x 165.4 165.4 79.0 .48            
a 

v i cc A no 7 co n 7n _ __ _ _ _ __
« 1K1 d 41 1 11 1 1 Id ___- ___ ____ __

* O4O rt CO n £C Q 1 f\£

* 248.0 31.0 61.0 1.97            

Table 16b.--Calculated geotechnlcal results for site no. CD-17, core no. PC-19

[Regional slope angle: 10° maximum, 7° average;    , indicate no information]

^

 o
V 

M

ft 

I
0.31 
1.84 
1.97 
3.36 
3.42 
3.56 
3.69 
3.75 
3.82 
3.94 
4.88 
5.80 
5.94

6^9
6.42 
6.55 
6.69

PI

 

24

20

30

19 
19 
22 
22 
23 
19 
?7

A

0.60

.42

.50

  

.41 

.39

.64

LI

0.88

.35 

.75

  

.53

.83 

.84

.77

.87 

.89

.74

Consolidation Normalized shear Normalized Factor of safety 
state strength shear stress

OCR 5 - o h Undrained * « Undralned Drained 
» *» Shansep
<0 10

 = 5 , 3 _L S. 
2 -3 Si -8 22
» «O MM
^ IB     T 3 to ~ "  -       
-- 4-» *> ->4- <0~3 0. E W E W E W

8 -g x 0-9 xe i/» £ <o E «o E <o
v. a . e  -  e -» <o c <o xoixoixoi 
'b vb o u o u i_ 10 -= 10 > <o > <s > o »- o t-o>(n _;«_£«:_:«

   14.83 4.72    55.17           1.32       7.7 10.9      

   25.75 1.83    21.25           .70       4.1 5.8      
-   ?fi ft! ____ ____ ______ _ __ ____ ____

   28.24    3.36      66.76                           
OO "7K

____ 29.67    -       _.      -___ ___» ____    _ . .
   36.75                  .25                   -   
   43.67 .66    -14.67           .36       2.1 3.0      
__ 44.73 _ __   __ __ -   __ _ -_ __ __ .
____ 45 63 -      - ______ _____ _. __  ___ __._ ____ __ _
   46.61                                     _-__   
   48.34          ~             - __ __ __   __ __
   49.32                      - __   '  __   _- __ __
   50.38                                     - __ __

Average values for 
entire core.

0.77                       0.45        0.17 0.12       2.6 3.8
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CONSOLIDATION TEST CONSOLIDATION TEST

STATIONi CO-18 CORE. PC-28 STATION! CO-18 COREi PC-20
S-l

IB IBB 

VERTICAL EFFECTIVE STRESS <kN/«T2)

1BB0

a =54 kN/m* 
vm

10 100
VERTICAL EFFECTIVE STRESS <KN/mT2>

S-2

1003

Figure 17f. Interpretation of the preconsolidation stress from
consolidation data.
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Table 17a.~Geotechnlcal test results for site no. CD-18, core no. PC-20

[Lat 38*55.32' N., long 72'4fl

Sample depth 
(m)

a.
 2

0.00

1.59 
1.83

  

3.10 
3.33

I *
3 2
*» 41
£ Z
   - 0.01

1.74 1.66 
   1.89 
   2.01
   2.03
2.23 2.14

3.25 3.17 
   3.39

1-T* 7-«

.80' W.;

Physical properties

(A 
01 >>
£ « LL 
u. o

96 50 56 
97 44 48 
97 « 51

96   51

96 48 57 
92 46 44 
94   59
QA _ «

PL G

30 2.84 
24 2.80 
24   

24   

28 2.76 
25 2.75 
37    
90 _   

W ^A

71   
42 1.64 
47 1.79 
49 1.77

47 1.80 
4ft    
53 1.70 
42 1.86 
41 1.83 
4ft 1 .fli

water depth 598 m;

Consolidation 
test results

... ,_ ,. ..  * 
5
.A

°vm Cc cs ^

50 0.49 0.09   

core recovery 3.72 m;    

TH axial test 
conditions

,
1

1

2 
2 
?

c/)

+ 
+

*

X 
X
X

5

   

   

378.9 
378.9 
37fl.Q

5C Su

23.4 28.0 
13.8 25.2

48.2 33.2

379 147.2 
189.5 87.2 
05. 1 70.?

-, Indicate no Information]

Trl axial test results

Su Su

5c 5c
(n.c.)

1.19    
1.82   

.69   

.46   

.fl3    

5cm A C *

     ..   

     _   

Average values:

1.83 2.23   
0.00 3.73  

.    155     .
0.33    0.66 8 r.s

I

Table 17b. Calculated geotechnlcal results for site no. CD-18, core no. PC-20 

[Regional slope angle: 10° maximum, 7* average;   , Indicate no Information]

Consolidation 
state

Normalized shear Normalized Factor of safety 
strength shear stress

OCR Undralned

*
  -*»

PI LI
f- 41

*> Undrained Drained 
j? Shansep _____

 ^ 1_ T-

Jvb

0.01
0.72
1.66
1.89
2.01

26 0.52 0.46
24 .55 .96
27    .93

27 .85

5.27
12.15
13.83
14.71
14.86
15.66
16.40
23.20
24.81
25.77
26.72

4.12     37.85      -
1.02    
   0.82 4.8 6.8      

   10.43 -   140.14         

.69

3.65

29
19
22
25

.60 

.41
.86 
.89 
.18 
.80

2.33     30.80            .57 3.3 4.7      

Average values for 
entire core.

0.75                       0.50        0.17 0.12       3.0 4.2
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UNORAINEO SHEAR STRENGTH CNN/»T2>

J 25 58 75 188 125 158 175 2M
*         I   " i | i i 11 | . i 111 M i i | i 11.11   i i | r

DEVIATOR STRESS (KN/.t2> 

248 328 4C8 460 568 641

  -n 
f g
! 3 ?s < 2 m

fo S

*J 1
bi s? - .!Js *S* 0»

5!i

II  M»
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Figure : 18f. Interpretation of the preconsolfdation stress from
consolidation data.
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Table 18a. Geotechnlcal test results for site no. CD-19, core no. PC-21 

[L«t 38*55.23' N., long 72*49.49' W.; water depth 595 m; core recovery 5.D5 m;   , Indicate no Information]

Sample depth 
(m)

a. 
,2

0.0-

3.53 
3.68

4.29 
4.52

Aven 
3.68 
0.00

| 
&

3.68

4.18 
4.44

4.92

ige v< 
4.18 
4.92

t> at

V

0.01
.50

2.02
3.54
3.60 
3.74 
3.86

3.98 
4.11 
4.36 
4.58 
4.71 
4.85

Hues:

Physical properties Consolidation 
test results  

vt
Of

u.

94 
94 
94

94 
96 
92 
93 
94 
92

S 
o

40 
42

38 
45

LL

42 
44 
56

56 
45 
42 
42 
44 
43

PL

25 
24 
24

27 
20 
22 
23 
23 
24

G w

   65

to
   39
2.84 41 
2.84 39 
   40

   40
   33 
2.81 36 
2.79 36 
   37
    33

1 
1 
1

1 
1
1 
1 
1 
1

5

3 

it avm cc cs ^

          3.5

          13.5
.88 35 0.20 0.05   

OK

.88            

.87           

.92   _   _ .. ....
QA f)*\ J)M f\f

QQ

.92             

.90           

**
ai to

1 
1

1
1

2 
2 
2

TH axial test TH axial test results 
conditions

Su su 

>} 5cm 5c Su (n -c ' ) 5v» A C *

+     99.2 63.4 0.64             - 
+     49.6 47.8 .96              

+     24.8 45.8 1.85             

x 578.5 289.4 160.3 .55             
x 578.5 578.5 217.6 .38               
x 578.5 144.7 140.8 .97             

                    0.37    0.67 17 25.5

Table 18b.--Calculated geotechnical results for site no. CD-19, core no. PC-21 

[Regional slope angle: 8° maximum, 3° average;   , Indicate no Information]

Consolidation Normalized shear Normalized Factor of safety 
"s state strength shear stress
JK.
o.
01

OCR 3,_ - ouK Undralned « « Undralned 
*" VD o. w Shansep

Drained

s. s.

<
0.01
0.50
2.02
3.54
3.60 
3.74
3 OK

3.93
3 QA

4.11
4.36
4 CQ

4.71
1 AC

PI A

17 0.43
on A o
32   

29   
25   
20 .53 
19 .42
21   

LI

0.94 
.75
.50

.45

.52

.70
CQ

.67

.47

*b «

   4
   16
   29
   30 
   31
   32
   33 
   33
   34
   36 
   38
   39
   4O

Vb 1 I

.99      

.28 1.16    

.45      

.46      

.05    7.11 

.47      

.57      

.67 .63   
CO

.61      

.70        

</» 10 T-c f ta
S £ &

4.72        

     201.95   

-13.67        

ai
c
10

O fil
.72
.45

  

  

c 
ra
in

0.41

  

.27

X <U X <U X <U 
<O » IO > IO >z: f. z: f. z f.

      3.0 7.8      

                 

      2.0 5.2      

Average values for 
entire core.

0.86                        0.47         0.14 0.05        3.4 9.1
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Figure 19f. Interpretation of the preconsolidation stress from
consolidation data.
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Table 19a. Geotechnical test results for site no. CD-20, core no. PC-22 

[tat 38'54.71* N., long 72*49.59' W.; water depth 525 m; core recovery 6.89 m;   , Indicate no Information]

Sample depth 
(n)

Sc_ + »
£ &

O flfl   .-

2.35 2.50

3.19   

3.87   

   - 4 . 27 
4.35 4! 50

5.39 5.54 
5 54  

   6.04 
6.3«5   

   6.75

Average v« 
5.54 6.04 
0.00 6.75

D» 

1

0.01
njt

2.42

3 00
3.93 
4.06 
4.20 
4.42

5.46 
5.79
5.86 
5.98 
6.41 
6.54 
6.68

llues:

Physical properties Consolidation 
test results

M

!J2 LL
U. 0

99 36 61

53 26 24 
44   25 
46   26 
62 22 31

68 26 31

77 ~ 32 
65 26 31 
67 26 31 
71   32 
66   31

PL 6 w

en

__    62
30 2.76 62

- - 38
15 2.74 28 
16    31 
19    3Q
19 2.74 33 
__    32
18 2.82 31

20    29
18 2.81 32 
18 2.81 33 
18    31 
18    29

2

_i 
T t *vm cc cs su

            4.4
            6.1
1.66 33 0.53 0.04   

2.02            
2.00            
2 00         - ....
I Rfi ?7 99 flA ....
           11.5
1 Q1 fift 5M flA ....

