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TABLE1l KOGYUK N-67 SITE FIELDWORK 1982
TEST LOCATION TEST MAXIMUM PENETRATION DATE
Latitude Longitude (metres below seabed)
°N °W
70°06'50"  133°19'46" KY82C01 2.2 82-07-31
70°06'50"  133°19'46" KY82C02A 3.0 82-07-31
70°06'50"  133°19'44" KY82C028 35.4 82-08-03
to 32-08-04
82-08-01
70°06'50"  133°19'46" KY82S02 31.7 82-08-01
70°06'48"  133"19'39" KY82C03 28.5 82-08-04
70°06'48"  133"19'38" KY823503 76.3 82-08-05
70°06'50"  133°19'39" KY82C04 3.8 82-08-06
to 82-08-07
Note: 1.

A1l coordinates supplied by CES Ltd.

. XY82 denotes a borehole/probehole at the Kogyuk N-67 site
drilled/tested in 1982.
"Remote Yane", "C" refers to "static cone", and "P" refers to

“S" refars to "sampled, "R" refers to

"pressuremetar" - The number following the letter designation is
the borehole/probehole number.

'A
EBA Engineering Consultaats ttd. ﬁ
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JOB NO. 101. 1658 DATE  s2n10/23
FIGURE 3 GRADING ENVELOPE FOR
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APPENDIX C

Classification and Index Test Results
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY

SAND

[

GRAVEL

SILT

FINE [ mebium

'COARSEi

FINE

|
i

COARSE

U.S. STANDARD SIEVE SIZES

=100 =60  =45-30 226 =1 =10 =8

4

100
90
80
70
601 - - .
s0f .. ... .

40| i

PERCENT SMALLER

30 e S

0..

10 ........... T e R AN

.0005 001 .002

.005 .01 .02 .05 0.1

0.2 0.5

GRAIN SIZE — MILLIMETRES

50

BOREHOLE
NUMBER

SYMBOL

DESCRIPTION

DEPTH
(m) CLAY
m (%)

SILT SAND
(%) (%)

GRAVEL
(%)

Cu

u.s.C.

 KYESER

_KY8RSI2
o KYB2SH2
- KYB2SD2

e -1 | -
RB-128 | -

2.67 - 2.67 -
275 - 3.88 -
;1.79- 4.93 -
6.26 - 6.48 -
9.41 - 461 -

1.3 897
7.3 @7
83 ?91.7
00 9L
FERY
FYRCR,

o0 9B

0
%
2
.0
Y

R

2.9
2.6
3.2
1.7
2.6
2.7

§ 1,2

14

11
15

E SP-SH
§ SP-GH
é SP-GH
5P
 5p-oh
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PARTICLE - SIZE ANALYSIS OF SOILS

SAND | GRAVEL

CLAY SILT
FINE | MEDIUM COARSE| FINE | COARSE

U.S. STANDARD SIEVE SIZES
200 =100 A0 =20 -30 70 oA ang sE =4 Par o tar ot 3

100
90
80
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a0 - - -
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200 oo

10} - e _ |-
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1 i . | ]

.0005 001 .002 .005 .01 .02 .05 0.t 0.2 05 1.0 20 5.0 10 20 50
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symsoL | BOREHOLE DEPTH DESCRIPTION c c
CLAY | SILT | SAND |GRAVEL u c uU.S.C.
NUMBER (m) (%) (%) (%) (%)

e R6-1275 | - 69 @1 88 L8 .9 S-S
..... KESR  143- 149 | - 23 9.7 L0 |20 L2 9
__ WS SB-1558 | - L9 W1 80 L3 L2 v
_ e @1 | - 20 88 RD L9 12w
___hmse  ®E-m8® | - L9 |1 &D |28 13
w2 AN-AX | - 23 9.7 &0 |20 ST
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PARTICLE - SIZE ANALYSIS OF SOILS

SAND GRAVEL i
FINE | MEDIUM |COARSE] FINE | COARSE |

CLAY SILT

U.S. STANDARD SIEVE SIZES

=200 S106 0 TRQ =40 -30 20 15 -1a =2 EN) Tatomt Tt ottt 2

100
90
80
70
60
50
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l i

.0005 .001 .002 005 .0 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50
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PARTICLE - SIZE ANALYSIS OF SOILS

SAND i GRAVEL |
CLAY SILT FINE I MEDIUM  COARSE; FINE | COARSE |
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80
70
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svagor| BOREHOLE DEPTH DESCRIPTION . . Us.C
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—  Kvg25es

#’é2 185 4.3 a8
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PARTICLE - SIZE ANALYSIS OF SOILS

CLAY SILT L SAND GRAVEL
! FINE | MEDIUM ICOARSE FINE COARSE
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; 60
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m (%) (%) (%) (%)
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 KY82503

- - _ixvazsoa
— _§K132s03
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PARTICLE - SIZE ANALYSIS OF SOILS
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PARTICLE - SIZE ANALYSIS OF SOILS
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PARTICLE - SIZE ANALYSIS OF

SOILS
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PARTICLE - SIZE ANALYSIS OF SOILS
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APPENDIX D

Shear Strength Test Results






Axial Stress

Back Pressure

c

Cell Pressure

Consolidation

Deviator Stress

Effective Stress

Epore

Excess Pore Pressure

Jacketed

Ko

ParA

Peak Strength

Page D.1

APPENDIX D

GLOSSARY OF TERMS RELATED TO SHEAR STRENGTH

Vertical stress applied to a sample (Force/X-
Sectional Area)

The ratio of pore pressure response to a change in
jsotropic pressure. Indicative of the degree of
saturation.