1.96             
1.92            

1.96             
1.98            

TH axial test 
conditions

*»
w

2 
2 
2

1 
1 
3 
3 
3

1

x 
x
X

+ 
+ 
* 
* 
*

5cm

599.2 
599.2 
599.2

399 
399 
399

5

599.5 
299.7 
150.2

82.7 
41.3 
99.9 

399.6 
50

Su

394.3 0 
196.3 
149.01

49.0 
40.2 

113.0 1 
142.4 
82.9 1

Tri axial test results

5c 5c 
(n.c.)

    

.66   

.99   

.59    

.97    

.13   

.36   

.66   

   0.36

am A 5 1

     _   

         

155         
  0.77 10 30.5

Table 19b. Calculated geotechnical results for site no. CD-20, core no. PC-22 
[Regional slope angle: 9° maximum, 4" average;   , Indicate no Information]

Consolidation 
state

Normalized shear 
strength

Normalized 
shear stress

Factor of safety

OCR 'vm 'vb Undralned Undralned Drained 
Shanseo

S. S.

 3

PI LI
i- Ol    -. 1-

Jvb

0.01 
0.84 
2.36 
2.42 
3.19 
3.19 
3.88 
3.93 
4.06 
4.20 
4.42 
5.40 
5.46 
5.79 
5.86 
5.98 
6.41 
6.54 
6.68

Averj 
0.01 
3.19 
0.01

 

31

9 
9 
7 

12

13

12

13 
14 
13

ige va
to 3. 
to 6. 
to 6.

0.

 

 

-

 

86

35

55

50

50 
50

ilues: 
19 
54 
54

1

1 
1
1
1

1

1 
1

-

.03    

.44   

.67   

.17   

.00   

.75   

.15   

.93   
DC _,__,__

   0.64
   .93

5.
14.
15.

19.
9£

9£

27

29.
31. 
39.
40. 
43.
44.

49.
en

   

y-t ____ ____ _____ ____ ____ 0 flA ____ ____ ____ ____ ____ ____ _._
70 - -- ____ ____ 42 ____ ___
08 2.19    17.92            0.65       4.2 9.3      
07
ft 7 ____ ____ ___ ____ ____ ____ ____ __ _ _ __
13 _ _ _.__ _ _ __ _ 49 ___ ...
-q
76 __  ____ . __ __.. ... ___
03 ____ ____ .__ __._ ... .... .... .... ... _ .
03 .74    -8.03           .28       1.8 4.0      
92    _     -.-.- -_..  ____ 29 ....     .... ..-_ .... .... ....
46 1.68    27.54            .53       3.4 7.6      
Af, _ ____ __ ____ ____ ___ '

09 .... 3.52      110.91          .... .._ .... _.__ ____ .._ .... 
18     .... ..... ...... .... .... .... . _ .... ____ ____ .... ....
Ofl

                     0.57         0.16 0.07        3.7 8.4
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CONSOLIDATION TEST
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Figure 20f. Interpretation of the preconsolidation stress from
consolidation, data.
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Table 20a. Geotechnical test results for site no. CD-21, core no. PC-23 
[Lat 38*52.15' M.. long 72*52.74' W.; water depth 505 m; core recovery 7.4 m;   . indicate no information]

Sample depth 
(m)

Physical properties Consolidation 
test results

Triaxlal test 
conditions

Triaxlal test results

_ I
£ £

o.oo  

3.X   

-- -- 3 en

3.50 3.65

4 3A

   4.76 
4.82 4.97

5.91 6.06
6 O.C

-    7.2fi

p>

o>
«c

0.01
1.31
2 00

3.06 
3.18 
3.25
3.30
3.43
3.57
4.35
4.41
4.55 
4.69 
4.89
5.92
5 QQ

6 O9

7.05 
7.1fl

3 » 
5 " LL 
u. o

83 34 42 
94   42

0? __ 44
°3 .- SV
Q/> 44 45

91 26 43
91   54 
91 -- 52
QQ A 7 AQ

07 AO AQ

97 48 45
94   46 
07 « 46

PL G

23 2.85 
29   

25   
04
yi y _e

77 ? 70

27    
27   
26 2.79

OC 9 DC

14 2.79
25   
25   

_n ____

43 ....
44 1.83 
42 1.84

41 1.90
49 1.63
45 1.77
48   -
40 1.75
48 1.78 
48 1.71 
45 1.76
46   
47 1.79
46 1.84
43 1.83 
d3 l.fil

5vm cc

 

130 0.46

245 .57

135 40

cs su
   1.6

3 4

rm
   17.9

AO _

     

3

1
1

1
1

3
3 
3

2
2
7

I ;-

+ .....

* 455
* 455 
* 455

x 606
x 606 
x finfi

«c Su

17.9 26.9 
42.2 31.2

71.7 50.6

m l nf A

454.8 144.5 
56.8 65.3

151.6 104.4
606.4 166.0 
303.7 i^n.fi

Sc

1.50 
.74

.71

.76

£O

.27 

.43

5C

(n.c.) 5m A 2 *

        _ «...

        _   

        ..   

Average values:
3.00 3.50                                                           200     
0.00 7.26                                                       0.29   0.67 15 25

\

Table 20b.~.Calculated geotechnical results for site no. CD-21, core no. PC-23 

[Regional slope angle: 8* maximum, .4* average;   , indicate no information]

  Consolidation 
,5 state

t 

f
M

T»

4->

T9

OCR

«o 
+»
«o

T9

fa --

SV» *

 s
4->
fa 
 a fa

Normalized shear Normalized Factor of safety 
strength shear stress

5vb

fa
4->

 5

Undralned 
ên
c

1
M

10   -

|

M

Undralned Drained 
Shansep

PI A LI Vb

0.01
1.31
2 m
3 AC
3 10

3.25
3 VI
3.43
3.57 
4.35
4.41
4.55
4 CO
4.89 
5.92
5.98
6 O9

7.05
7.1ft

19
13

19
27
22

21
27
25
23

23 
31
21
?1

0.56

  

.50

fli

.53

.58 

.65

1.11
1.00

QA

.93
1.00

aC

70

.83

.91 
1.03

.flfi

____ 9 go -   .... ...... .... " '._ 0 34   - .... .... .... .... .... ....
_ __ 21 17 .... .... .... - ... .... 54 .... .... .... .... .... ____ .___
._._ ?7 fli ___. .... ______ ______ ____ _.__ __._ ._.. .... __._ ____ ____ _._.
____ 23 79 .... ... . ...... ...... _... ____ .... .... .... __ ._. __  ...
.... 24.31    - 8.23       175.69       -       -    - __ --   - __

   26.70 4.87    103.3           0.83       6.0 11.9      -

.... 34 03 .... -   -.- ... -.-._« ._._ .... .... . .... .... .... _. . ....

   36.58 6.70    208.42            1.02       7.4 14.7      

   44.73 3.02    90.27            .61       4.4 8.8      
.... 51 76 .. .... ...... ...... .... _.._ .__. __.. .... .... _  
.... ««7 77 .... .   ...... ...... .... .... .... .... .... ._._ .___ _ _ .___

Averaqe values for 
entire core.

0.76 0.46         0.14 0.07       3.3 6.7
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UNDRAINED SHEAR STRENGTH <KN/*T2> 
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CONSOLIDATION TEST 

STATION. CO-22 COREi PC-24

1 IB 182 

VERTICAL EFFECTIVE STRESS

S-l
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CONSOLIDATION TEST

STATION. CO-22 COREi PC-24
S-2

avm = 31 kN/m2 I

IB 108 1000 

VERTICAL EFFECTIVE STRESS <NN/»T2>

CONSOLIDATION TEST

STATION! CO-22 CORE. PC-24

IB 100 

VERTICAL EFFECTIVE STRESS CV.N/.T2)

S-3

1000

Figure 21f. Interpretation of the preconsolidation stress from
consolidation data. :
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Table 21a. Geotechnlcal test results for site no. CD-22, core no. PC-24

[Lit 38*5I~87 ( N., long 72*52.27

Sample depth 
(m)

f

0.00

2.68 
2.83

3.23

  

4.09 
4.45

5.43 
5.66

Avert 
3.23 
0.00

| 
&

2.83 

3.23

  

3.73 
4.09

4.60

5.58

6.00

ige vj 
3.73 
6.00

?
Ol

0.01
.21

2.75 
2.89 
3.01 
3.15 
3 24

3.29

3.40 
3.45
3.52 
3.66

4.52
4.75
5.50 
5.72 
5.85 
5.96

ilues:

' H. ; water depth 637 m; core

Physical properties Consolidation
test results «i

VI

e

92
89 
87 
90

84 

88

88 
91

97

92 
96 
96 
96

*LL 
o

32 42
30 39 
  41
  39

27 38 

  38

  36
  43

36 47

44 55 
47 53 
  54 
  55

PL

19 
20 
20 
19

21 

21

21 
22

25

26 
27 
28 
28

G w

   60
   31
2.73 49 
2.80 48 
   45 
   45 
   43

2 72 30 '-" 41

____ 44

   45 
   45

2.73 57 
   59
2.79 67 
2.77 67 
_ .__ c-t
   66

5
.9

____ ____ __ __ i 4
1.78 24.5 0.40 0.09   
1.67            
1.78            
1.81            

6 n

1 ftt .... .... .. ....

1 ft! .... .... . ._

1.80             
1.81            

1.73 31 .41 .07   
__ _ ____ ____ ____ 8 1
1.59 36.5 .68 .11  
1.63            
1.64             
1.65            

recovery 6.26 m ;   

Tr1 axial test 
conditions

to

3 
3 
3

1 

1

1 
1

2 
2

5 5cn 5c

* 165 165.4 
* 165 41.3 
* 165 20.7

+     20.7

+     83.4

x 248 248.1 
x 248 124 
x 248 62

s»

41 
36.2 
27.4

14.9 

90 e

28.6

61.8 
53.4 
50.5

, Indicate no Information]

Tr1 axial test results

su su .