An increase in pore pressure applied to a sample
for the purpose of increasing saturation.

Effective value of cohesion.

Isotropic confining pressure to which a sample is
subjected during triaxial testing.

Volumetric change in soil with time resulting from
loading under drained condition.

The net applied axial stress during triaxial
testing. Mathematically, the difference between
the major and minor principal stresses (sigma 1'-
sigma 3').

The net stress present in a saturated soil after
the pore pressure has been subtracted. The stress
difference between the total and measured pore
pressure.

Computer output heading for excess pore pressure

The pore pressure generated or developed during
shear.

A sample is enclosed in a thin, impermeable, Tatex
membrane.

The ratio of the effective horizontal stress
to the effective vertical stress. sigma 3'/
sigma 1'

Computer output heading for Skempton's pore
pressure parameter A. A is the ratio of change in
excess pore pressure to change in deviator stress.

The maximum deviator stress that can be applied to
a sanmple,



GLOSSARY (continued)

g }

Pore Pressure Response:

Reshaped Strength

Strain

sl

s3

Tpore
Vol1Ch

Wet Density

Dry Density

Page 0.2

Internal angle of friction under effective stress
conditions.

A change in pore pressure resulting from a change
in stress condition.

Analogous to remoulded strength. Shear strength
measured after soil structure completely removed.

Ratio of deformation over a fixed reference length
to the initial reference length. Expressed as a
percent.

Computer output heading for the effective major
principal stress, sigma 1'. In triaxial testing
this represents the total vertical stress.

Computer output heading for the effective minor
principal stress, sigma 3', 1In triaxial testing,
this represents the cell pressure.

Computer output heading for total pore pressure.

Computer output heading for the volume changes a
sample undergoes during loading.

Mass of the soil particles and water in a unit
volume of soil.

Mass of the dry soil particles in a unit volume of
soil.
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Deviator Stress (Kpad

Excess Pore Pressure (Kpa)

Test no. Cgc(ch) Ory dens. (Mg/cu. m)

35.0

- 1

200.0 1

130.0 1

100.0

0]
o
o

0.0 5 10 15
Axial Strain (0
50.0

o

n
o
o

=25.0 T

=30.0 g 5 10 15
Axial Strain X

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE WATER PRESSURE MEASUREMENTS

FIGURE
D.2




Strese Ratio

(51-S3)/2

Test no. cge(kpc) Ory dens. (Mg/cu. m)

- 1 35. 9 1. 54

7.8 1
S.5 T
4.8 [

2.5

' ] '}

1.8 3 5 T 15 20 25
Axial Strain O
160.9 1

120.9 |

8.8 T

40.9 |

8.2 3 40 80 128 160 00 240
(S17+53°) /2

- UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE WATER PRESSURE MEASUREMENTS

FIGURE
0.3
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Deviator Stress (Kpa)

Excess Pore Presgsure (Kpo)

Test no. cg:(kpa) Dry dens.(Mg/cu.m)

88.5

408.0 T

300.0 |

208.0 T

100.8 1

2.2 3 5 TR 15
Axial Strain X
S8.0 T

25.0 [

-30.2 5 18 15
. : - Axial Strain (2

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST
WITH PORE WATER PRESSURE MEASUREMENTS

FIGURE
D.8
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Test no. a; . (kPad BDry dens. (Mg/cu. m)
2 86. 5 1. 58
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160. 07
120. 0
[4V]
™~
q; 80.0
%)
48. 8}
2.2 40 80 128 160 500 540
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UNCONSOL IDATED UNDRAINED TRIAXIAL TEST FIGURE
WITH PORE WATER PRESSURE MEASUREMENTS 0.8
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Deviator Stress (Kpa)

Excess Pore Pressure (Kpo)

Test no. Cgc(kPa) Ory dens.(Mg/cu.m)
S 2 93. 0 1. 58
400.0 T
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0.0 5 G 10 15 35 55
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0.0 ' " - .
-25.0 |
=500 g 5 10 15 20 25
Axial Strain (X
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST FEG1U1RE

WITH PORE WATER PRESSURE MEASUREMENTS




Test no. Gge(kpa) Dry dens.(Mg/cu.m)

2 93. @ 1. 58
S.Br
4.1
o]
-
o]
o
® 3.971
[/ ]
(]
o
s
wn
2.8
1.873 E 10 15 28 35
Axial Strain (X
200.07
158. 81
Q]
~
$ 120.8 |
5
S8.8 |
8.873 57 100 158 280 250 300
| (51°+83')/2
UNCONSOL IDATED UNDRAINED TRIAXIAL TEST FIGURE