Sc 5c

88 __    ____      _
1.32         _-   

.71          -   

.34   -      - -   -

25           ....
40 ___ ____ __ ____

.         105        
     0.25   0.83 12 19.5

Table 21b. Calculated geotechnlcal results for site no. CD-22, core no. PC-24

 o
w

8
Ol

5 PI A

0.01     
0.21     
2.75 23 0.72
2 DO Ifl fit

3.01 21   
3.15 20   
3.24 -   
3.29 17 .63
3.40 17   
3.45 ._   
3.52 15   
3.66 21   
4.09     
4.09     
4.52 22 .61
4 75 __    
5.50 29 .66 
5.72 26 .55
5 OC 9C

5.96 27   

Average values: 
0.01 to 4.09
4.09 to 5.96
0.01 to 5.96

[Regional

LI Tb

1.30    
1.47   
1.19   
1.30 '   

.53   
1 35 ____

1.60    -
1.10   

1.45   

1.41   

1.35   
1.41   

   0.76
   .62

slope angle: 15° maximum, 8° average;    , indicate no Information]

Consolidation Normalized shear Normalized Factor of safety 
state strength shear stress

OCR o_ - ouK Undrained 2. 2 Undralned Drained 
** vb S" ? Shansep

5 <0 Ol 4» 
T3 *» 0.0. 

e « w « o o
*> -0 *> -0 r- r- 
« <O M VI

 25 la 2.3 15 TS Q. E 4> E 4» E 4»
    <e      t  <a f- v <u 5 en 3 en 3 01
S T3 X OT3 X C «n E -<0 E <0 E «B 

<0 «/i <o   - O> C ~- _. t- _. -- fc._. c -- c -- <o c <o x <u x <u x <u Out o uo t »- <o _= "2 > * > * > VD «j t  «j i  o > to zc «c z: «c x: «c

,
1 57 0 88

20.52 1.19    3.98           0.30       1.2 2.2      

yy AC __ ____ _____ __ _ ____ ____ ___. ____ ____ ____ ____ ____ ____
23.50                                         
24 17 .__- --  .__ _____ ____ 2fi .__. ____ ___. _.__ .___ ____ _.__
24 54 .___    - _____ _._ ____ ____ .___ ____ ____ ____ ____ ____ ____
25 36 -     _- _____ --- _ . __ . __.. ____ ____ ____ ____ ____ __._ __ _ .
25.74    4.08     79.26                           
tjf tyc

27.30                                         
30.51                                          

33.13 .94    -2.13           .24       1.0 1.7      

39.11 .93    -2.61           .24       1.0 1.7      
40 4*> ____ ____ _____ _____ -_-. -___ ____ ____ ____ ____ ____ ____ ____

41 02 _._. ____ _____ _____ ____ ____ _.__ ____ ____ __._ _ __ ____

_                        0.33         0.25 0.14       1.3 2.5
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CONSOLIDATION TEST CONSOLIDATION TEST

STATION. CO-22 CORE* PC-25
S-l

1000

%n - 29 kN/m2 |

VERTICAL EFFECTIVE STRESS (HN/»r2>

10 IBO 

VERTICAL EFFECTIVE STRESS <KN/»T2>

S-2-

IBBB

CONSOLIDATION TEST

STATION! CO-22 COREi PC-25

10 tea
VERTICAL EFFECTIVE STRESS CkN/»T2J

S-3

10B0

Figure 22f. Interpretation of the preconsolidation stress from
consolidation data.
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Table 22a. Geotechnical test results for site no. CD-22, core no. PC-25 

[Lat 38*51.86' N., long 72*52.30' W.; water depth 607 m; core recovery 6.21 m;   , Indicate no information]

Sample depth 
(n)

Physical properties Consolidation 
test results

Trl axial test 
conditions

Tr1 axial test results

+Ja. -t->
,2 £

O nn ..

1.88   

9 70

U 

<

0.01
.31

1.74
1.94 
2nn
2 1 7

2 1 A

2.32

o»
c
u.

95 
97

97

99

|LL

40 52 
  51

AQ

49 62

PL

26 
27

9R

1ft

G w

   56
   40
   74
2.77 63 
   54

   61

2 72 69Z - 7Z 61

Yt %m Cc

1.63      
1.67     

1 £fl

1 CO _. _ ____

cs su

   1.4
2 C

w

1 
1

1

1

E a a
3? cm c

+     10
. MA

+     41

.3 

.7

.3

Su (n.c.) 5^ A C $

13.8 1.34               
12 ft fi?1

1Q 3 47 ....   . .-   ....

2.38 2.53 2.45 90 35 45 25 2.77 58 1.66 20 0.36 0.06    
      3.35            54             2.6

3 on

4.25

4 T*9

5 5ft
5 01

   4.31 93 28 37 20 2.81 45 1.83 
   4.43 92   38 21    43 1.81 
4.64 4.58 93 -- 39 22    43 1.78
4.87 4.79 93 28 40 19 2.75 45 1.80
   4.88 ~          46   
5.73 5.65 98 24 41 23 2.79 45 1.74

5 O7 Qfl 1f\ AQ OO 9 7Q C9 1 7C

   6.00 98   45 29    45 1.80
S.?1 fi.13 QQ   &* ?5    & 1.71

  

29

31

  

.37

.32

  

.04

.07

  

6 4

3 
3 
3

2
2
?

* 
* 
*

X

248.1 
248.1 
248

392.5

307.5

248.1 
62.0 
31.0

 30? 0

196.4
Qfl.5

78.7 
51.6

TO 0

110.6
103.3
77.6

.32 -              

.83              
1 9R

yo . ___ . __  ___ __ __
53 _. __ ___ __ __ _ __

.79                 

Average values:
1.88 2.38 __  _______  _-__  _ __   _-__    ____    _-_  -       65 -__-_-__
0.00 6.21                                                           0.30    0.76 8 27.5

Table 22b. Calculated geotechnical results for site no. CD-22, core no. PC-25 

[Regional slope angle: 15° maximum, 8° average;   , indicate no Information]

Consolidation 
state

Normalized shear 
strength

OCR vb

Normalized 
shear stress

Factor of safety

Undralned ^ ^ Undrained Drained 
«= «= Shansep _____

f  IO  

Z
| PI

0.01   
0.31  
1.74  
1.94 26 
2.06 24 
2.13   
2.18 22 
2.32 32 
2.45 20

3.39  
3.39  
4.31 17 
4.43 17 
4.58 17 
4.79 21 
4.88  
5.65 18 
5.87 21 
6.00 16 
6.13 20

Average va 
0.01 to 3. 
3.39 to 6. 
0.01 to 6.

A

0.65

  

.65 

.57

.61

.75

.75 

.70

lues: 
39 
13 
13

LI

1.42 
1.13

1.59
1.22 
1.65

1.47 
1.29
1.24
1.24

1.22 
1.14 
i nn
1.50

l/t ID Ul ID f-

Yb %b s £ I £ 1
.... 1 05        ..... .....    
   10.93                 

19 1ft
__ 12 94 __ __   __ ___
   13.38    4.86     51.62   
____ 1 7 fiQ ____ ____ ___ __ ____ _
   14.57                 
   15.39 1.30    4.61       
_ 91 nd - -___ _ _ __ _
   91 9Q ... ---_ . . ___ __
   21.29           - <~*fc      
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Figure 23f.~Interpretation of the preconsolidation stress from
consolidation data.
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Table 23a. Geotechnical test results for site no. CD-24, core no. PC-28

tLat 38*24.91' N., long 73«23.54'

Sample depth

ex

0.00 

1.06 

1.21

1

2 
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A 
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0

.71
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.71

ven 
.21 
.00
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~m

1.

1. 
2.

3.
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1. 
3.

M
O 
0

w*..
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86 
29

11

w 
71 
11

0

1 

1
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1
1 
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1
1

8.

>

.01

.20 

.13

.27

.39 

.46

.51 

.64 

.72

.78

2.77 
2.90 
3.02

Hues:

W.; water depth 328 m; core recovery 3.23 m;    , Indicate no Information]

Physical properties Consolidation Trl axial test Tr1 axial test results 
test results ^ conditions

in 
w

iZ

25 

27 

39

31 
33

35

51 
55 
62

o

8 31 

6 28 

  27

  26 
  24

10 29

10 19 
  26
  25

PL G w

__    35
__ _ _ _ 54
  2.72 43 

  2.72 34 

._    32

__    28 
__    23
__    29
  2.76 28

  2.75 24 
20    25 
18    26

1

1 
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1 
2
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2

5 Su $uj-j *  * 

" 1 *c" *c
n 5vm cc cs *»! « j? 5cm Sc su (B - C -> Svm A £ *

7<> 10 0 00, 0 fll   - - _____ _____ _____ ____ ____ ___

.93            i +     20.7 176.6 8.53            

.95             i +     41.3 207.4 5.02         ~   
04            - 1 + ..... ... _ ... ____ ____ _ .... _. ..

4 <
Op i o ne M

AQ 9 v 1 flO 1 1OO O 1 QC 9 CQ *_

.04            2 x 199.7 99.9 104.6 1.05         ~   

.06             2 x 199.7 48.2 64.4 1.34             

                                    0.67   0.53 15 32

Table 23b. Calculated geotechnical results for site no. CD-24, core no. PC-28
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0.01 to 2.29
2.29 to 3.02
0.01 to 3.02

[Regional slope angle: 10° maximum, 7° average;    , indicate no Information]

Consolidation Normalized shear Normalized Factor of safety 
state strength shear stress
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Figure 24f.--Interpretation of the preconsolidation stress from
consolidation data. .
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Table 24a» -Geotechnlcal test results for site no. CD-25, core no. PC-29 

CUt 38*24.74' M., long 73-23.24' W.; water depth 392 m; core recovery 2.75 m;   , Indicate no Information]

Sample depth 
(m)

Physical properties Consolidation 
test results

0>

Tr1ax1al test 
conditions

TH axial test

su su

resul ts

S C 8 >, -1 5 ac ac
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^ » |S ^ ^ ^ U VIW *  * t/> t/> *"   *  "*  

0.00    0.01            33                - -                     
1.43 1.64 1.53 99 45 52 28 2.78 47 1.75 102 0.28 0.03    - -                     

1 7?  
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   2.75

1 7fl

I on
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2.04 
2.19
2 .  
2.54 
2.68

on en 47
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OO HI AO

97 38 40
98   41 
98   49

oc o Q-J

31   

31   
op o on
i*H  *    %

25   
22   

mf i n*%

« « OO

48 1.78 
47 1.76
39 1 91
38 1.94 
42 1.83

56 .30 .05   

::: :::: n:: ~~

ii
i
2
2 
2

+

X 
X

  

413.4
413 
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U 7 19 A
22.7 36.6

46.2 55.2

413.4 130.2
206.7 102.9 
103.4 101.9

2 0

1.61

1.20

.32

.50 

.99

           ..

         ~ ~

Average values:
1.72 2.12                                                           220        
0.00 2.75                                                       0.31   0.77 17 25

Table 24b.--Calculated geotechnfcal results for site no. CD-25, core no. PC-29

[Regional slope angle: 6° maximum, 4° average;    , indicate no Information]

_ Consolidation Normalized shear 
J. state strength

£ OCR
 o

1
 I 
o»
£
1

0.01 
1.53 
1.65 
1.78 
1.90 
1.97 
2.04 
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2.54
9.fift

PI
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16
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16 
16 
97

A LI
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.42 .95
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... i nn
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Tb °vb

   11.98 
   12.92
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   15.43 
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1Q BO
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Consol Ida ted 
data

8.51

  

3.27

a -s
 0

X 
10*u

  

14.26
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Consolidated 
  data

90.02

   

38.85

- oyb Undralned

a
«9 o

1o -o o.  r- o> a) 
x e M 
 o i- v c
   «0 C (0 
U U 10 -Ci  a =» 01
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        1.16   

204.57         

          .82

Normalized Factor of safety 
shear stress

at

e
 0

 > 
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o

e 

"x

 

 

 

4? Undralned Drained 
" £ Shansep

S.
o 

o> 6 o> E at
Ot 3 Ol 2 ^*
£ J £ J £
ot x at x at 
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 C £ «C £ «C

   17.1 25.6      
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Average values for 0.80                       0.46         0.10 0.07        4.4 6.7 
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VERTICAL EFFECTIVE STRESS <kN/mt2>
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CONSOLIDATION TEST

STATIOHi CO-28 COREi PC-38
S-2

IB iea
VERTICAL. EFFECTIVE STRESS <hN/»T2>

1003

CONSOLIDATION TEST

STATION CO-28 COR& PC-30

IB 103 

VERTICAL EFFECTIVE STRESS <JtN/i«T2>

S-3

IBM

Figure 25f.~Interpretation of the preconsolidation stress from
consolidation data.
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Table 25a. Geotechnical test results for site no. CO-26, core no. PC-30

[tat 38*24.51' N..

Sample depth

o. *J 
£ &

o.oo  

2.85 3.00 
3.00   

   3.50
__ o cc
3.55   
3.60    

   4.00

4.08 4.23 
4.88 5.03 
5.11   

   5.51

Average vi 
3.00 3.50 
0.00 5.51

Ol 
Ol

£
at

0.01

2 CO

2.92 
3.06 
3.18

3.30 
3.43

3.66 
3.78 
3.92

4.09
4.15 
4.95 
5.17 
5.30 
5.44

ilues:

long 73*22.92' U. ; water depth 520 m; core recovery

Physical properties Consolidation 
test results

M
01 >»
C <0
tZ 0

99 34 
99 38 
98  

99   
94  

99 53 
99   
99  

99 52 
99 51 
99 49 
99 - 
99  

LL PL

56 28 
51 27 
52 28

55 28 
46 25

60 28 
55 25 
57 26

62 32 
72 38 
66 31 
53 34 
71 34

G w

   67
   47

cc

2.80 41 
2.76 59 
   57

   57 
   54

2.65 76 
   69 
   66

   69
2.71 70 
2.75 78 
2.72 75 
   74 
   71

i
_!

Tt °v» ^c cs Su

____ ___ ____ __ 54

1.68 40 0.39 0.06   

1.69    _       -___

1.67             
1.79            

lisa        
1.67            

8 8
1.61 52 .52 .08   
1.54 25 .62 .10   
1.61            
1.63    _      - _   
1.59 ___ ____ ____ -___

5.51 m ;    . Indicate no information]

Trlaxlal test 
conditions

at

1 
1

1 
1

3 
3 
3

2
2 
2

!<-

+    

* 137.6 
* 136 
* 137.6

X 179 
X 179 
x 179

5

17.2 
34.5

68.9

137.8 
34.5 
17.2

179.2 
89.6 
44.8

Su

17.2 
19.6

32.8

34.2 
31.0 
22.4

45 
43 
29.5

Trlaxlal test results

!«

1.00 
.57

.48

.25 

.90 
1.30

.25

.48 

.66

!« 

(n.c.) Oyj, A C 5

        _   

        __   

        _.   

        _   

        ._   

    95        
0.25    0.85 10 21.5

Table 25b. Calculated geotechnlcal results for site no. CD-26, core no. PC-30

[Regional slope angle: 19° maximum, -10° average;    , indicate no Information]

^ Consolidation Normalized shear Normalized Factor of safety 
£, state strength shear stress
_: 

f
Ol

¥<a
M 

1

* PI A

0.01     
I nn
2 *>8      -
2.92 28 0.82 
3.06 24 .63 
3.18 24   
3.25 __   
3.30 27    
3.43 21   
3.55     
3.55 _.   
3.66 32 .60

3.92 31   
4.09 -   
4.15 30 .58 
4.95 34 .67 
5.17 35 .71 
e 30 10
5.44 37 1.00

Average values: 
0.01 to 3.55 
3.55 to 5.44 
0.01 to 5.44

LI

0.46 
1.33 
1.21

1.07
1 00

1.50 
1.47
1.29

1.27 
1.18 
1.26 
2.11

    

OCR Oy., - oyw Undrained ,« .*

" """ "~" ' """ ' to to

5 <0 01 at 5-3 ** a. a. « 01 <o o o  o ** x> »    
10 10 MM

23 "S 23 15 -p a. E _ a* -- « i-    « i- a» at 3 o> 
o -a x o T3 x c vi E <o _ in 10 i/> <o   -OIC<  *(-

  K wh o _> o _> _><oJc «> " TU <_> I  o I  o><s> z «

____ 7 OH ____ ____ _____ ___ ____ n 7fi ____ ____ _ __
____ 17 23   _ __-_ _____ _____ ____ 33 _ _ ____
   19.51 2.05    20.49           0.46       -

?1*?4
____ ?1 71     4 3R _____ 73 ?Q ____ _ _ ____ ____ __

- 22 91   ____ __   ___ _
.. _,

   25.79                             

   27.08 1.92    24.92           .44       
   31.57 .79    -6.57           .22      

      33 53 .... .... ...... ..... ....      . -.  

.... 3d 3? .... .... ...... ..... ... .... .. .... .

                           0.35          0.31 0.17

Undrained Drained 
Shansep

i S, i S,
J £ 4= £
X Ol X Ol
10 > 10 >£ «t ac f

1.5 2.7      

1.4 2.6      
  / X »«3 .... ....

  -    1.1 2.2.
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Figure 26f. Interpretation of the preconsolidation stress from
consolidation data. '  
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Table 26a. Geotechnlcal test results for site no. CD-27, core no. PC-31

CLat 2a'24.38' N., long 73*22.80*

Sample depth

5
a. £» o o
 - CO

O n/1 __

1.06 1.21 
1.21   

   1.71

2 CO

2 CO ____

3.65    

   4.05

4.13 4.28 
4.87 5.02 
5.10   

   5.50

Average vi 
1.21 1.71 
0.00 5.50

o» 
Z
V

0.01
1.07
1.13 
1.27 
1.39 
1.46
1.51 
1.64 
2 tin

3.71 
3.83 
3.98

4.14
4.20 
4.94 
5.16 
5.29 
5.43

llues:

W.; water depth 553 m; core recovery

Physical properties Consolidation 
test results

VI
w

uZ

90 
99 
99

99 
98

99 
97 
98

99 
99 
99 
99 
99

,2 LL PL 
o

48 60 29 
46 59 31
  59 31

  54 27 
  52 27

42 41 21
  45 22 
  48 24

40 47 24 
39 49 25 
39 51 25 
  52 27 
  53 25

G w

   55
   65
2.81 63 
2.82 57 
   55

   59 
   43 
   49

2.76 45 
   44 
   45

   46
2.72 46 
2.71 46 
2.76 49 
   49
   48

e 

«

^t °vm ^*c ^s ^u

           6.5
1.65 52 0.52 0.07    

1 72 --  -___ ____ ____

I CO

1.79             
            H.4

1.82             
i Rn ... ..... .... ....

            14.0
1.76 120 .46 .05   
1.73 125 .51 .07   
1 7ft
1.79 _ _ . ____ ____ ____ 
1.81            

5.58 m;  -

Trlaxlal test 
conditions

w

1 
1

1 
1

3 
3 
3

2 
2 
2

j? 5cm

: :::::

* 248 
* 248 
* 248

x 551 
x 551 
x 551

5c

6.9 
13.8

27.6

62 
248.1 
31.0

551.2 
275.6 
137.8

Su

16.7 
17.6

17.9

62.4 
81.8 
47.4

141.6 
144.2 
116.1

, Indicate no Information]

Tr1 axial test results

fu 'fu 

(n.c.)

2.42   
1.28    

.65   

1.01    
.33   

ya ____
.52   

O nn

5v» A £ »

    ._  

    __  

    __  

O O^ C *5*7 C

[Regional slope angle: 8° maximum, .2° average;      , Indicate no Information]

^ Consolidation Normalized shear Normalized Factor of safety 
£ state strength shear stress

**

t
«
i s
&z
$ PI A
<

1.13 31 0.65 
1.27 28 .61
1 *O ya __

1 4C

1.51 27    
1.64 25   

2 <a __ _ _

3.71 20 .48 
3.83 23   
3 OP 9A _

4.14 -   
4.20 23 .58 
4.94 24 .62 
5.16 26 .67 
5.29 25   
5.43 28   

Average values: 
0.01 to 2.68 
2.68 to 5.43 
0.01 to 5.43

LI

1.10 
.93

O£

1.19 
.64

1.20 
.96

.96 

.88 

.92
00

.82

  ...

rcR 5vm - 5vb

225 1
« 10 
 O <0    -O <0 r- 
f *» <O f- 4-> «  « 
r  10 i-    « i- Wo-o x o-o x eM « to «e  «-   z e -~ e f- <«

Ik 0 t O (- O (- (- 
° VD 0 t- 0 t- 0

____ 7 jg ____ ____ _____ _____ ____
   7.56 6.88    44.44        

8 en
____ 9 30 ____ ____ _____ _____ __
   9.77    7.68     65.23   

____ in 07 ____ ____ _____ _____ ____

n <n ____ ____ _____ _____
nc ei

____ ?fi 51 ____ ____ _____ _____ ____

9Q OC

   29.30 4.10    90.70        
   34.83 3.59    90.17        
   36. 4R                  
____ 17 4«» ____ ____ ______ _____ ____
____ 1ft «>O ____ ____ ______ _____ ____

O ca ______ _______ ______ __ _ ________
7fi _______________________________________

Undralned * * Undrained Drained 
g> g> Shansep
o» at
a. 5.
0 0 

M M

CV E -41 E 41 E a* at 3 en 3 en 3 en to E us E «e E «e
£5 x « "x « x «
<ax: <g><e><a> >u> £<SE:<£<

0 91   -- -- -- --      -    - ____ ____
   1.39       10.1 39.8      

.65                      

.49                     
   .92       6.7 26.4       
   .84        6.1 24.1      

        0.14 0.04        3.7 14.9 (
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UNORAINEO SHEAR STRENGTH CKN/«T2>

150 175 220 225 251
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i m 
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CONSOLIDATION TEST CONSOLIDATION TEST

tTATXQNi CO-32 CORE. PC-32 STATION. CO-32 COREi PC-32

am . _

IB.
IB 103 

VERTICAL EFFECTIVE STRESS <KN/«T2>

S-I

1BBB

S-2

iaea
VERTICAL EFFECTIVE STRESS <hN/»T2>

CONSOLIDATION TEST

STATION. CO-32 CORE. PC-32
S-3

Ui.
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""vm ' 28 kN/m2 i
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1800

Figure 27f. Interpretation of the preconsolidation.stress from
consolidation data. ;
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Table 27a.~Geotechnlcal test results for site no. CD-32, core no. PC-32 

[Lat t38*22i05' N., long 73*21.05' W.; water depth 1098 m; core recovery 8.02 m;   , Indicate no Information]

Sample depth 
(m)

Physical properties Consolidation 
test results

Triaxial test 
conditions

Trl axial test results

*» k.

£ 2 |
o.oo   o.oi
      1.95
2 OY 9 QC 9 C.Q

2 QC __ 0 M

__  ____ 3.14 
      3^21

3 26
   3.46 3.39

__ o 47
      4.99
4.98    5.04 
      5.17
   5.38 5.31 
5.38 5.53 5.45

____ 6 51
6.50 6.65 6.57
7.51    7.57
-.-- __ 7 70
   7.91 7.84

1 5lL
|JW (*)

OQ I/I 11

OO 07 ^A

84   33

86   40
QO A jt

89 35 47 
86   47 
85   48 
93 42 48

QA -34 4(=

% _e 4.c
Q£ C9

95 -- 53

PL G

20 2.77
22    

22    
24   -

23 2.78 
24    - 
25    -
26 2.71

25 2.76
26 2.74
27   -
27   

- Tt

95

on
60 1.68
52 1.70
55 1.70

53 1.71
51 1.72
CD

55   -
57 1.70 
61 1.69 
55 1.72
M l CD

53   -
56 1.70
58 1 72
61 1.65
56 1.71

Oy___ Cg Cj S(J

8.6 0.44 0.08   

           

         2.1
6 A

44 50 OR    
..__ ___- _._ 7 fl
OQ A9 n7
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.25 ____       
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.44        -
.68         -
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__ __

    

_.  

Average values:
2.96 3.46                                                          -
0.00 7.91                                                           0.27

60
0.71 3 28

Table 27b. Calculated geotechnlcal results for site no. CD-32, core no. PC-32 

[Regional slope angle: 8° maximum, 2° average;   , Indicate no information]
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Figure 28f.~Interpretation of the preconsolidation stress from
^,. ^-^. -.,..- consolidation data. j .

119



- 
 c

o
o
i 

»-
  
i
 o

^
rj
c
o

to
ro

a
»

o
o

o
>

ro
v
o

-<
*i

n
c
n

c
o

A
i-
»

a
?

v
o

->
ir
o

O
C

O
i-

O
l

3 
o
 o

 
o
 
*
 c

o 
co

 c
o

»
 C

O
-v

l 
4

* 
<

 
**

*

si i c

 3 o
 

CO o
 J o  * cn r s> cn

sr
.

3
0

n
i 

n 
ca 

-
o 

c (
n 

i 
n 

4 4
 
 
 *

n 
c
  

 
re

 c
o 

i/i
 e

n *
 i 

to
 u

3 2
4 t h
 

W

>. 
4

n 
 

 *
 

4 
9

 M

1 1 1 1

O
 

C
O

o 
to 1 1 1 1

ro
 i

 
ro

 r
o 

ro
ro

 i
 

I 
i 

ro
 r

o 
ro

 l
 

ro
 c

o 
i 

i 
i 

i 
ro

 i
 

-v
i c

o 
c5

 <
5 

i 
i 

i 
CD

 c
n 

cn
 i

 
~

j o
 i

 
i 

i 
i

1 
I
I
 

I
I
I
 

1 
1 

1 
1 

0
 

1 
1 

1
  

i»
 

i 
i 

  
i
i
i
«

 
i
i
i
i
>

 
i
i
i
 

a
ti
c
o

i 
t
o

il
 

i 
i 

cn
 i

 
i 

i 
i 

co
 

i 
i 

i

o
i 

i 
cn

  
» 

--
j c

n 
i 

i 
i 

*»
 *

» 
cn

 
i 

-~
j r

o 
i 

i 
i 

cn
 i

 
co

 C
D 

cn
 o

 
i 

i 
ia

t
r
o
»
io

^
i 

i 
i

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i

i 
4>

. £
» 

4k
 t

o 
to

 t
o 

i\»
 r

o 
ro

 r
o 

ro
 r

o 
ro

 r
o 

ro
 r

o 
ro

 r
o 

 -
  

i-«

* 
o»

 c
D

 
V

O
  

i i i i i i i i i i i i i i i i j i i i ! i j i | j i i

9
 C

«J
  i

3 
ao

 *
» 

ro
 c

 
-j 

co
 0

1 
ro

 c

i-
1 

l
u

i 
i 

cn
 

ro
 i

 
i 

i 
l 

i 
i 

i 
l

i 
i 

l

!-
  

1 
!-

 
ro

 i
 

cn
 -

  
i 

ro
 

->
i 

i 
ro

i 
: ;

: 
; :

 
i 

i i
  

i i
 

  i
 i

1 
C

D
 

1

  
1 

 
ro

 i
 

i->
vo

 
1 

4>

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1

1 
1 

1 
I
I
I
 

!
l
 

1 
1 

1

J-
 

i 
en

i
rs

 .
V

O
 

1 
C

O

; :
 ; 

; ;
 i

: i
 : 

t 
; :

 :

  
i 

i 
i 

i 
i-
 

i 
i 

i 
i 

i 
 

1 
1 

J 
1 

J 
O

i 
i 

i 
i 

i 
t-

i 
i 

l 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i 

i 
i

i 
i 

l 
i 

i 
i 

i 
l 

i 
i

1 
1 

1 
1 

1 
O

i 
i 

i 
i 

i 
  

i 
i 

i 
i 

t-
I
I
 

i 
1 

1 
C

O

i i
 :

 : 
i i

 
ii
ii
ii

i 
i 

i 
i 

i 
i 

1
1

1
1

1
1

1 
i 

ro
 i

 
i 

i
1 

1 
CO

 
1 

1 
1

1 
1 

1 
1 

1 
O

i 
i 

i 
i 

i 
  

i 
i 

i 
i 

i 
ro

 
i 

i 
i 

i 
i 

*.

1
1
1
1
1
1
 

i
i
i
i
i
i
 

i 
i 

i 
i 

i 
i 

i
i
i
i
i
i

!
!
!
!
!
!

::
;:

::
: i

 ;
 :

 : 
o 

: 
: 

: 
; i

 «
  i

 i
 i

 i 
ii
ii
ii
-
' 

i 
i 

i 
i i

  
1 

1 
1 

1 
1 

O
l

I
I
I
I
I
I
 

I
I
I
I
I
I

!
!
!
!
!
!

1
1

1
1

1
1

 
1

1
1

1
1

1
!!
 
I
!
!
!
!

3 
t 

J 
-jj

 
} 

*
 *

«
J 

O
 

fN
^ 

H
* 

O
 

ij
 
H

* 
C

J
 

M
O

 
<o

0 
^
O

 
{Q

1
1

1
1

1
1

::
::

::
 

ii
ii
ii

to
 i

 
i 

i 
i 

i 
  

1 
1 

1 
1 

1 
to

 i
 

I 
i 

i 
i 

ro
 i

 
i 

i 
i 

i

1
1
1
1
1
1
 

1
1
1
1
1
1

!
!
!
!
!
!
 

!
!
!
!
!
!

«
k
 

1 
1 

1 
1 

1
oo

 i
 

i 
i 

i 
i 

  
i 

i 
i 

i 
i

00
 

1 
1 

1 
1 

1 
vo

 
1 

1 
1 

1 
1

1
1
1
1
1
1
 

1
1
1
1
1
1

!
!
!
!
!
!

!
!
',
.
.
?

l 
l 

ro
ro

 c
n 

i 
i 

i 
-v

i c
o 

ro

ii
ii
ii

ii
ii
ii

ii
ii
ii

I!
,1

::
: 

::
::

:;
i
l
l
!
!
!
!

ii
ii
ii
:

M
M

!!
!

Av
er

ag
e 

sa
np

le
 d

ep
th

 (
*)

C
on

so
lId

at
ed

 
da

ta

T
H

ax
la

l 
da

ta

Co
ns

ol
id

at
ed

 
da
ta

Tr
la
xi
al
 d

at
a

Dr
ai

ne
d 

Va
ne
 

Sh
an

se
p 

.

55 rt O
.

re
 0

1 rt

Ma
xi
mu
m 

sl
op
e 

an
gl
e 

Av
er

ag
e 

sl
op

e 
an
gl
e

Ma
xi

mu
m 

Av
er

ag
e

Ma
xi

mu
m 

Av
er

ag
e

3
 
Ol

S
a

(t
 
H

ta
 Q

.

O
l §; 00

 . s?
r

o 1
0

c
o »0

.
f\> ro In

o 
>

 
i 

i 
->

i-s
i 

i 
c
n
i 

cn
 i

 
i 

tn
 i

 
A

 i
 

4k

I! 
01

 r
o 

| 
cn

 !
 

01
 !

 
 -

  
i 

-v
i 

i 
ro

 
l 

in
to

 i
 

in
 i

 
 ->

 i
 

co
 i

 
cn

 i
 
i-

k
ia

c
o
i 

i 
i 

«4
C

n 
i 

tn
 c

n 
i 

i 
i 

4*
 *

» 
-t

1 
1 

1 
W

 1
 

1 
1 

O

-> 
<

 o
i 

i 
i 

i 
to

 o
 i

 
cn

 c
o 

i
i
i
c
n
a
t
i
-
>

i
i
i
i
i
i
i
i
 

 
 »
c
o

«
o

.-
j|
 

i 
at

 a
t 

in
 e

n 
cn

 in
 in

 i
 

i 
*
 »

 *
» 

co
 to

 t
o
 t
o
 r

o 
o

re
 o

 a
o 

-o
. 

i 
i 

-j
 c

n 
cn

 .
u 

co
 »

-  
-«

 
i 

i 
ro

i-
>

o
to

c
o

*»
ja

ti
->

in
o

 
t/i

 o
 *

o.
 r

o 
i 

i 
ro

 a
t 

oo
 a

t 
ro

 v
o 
»

 
i 

i 
oo

 »
 i
  

cn
 v

o 
-j
 r

o 
o

 c
o 
  

i->
 i-

> 
i->

 i
 

i 
 -

  
i 

i
i
i

§
O

O
I
 

1 
O

 
1 

to
 
1
0
 I

O
 

1C
* 

1 
1 

1 
v
o
 V

O
 
IO

 
O

 
O

 
O

 
1 

V
O

 
C

O
 0

0
 

V
O

 
1 

1 
1 

C
O

 
£
»
 
l-
>

i 
i 

i 
i 

i 
to

 i
 

ro
 i

 
it
o
i 

i 
i 

*»
 i

 
i 

i 
i 

i 
i 

ic
n

ii
o

i 
1

0
1

 
i 

i 
-J

 i
 

i
cn

 a
t 

at
 

i 
i 

en
 i

 
-t»

  *
» 

-t»
* 

l 
1 

i 
w

 c
n 

cn
 

>
 

t 
i 

i 
 *»

 r
o 

to
to

c
o

to
i 

i 
ro

 I
 

ro
 r

o
ro

ro
 i

 
1 

ir
o

ro
ro

 
ro

ro
 *

 i
 

i 
vo

 i
 

ro
  (

»*
-  

<»
 i

 
i 

la
ta

tc
o

ir
o

i 
i 

ir
o
ir
o
i 

i 
ro

 i
 

I 
ir
o

i 
vi

 
' 

i 
! 

' 
! 

' 
' 

' 
V

i 
' 

' 
' 

' 
i 

00
 

i 
i 

I'H
- 

i 
ro

 i
 

! 
«!

 i
 

! 
i 

o

1 1 1 1

**
i-^

i-+
t 

i 
la

tc
o

a
ic

n
c
n

in
ik

i 
la

ta
ta

t 
cn

a
to

o
 

ii
o

i-
>
a

ic
o

o
ic

n
c
n

i 
i 

-J
 c

o 
10

S
en

 c
n 

i 
j 

-j
 i

 
cn

 c
n 

cn
 -
j 

i 
i 

lo
ia

te
n
 

cn
 C

D 
i 

io
ic

n
c
n

a
tO

i 
i 

i 
o

 r
o 

cn

I 
! 

j 
! 

I 
tn

 ! 
H.

 ! 
!

i 
i 

i 
i 

i 
o

 i
 

at
 i

 
i

; 
; 

! :
 i

 5
 : 

£ 
i i

i 
i 

i i
 i

 
i 

ii
Ii 

i 
i 

i 
  

i 
  
i
i
 

i 
i 

i 
i 

o
 i

 
o

 i
 

i 
1 

1 
1 

1 
O

l 
1 

CD
 1

 
1

i 
i 

i 
i 

i 
i 

i
i
i

!:
;;

::
 f
 i 

: i
1 

1 
1 

1 
1 

1 
O

l 
1 

1 
1

j 
! 

! 
1 

ro
 

I 
1 

1 
1 

to

1 1
 1 

1 P
I 

i 
I 

en

j i ! !
1 

1 
1 

0
 

1 
1

i
l
l
*
 
i
i

1 
1 

1 
O

 
1 

i 
1 

1 
1 

CO
 

I 
1

^
! 

! 
! 

co
! 

! 
!

| i
ro

ro
ro

i 
i 

i 
i 

i 
ro

 r
o 

ro
 i

 
i 

i 
i 

H
- 

 -
 

X
X

X
I
 

1 
1 

1 
I
X

X
X

I
 

1 
1 

I
+

 
+

i-
i 
i-
i i

-i
 i

 
i 

i 
i 

en
 e

n 
cn

 i
 

I 
i 

i
r*r

*r*
 i
ll
!

tn
 e

n 
in

 i
 

i 
i 

i
!-

  
!-

  
1 

1 
1 

1
cn

 -
vi 

en
 i

 
i 

i 
i 

 -
  

en
  -

» 
i 

i 
i 

l 
  

  
  
t
i
l
l
 

at
 C

D 
an

 i
 

i 
i 

i
i
i
i
i
 

to
 r

o 
to

 
i 

l 
i 

i 
10

 c
o 

en
 i

 
i 

i 
i

4
k
 
1
0
 
0

 
1 

1 
1 

!

I
I
I
I
 

  
. 

  
I
I
I
I

ii
ii
ii
i

 ! 
i 

i 
i i

 i 
i i

i 
i 

i i
 j 

j i
S 

S 
S 

S 
S 

! 
1

i 
i i

 i
 : 

i :
! 

! 
! 

! 
! 

! 
!

::
::
::
:

to
 c

o 
to

 i
 

i 
i 

i 
o
 o

 o
 i

 
i 

i 
i 

to
 t

o 
to

 i
 

I 
i 

i 
I
I
I
I
 

I
I
I
I

H
- 

C
O

 
I
I
I
I

en
 o

 -
J 

i 
i 

i 
i 

 -
  

to
 e

n 
i 

l 
i 

i
en

 r
o 

co
 i

 
i 

i 
!

t
i
l
l
 

en
 0

1 
in

 
1 

1 
l 

l 
O

 O
l v

o 
1 

1 
1 

1
  
 
 
i
i
i
i
 

01
 0

1 
01

 i
 

1 
i 

i

.
.
.
!
!
!
!

to
ro

 -
j 

i 
l 

i 
i 

to
 r

o 
vo

 i
 

l 
i 

i

i 
i

! 
|

 l 
S

t 
! i!

i
i
i
i

ii
i!

ii
ii

| 
| 

| 
|

IS
!!

1 
! 

! 
!

ii
ii

  | i cn
 

ro b P to
 

to 1 1 j 1 1 ! 1 ! i

vO
 
to

 
1 

1 
1 

1 
C

O
 

Jf
c 

1 
| 

| 
|

1 
1
0
 

1 
1 

1 
1

1 
en

 l
 

i 
i 

i
cn

 a
t 

l 
i 

l 
i 

» 
  

to
 i

 
i 

i 
i

ro
 t

o 
i 

i 
l 

i
A

 W
 

1 
1 

1 
1

! 
?»

 ! 
! 

! 
! 

!
§
!
!
!
!

->i
 -

Q
*

S
i

> i i i ! -. + i i i i i

!-
  

t-
>

 j 
vo

 c
o 

O
 e

n 
-  

co
 r

o 
**J

 i-
*

-:
 i 

! i
 

:i
 i 

i :
M

i! iii
i

i e
n
ro

i-
' 
o

 
H

- 
cn

 c
n 

Io

-
 
 

, 
  

,

t- 
i 

i 
i 

i

i
i
i
i
 

i
i
i
i
 

i
i
i
i

C
O

 
1
  

1 
I 

1 
I 

^
J
 
0
0
 

1 
S 

1 
1

I
I
I
I

1
  

H
- 

1 
1 

1 
1

to
 i-

> 
i 

i 
i 

i 
^
C

D
! 

! 
! 

!

.
?
!
!
!
!

*
»

-
>

!!
 

1 
1 

1
ro

 e
n 

1 
i 

l 
i

l i ! i I j i  i

: :
 : 

j 
; 

; :
 !

ii
ii

ii
ii

ii
ii

M
l!

'i
i
i
i

I
I
I
I

To
p 

B
ot

to
a 

Av
er

ag
e

Fi
ne

s

C
la

y

P -o
 

f- 6
> C
 

«*

Q
l 

0
° O c«
" 

La
b

Se
t

Sy
m

bo
l

8
"

Q
l

n cT

>
l

?
 

Q
ll

o
 n

 
1

Q
l

> 0
1 *'

«*
 v

>
-.
2

O
 
 *
 

o
 a

. 
3
 x
 

c.
 -
A

"' 
S

ro
. 
* ifr o

00
 

(D



0.
0

1. 
0 

.

2
. 

0
 

. 

3
. 

0
 

.

4
. 

0
 

. 

5
. 

0
 

. 

6
.0

 
.

7
. 

0
 

.

8
.0

 
.

9
. 

0
 

.

0
. 

0

D
E

P
T

H

IN
T

E
R

V
A

L

C
rr

O

. 
I I

T
E

X
T

U
R

E
o-

Z
F

lN
E

S
 

x-
Z

C
LA

Y

&J
 

£
 

5!
 

B
S

 
S

 
S

 
B

i 
M

 1
 i

 M
 1

 |
 1

 M
 |

 »
 1

 |
ll
 1

X
 

<

»

"
«
 

j 1 1

x 
i i i

* 
SE

E 
'E

XP
LA

N
AT

IO
N

 O
F 

SY
M

BO
L

A
C

TI
V

IT
Y

P
I/
X

C
U

Y
 

P
 

P
 

P
 

P
IU

 
*
 

01
 

OB

1
.3

-*
,

% V y

  i|
i|
i|
U

i
5*

 
FO

R 
M

OR
E 

DE
T

M
O

IS
TU

R
E 

CO
NT

EN
T

<*
 D

RY
 S

O
IL

 W
T.

)
V

n 
P

L
I  
 
 
 6

  
 
 
 IL

L

M
 

4>
 

en
 

m
 

S
 

S
 

B
 

tg
 

S
 

5
1 

1 
1 

| 
1 

M
 

| 
1 

1 
1 

| 
1 

M
 \

 
1 

M
 |

 1
 i

 1

1  
 
 
 
 
 
 
 
 D

   
. 

  
" 

i 
*^

»
(  
 
 
 
 
 *
l 

n
8

1 
"
 

  L
 

O
V

  
 
 
 
 
 D

 
  

 

1 
1 

1 
| 

1 
1 

1 
| 

1 
1 

1 
| 

1 
1 

1 
| 

1 
1 

1 
| 

1 
1 

1

M
L 

#

CO
NS

O
LI

DA
TI

O
N 

ST
AT

E
S

IG
V

ra
'-S

lG
V

b
1 

(K
N

/r
at

Z
)

o-
C

O
N

S
O

Ll
D

A
T

lO
N

 
TE

S
T 

x
-T

R
l A

X
IA

L
 T

E
S

T H
- '
 

H
- '

tn
 

s
 

u\
 

ca
 

is
 

s
 

co
1 

1 
1 

1 
j 

1 
1 

M
 

| 
1 

1 
M

 
j 

1 
1 

1 
1 

i 
1 

1 
1 

1

0
 

X
 

. 
'

f

1 
1 

1 
1 

i 
1 

1 
1 

1 
1 

1 
> 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1

NO
RM

AL
IZE

D 
SH

EA
R 

ST
RE

NG
TH

an
d 

NO
RM

AL
IZE

D 
SH

EA
R 

ST
RE

SS
^
 

o
-L

A
B

 
*
 

-T
x-

S
H

A
N

S
E

pS
 

 
 

VA
N

E 
5

 
5

 
B

 
 
 
 1 

| 
||
 H

il
l,
 

| 
\ 
-
^
^
  
 
 ' 

  
"
"
"
'

S

: 
' 

*

ST
RE

SS
  
 
 »

 
 
 1 

1 
II
 H

ll|
  
 
 M

-i

0

, _
_
_
 D

R
AI

N
ED

 
ST

RE
NG

TH

44
4«

|  
 i 

i n
un

Fi
gu
re
 2

9a
. 
Ge
ot
ec
hn
ic
al
 
pr

of
il

e*
ST
AT

IO
N:

 
CD

-3
4 

CO
RE
: 

PC
-3

4



ZZl

UNDRAINED SMEAR STRENGTH CkN/»T2) 

25 58 75 100 125 159 175 233 225 29

DEVIATOR STRESS (KN/.T2) 

63 128 1G8 ?23 248 268 328 3GI 481

!$ 
S 2

IS
?  
- t/>
i3. m 
1%

In UNDRAINED SHEAR STRENGTH/EFFEC. CONSOL. STRESS 

-3.B -2.5-2,8 -1.5-LB -fl.,5 B.B B.5 LB L5 2.8 ZS II

In UNDRAINED SHEAR STRENGTH/EFFEC. CONSOL. STRESS 

-3.8 -2,5 -2.B -1.5 -L8 -8.5 B.B B.5 LB 1.5 2.1 2.5 II

:n
IIIs
IS

.! t
'fs- i 
!§:S * ? O u* 
2 O

f»,

**
i|m.|M,.|

: S
i 
?

fci

'.I 'X' "-V



CONSOLIDATION TEST CONSOLIDATION TEST

STATION. CO-34 CORE. PC-34 STATION. CO-34 CORE. PC-34
S-l S-2

a = 16 kN/m* °vm

10 tea
VERTICAL. EFFECTIVE STRESS CHN/.T2J

JBC3

VERTICAL EFFECTIVE STRESS <kN/«.T2>

CONSOLIDATION TEST

STATION. CO-34 CORE. PC-34

in.
S-3

IB 10(3 

VERTICAL EFFECTIVE STRESS <hN/WT2>

1003

Figure 29f.~Interpretation of the preconsolidation stress from
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CONSOLIDATION TEST CONSOLIDATION TEST

STATION! CO-35 CORE, PC-35
S-l S-2

ia 100
VERTICAL EFFECTIVE STRESS <kN/«T2>

IB 100 

VERTICAL EFFECTIVE STRESS <kN/«T2)
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CONSOLIDATION TEST
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Figure 30f.--Interpretation of the preconsolidation stress from
consolidation data.
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Table 30b. Calculated geotcchnlcal results for site no. CD-35, core no. PC-35
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CONSQLIOATION TEST

STATION. CO-36 CORE. PC-36
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Figure 31f.~Interpretation of the preconsolidation stress from
consolidation data.
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Table 31a. Geotechnlcal test results for site no. CD-36, core no. PC-36 

[Lat 28*08.12' M., long 73°37.25' W.; water depth 1300 m; core recovery 7.33 m;   , Indicate no Information]

Sample depth 
(n)

Physical properties Consolidation 
test results

01

i

THaxlal test 
conditions

Trlaxlal

Su - s,
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0.00
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3 pi

  

4 01
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S o?
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3 5. 
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*> 0)

& Z
  - 0.01

2 09
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3.81 3.73
__  1 H7
    7 00
   4.06
   4.11 
4 31 4 7d

4 QO ____
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.... 5.54
5.75 5.67 
   5.84
5 QQ C Qft
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   6.82 
7.03 6.95
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 Uu CJ

96 46 60
100 48 78
100 43 79
99 ~ 79

100   68 
99   70

98 52 51

96   51

QQ ">Q AK

99 42 43
99 ~ 48 
QO   48

PL G

30 2.75
37 2.66
34. 7 .Rfl
34 ....

27   
?0 --

28 2.76
97

27   

?c o 70

24 2.74
38   
38   

-j 

1T^ ^wn C S tl

148             0.6
« no O <9

81 .... ... _ _ .... 5 8
72 1.60 26 0.76 0.08   -
104 1.46 10 .88 .14   
10? 1 dQ ... .... .... -.
OR 1 4ft .... .... ..  ....

88 1.53            

7Q £ £

49 1.71             
38 1 91       -   -
42 1.84           
39             17.1
37 1.78 110 .28 .06   
TQ 1 01

40 1.86             
40 1.87            

0)

I
1

1 
1

3 
3
3

2
2
7

1

* 
*
*

X 
X

5cm

.....

413.6 
413.6
413.6

537
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5C

20.7
29.6

64.8

413.4 
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268.7 
13d.d

su

10.1
13.3

17.6
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77.2

1 QJt 1

127.6 
I3t.fi

°C
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.27
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1.14
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.34

.48 

.OR

°C

(n.c.) om A c 5

        _   

        ._   

        ..   

        __   

Average values:
3.81 4.31                                                          -
0.00 7.03                                                        0.34

40
0.75 5 26.5

Table 31b. Calculated geotechnlcal results for site no. CD-36, core no. PC-36 

[Regional slope angle: 8° maximum, 8° average;   , indicate no information]

Consolidation 
state

Normalized shear 
strength

Normalized 
shear stress

Factor of safety

OCR 'vm Jvb Undrained £ 2

   « t- i  10
 g

PI LI
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Shansep _____

 ? t. ip-
'vb
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5.41
5.54
5.67
5.84
5.90
6.69
6.82
6.95

30
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0.65
.85

1.05

1.40
1.63
1.53
1.42

1.49

23
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.44 .51
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.63

6.15
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16.07
17.79
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19.37
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20.61
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29.73
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1.62    
.56  -

9.93     
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0.53  -
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   0.49
   .19

3.6 
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3.6 
1.6

   2.07     20.63

.32

.55
21
19
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.55 
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.57 
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.20 
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3.48    78.43   .86 6.2 6.2     -

Average values: 
0.01 to 4.83 
4.R3 to 6.95 
0.01 to 6.95

0.49 
.81

                               0.49         0.14 0.14        3.6 3.6
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CONSOLIDATION TEST CONSOLIDATION TEST

CTATIONi CO-37 COREi PC-37 STATlONi CO-37 OWE. PC-37
S-l

IB 100 

VERTICAL. EFFECTIVE STRESS <KN/mT2)

ieea

S-2

1B00

VERTICAL. EFFECTIVE STRESS <KiN/mT2>

Figure 32f. Interpretation of the preconsolielation stress from
consolidation data.
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Table 32a. Geotechnical test results for site no. CD-37, core no. PC-37
[Lat 38»05.71' M.. long 73*45. 02'

Sample depth 
(m)

ex.,2
0.00 

0.80

1.28

2.32

2.96 
3.44

Averi 
0.80 
0.00

I*» 
£

1.20 
1.43

2.47
2 AC

3.84

ige vi 
1.20 
3.84

0

1 
1 
1 
2
2

|
.01 
.81 
.86 
.00 
.13 
.35 
.33
.39

3.50 
3.62 
3.78

ilues:

W. ; water depth 573 m; core recovery 3.84 m;    , Indicate no Information]

Physical properties Consolidation THaxlal test THaxlaltest results 
test results conditions

tn
Ol

u.
~

90 
96 
95 
99

99

98 
98 
98

,2 LL 
o

39 47 
~ 48 
  49 
43 52

30 44

30 39 
  41 
« 39

PL

 

25 
25 
26 
26

26

22
24 
23

G w

   53 
   51
2.84 51 
   53 
   . 51
2.79 51 
    48
2.78 46

2.81 39 
   40 

'    37

-

1
1 
1 
1

1

1 
1 
1

5
Yt °vm cc cs su « i/i

n _ _
77 _ _ .__. __.__. __._ 1
73 ---     -_ ____ _..__ 1 

1 73             1 
.68 20 0.31 0.04    -
___ _ __ _ 14 8
.78 90 .48 .06    -

D7 9

.88             2 

.85            2

fu

1 ac 
!  "cm 5c S"

+     6.9 17.8 2.59
+     12.4 25.2 2.04 
+     22.0 27.3 1.24

x 523 523.7 190.4 .36 
x 523 261.8 149.1 .57 
x 523 130.9 122.9 .94

(n.c.) Sym A £ *

         ..   

        ._   

a

O ^c n £Q o 90 c

Table 32b. Calculated geotechnlcal results for site no. CD-37, core no. PC-37
[Regional slope angle: 22° maximum, 9° average;    , Indicate no Information]
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I
 >  
D»

| PI A

O ni ___
O BI _ _
0.86 22 0.56 
1. 00 23    
1.13 23   
1.35 26 .60 
2 33   _  
2.39 16 .53
2 QC

2 OK

3.50 17 .57 
3.62 17    
3.78 16   

Average values: 
0.01 to 2.96 
2.96 to 3.78 
0.01 to 3.78

LI

1.18 
1.22 
1.09

.96

1.25

1.00 
.94
0R

     

Consolidation Normalized shear Normalized 
state strength . shear stress

OCR 5,_ - 5..h Undrained « .2
"* ¥D 0) 0)

; «o 10 
10 <o w w

T3 +* TJ *> -O. O. 
V <O 41 <O O O 
*> TJ *» -O    r-
T3 «  -- T3 <O r-<->««ia  ->«* <a T3 a. 6   <u   « -  i  ta f a> w 3o> 
o-o x o-o x e in E <a

_ lAIOM IO  -  « C   - S-

Yk °vb o*Zo T * n £. ia> 
«j» «j »  o></> ac<

____ 5 fiS _.__ .____ _.-... _.   ____ 9 77 ____ __ _ _. _
C AA

   6.98    20.77     138.02               
7 RQ

   9.42 2.12     10.58-            0.61       
16 2fi Ql

   16.68 5.40     73.32-            1.15      

   20.66                                

                            0.49          0.35 0:16

Factor of safety

Undrained Drained 
Shansep

§ 0) 3 O> 
<o E <o  ->{- ->_>

X 01 X W

           

1.8 4.0      

3.3 7.4      

       1.4 3.6
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CONSOLIDATION TEST CONSOLIDATION TEST

STATIONi CO-38 CORE* PC-38 STATIC** CO-38 CORE. PC-38
S-2

IB 1BB 

VERTICAL EFFECTIVE STRESS <kN/»T2)

IB lee
VERTICAL EFFECTIVE STRESS <kN/»T2)

Figure 33f. Interpretation of the preconsolidation stress from
consolidation data.
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Table 33a. --Geotechnlcal test results for
[Lat 38*04.

Sample depth 
(m)

1 1 
 2 1 I

o.oo   o.oi
      1.39
1.38 1.53 1.45 
1.53 1.68 1.60 
1.80    1.86 
      1.98 
      2.05
      2.10
   2.30 2.23 
2.38    2.44 
      2.57
   2.78 2.71

Averaqe values 
1.80 2.30  
O nn 9 TO

54' N., long 73*45 .04' W

Physical properties

(A
at

u.

100 
97 
99 

100

100 
99 
99 
99 
99

S o

37 
37 
40

33

LL PL G

48 27 2.81 
48 28 2.81 
54 27 2.76 
53 24   

46 24    
51 27    
48 26 2.83 
49 38    
48 26   

w

105

42
44 
47 
46

47 
45 
37 
41 
39

1 
1 
1 
1

1 
1 
1 
1 
1

.; water depth 877 m;

Consolidation 
test results

01

1
  Z f r e
»t vm c ws *u

          1.1
  _-.     19 ft

OC OO A *>O rt f\A

.78 13 .23 .05   

.77           

.80           

.79           
M _-_ .___ __._ ____
Q7

ay ___
.84       -    -    -

site no. CD- 38, core no
core recovery 2.9 m;    ,

Tr1 axial test 
conditions

0»

1 
1

1 
1 
2 
2 
2

5- 5cm 5c Sf

 f  
+  

+  

x 179 
x 179 
x 179

  11.0 16.6 
  22.7 23.9

  46.2 28.8

179.2 96.3 
89.6 57.3 
44.8 69.6

. PC-38

Indicate no Information]

Tr1 axial

V !i
5c V 

(n.c.

1.51    
1.05   

.62   

.54    

.64    
1.55   

O c-j

test results

) 5vm A c *

        

  0.68 5 29

Table 33b. Calculated geotechnical results for site no. CD-38, core no. PC-38 

[Regional slope angle: 10° maximum, 9° average;   , Indicate no Information]

  . Consolidation 
3 state

Q. 
0)

OCR °vm - 5vb

Normalized shear 
strength

Undralned

Normalized 
shear stress

en en
c c

Factor of

Undralned 
Shansep

safety

Drained

2 & S.
« o o

TJ f r 

 »-** 10
o>
a

0.01
1.39
1.45 
1.60

1 OK.
t QO

2.05 
2.10
2 71
2.44
2.57
?.71

PI A

21 0.57 
20 .54

29   

22   
Ml|

11     

22   

LI

0.71 
.80 
.74
.76

1.05
.75
.50
.27
.59

Yb avb

   10.70
   11.17 
   12.32 
   14.32
   15.25
   15.79 
   16.17
   17.17
.... 1ft 70
   19.79
   20.87

"o-o
tn

3

2.51 
1.06

  

X 
IO

t-

3.48

r  10 -r- oi 9i 3 cn 5 cn 3 o> 
o-o x e w E <o E <o E «> 
Vt a  «-«(= w-t-^U-^U

_____ __,___. _._. i 19 ____ ___ ____ ___
16.83           1.00       5.8 6.5       

.68           .53       3.1 3.4      

    39.21                           

Averaqe values for 0.79                       0.54         0.17 0.16        3.1 3.5 
entire core.
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SUMMARY

Profiles having similar suites of geotechnical properties (geotechnical 
conditions) were assembled into groups to provide a basis for characterizing 
the variety of geotechnical conditions found, and their association with the 
locations, morphologic settings, and stability of the core sites.

Four profile groups were identified which include 28 of the 31 profiles 
in this study. The dominant characteristics of these groups are:

Group 1 silty clay/clayey silt; liquidity index relatively low; over- 
consolidated. Figure 34a shows one of the four profiles in this 
group.

Group 2 silty clay/clayey silt; liquidity index relatively high;
overconsolidated. Figure 34b shows one of the 11 profiles in this 
group.

Group 3 silty clay/clayey silt; liquidity index relatively low; normally 
consolidated to underconsolidated. Figure 34c shows one of the 
three profiles in this group.

Group 4 silty clay/clayey silt; liquidity index relatively high; normally 
consolidated to underconsolidated. Figure 34d shows one of the 
10 profiles in this group.

The similarities and differences among these groups are illustrated on 
figure 35. The averages and ranges in values shown, for selected properties, 
are those for all the profiles in each group. These data show that the 
profile groups contain materials with similar texture and plasticity 
characteristics. However, the principal differences among the groups occur in 
their liquidity index, consolidation state, and undrained shear strength.

Table 34 documents in more detail the average properties or characteris­ 
tics of each profile and also each profile group. The last three profiles 
listed are those not included in the four groups. Core 28 is listed sepa­ 
rately because it is very sandy compared to the other cores in this study. 
Cores 7 and 36 differ from the other cores in that they contain abrupt discon­ 
tinuities between soft clayey silt overlying similar material in a more highly 
consolidated state. For these cores, average property values are shown, where 
possible, for the core sections above and below the discontinuities.

The group 1 profiles have the highest values of normalized undrained 
shear strength and consolidation state. These values indicate the materials 
are overconsolidated by an amount equal to the buoyant weight of about 10 m of 
overburden material. The group 2 profiles also contain materials that are 
overconsolidated, although to a somewhat lesser extent. The group 3 and
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group 4 profiles contain materials that, on the average, are close to normally 
consolidated. However, underconsolidated materials exist within these 
profiles, as indicated by the minimum values for both the normalized undrained 
shear strength and the consolidation state (fig. 35; table 34).

The distribution of the profile groups is documented in table 35 and 
summarized in table 36. The information in these tables concerning locations, 
morphologic settings, sea floor gradients, and water depths is that reported 
by McGregor (1982). Generally each profile group is represented in more than 
one morphologic setting, and two or more regional locations. However, the two 
groups (1 and 3) with relatively low liquidity index values are not 
represented on interval!ey ridges. Moreover, they are found in a narrower 
range of water depths than groups 2 and 4. No clear trends are evident 
concerning the variation of geotechnical conditions with morphology.

The factors of safety calculated for both drained and undrained 
conditions at each site are presented in table 35, together with information 
concerning the site location, morphologic setting, and profile type. Also 
listed in a separate column is the minimum factor of safety, that is, the 
smaller of the values obtained for drained and undrained conditions.

The factor of safety values are conservative in that the sea floor 
gradients used are the maximum gradients in the vicinity of each site, and the 
shear strength values used were the minimum values obtained in each profile.

Low safety factor values, on the order of 1.0 or less, were obtained for 
five core sites (30, 33, 25, 24, 18), all of whose geotechnical profiles fall 
in group 4. Moreover, these sites are on relatively steep slopes ranging from 
14° to 19°. Four of these sites are on valley walls, and one on an 
interval!ey ridge.

The remainder of the sites, including those containing underconsolidated 
group 3 and group 4 materials, have substantially larger safety factors, 
generally greater than 2.0.

Finally, the results contain information concerning the significance of 
liquidity index and laboratory vane shear strength data.

Variations of liquidity index among the profile groups do not correlate 
with variations in consolidation state, (fig. 35). Whereas the latter 
decreases, respectively, in groups 1 through 4, the average liquidity index is 
less than 0.9 in groups 1 and 3, and approximately 1.3 to 1.4 in groups 2 and 
4 (fig. 6, table 2).

Regarding laboratory vane shear strength measurements, figure 34 shows 
the laboratory vane and Shansep values of normalized undrained shear strength
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vary consistently with depth. However, the laboratory vane values were 
generally smaller in magnitude. Table 34 shows the ratios, of laboratory vane 
and Shansep values obtained, for each profile, at core depths where the 
normalized undrained strength profiles for the two methods could be 
conveniently compared. This ratio is generally less than 1.0 and varies from 
0.2 to 1.2, with an overall average value on the order of 0.7 to 0.8.
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