WITH PORE WATER PRESSURE MEASUREMENTS 0. 12







APPENDIX E

Consolidation Test Results
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CONSOLIDATION TEST RESULTS

KOGYUK N-67 AREA

FIGURE E.1
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Project: Test No.:
Address:: Borehole No.: KY82583 G5B
Depth (m): 43, 4-45. 8
Project No.: 1@1‘3556 Diameter (mm): 4Q, 92
Date Tested: 82'1@'@8 By: GJB Specific Gravity: 2, 68
. 829 1 T ; :
| . | |
T TS
748 L ;L;'g%i?ﬁg\ |L -
i
| Jhe
o " 668 , ‘ \
3 ESS
e < 5%
3 \\\\\~ \
580 T N
T TN *
~L. N
. 500 - \\B,;
420 , , i , |
1 . 10 102 10° 104
Pressure  (kPa)
INITIAL FINAL Sample Descriotion:  CLAY, silty. soft, ____ _
Height (mm): . 28,62 23.78. fricble,gray. _
Water Content (%): . 28,39 23.85 Overburden Pressure Po 446  _ _ «kPa
Wet Density (Mg/m3): 1,82 2.06 Swelling Pressure Ps e _ kPa
Dry Density (Mg/m?): 1.50 1. 67 Pre-Consolidation Pressure Pe __750 _ kPa
Void Ratio . BO87 .B177 Compression Index Cec _0.22
Saturation (%): 94,08 168. 09
Note: 1kPa=1.044x 107* T¢/ft.?
FIGURE E.2 CONSOLIDATION TEST RESULTS

KOGYUK N-67 AREA
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CONSOLIDATION TEST RESULTS

KOGYUK N-67 AREA

FIGURE E.3



Test No.: 3

Project:
Address:: Borehole No.: KY828&33 298
Depth (m): 45, 4-45, 9
Project No.: 191-3656 Diameter {(mm): 48, 99
Date Tested: 82-19-08 By: SK Specific Gravity: 2. 68
. 800 ‘ —
i
! * \l\f ! — r
~ g
74D ‘ T |
P [ ‘ﬁ\ Po
AN
. 688 K\l
g 4:"!—\
& o
X
g \\\\L |
> q N
. 628 =S
N \
N
™~ 3
N~ \
. 560 —— N
\“‘% \
X
. 500 :
1 10! 10° 10% 10‘4
Pressure (kPa}
INITIAL FINAL Sample Description: CLAY, trace .to some_ _ .
Height {mm): 25‘ 36 24,56 silt, dark brown _ __
Water Content (%): ___ 27. 48 . 24.13 Overburden Pressure Po . 440 kpa
Wet Density (Mg/m3): 1.85 2.6 Sweliing Pressure Ps _ __ -___. kPa
Dry Density(Mg/m®): 1.53 1. 66 Pre-Consolidation Pressure Pg ___480  _ «kPa
Void Ratio . 7787 . 6466 Compression Index Ce _0.20
Saturation (%) 94,29 108. 89
Note: 1kPa=1.044x 1072 T¢/fe.?
FIGURE E.4 CONSOLIDATION TEST RESULTS

KOGYUK N-67 AREA
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CONSCLIDATICN

Date Computedeeeneesea 2057 M WEL,, 15 DEC., 1G8Z
Jate Tes5t8dececanaraaace L2 02

100 MNUGDB T eeevessona 2 101-2855

78St FHO0lPiececurrensa LAY B8Z842  ZIC

PP Neacvennsnsonanssn 45,46 -~ 4B.ET m

TSt NUMDOTeaeanoeans sl

- -t

INITIAL F INAL

reizht (mm) 258.36 23.00
Water Content {7 20.57 13.24
wetl Density (Ma/cu.m) 2.07 2.13
Dry Density (Fa/cu.m) 1.73 i.80
Loid Ratio 5850 .2i75
Saturation (%) €4.17 100.00 (Assumed)
Load (KPa) WUoid ratio CV(sa,m/vr} MU(sq.m/MN) Kim/s)
0.00 .c380 . Q0QE+0Q0 L000E+00 L0G0E+00
18.10 3867 . 35Be+02 .868E-01 .583E-05
40.30 3843 321402 .815E-01 .B514E-08
§0.890 . 5807 LA415E+02 ST3E-DE . 740E-08
161.30 .5788 L248E+02 852E-01 .55BE-08
20,10 .JEBS LOO0DE+CD 00GE+0C +O0CE+Q0
30.80 LOEBL .170E+3¢E .2132-01 .114E+28
46,00 9878 . TESZ+0Q2 L127E-01 .301E-08
62,40 2872 2708402 LABT7E-01 . 140£-08
104,10 5848 J2B4E+C2Z L4432~01 . 2B3E-08
161.30 .0731 «1B2E+02 .B30E-01 .357E-08
241.80 .5561 .8052+01 103E+00 .2915-08
262.80 0481 L 1S0E+02 L807E-01 L424E-08
544,40 o278 .3B82E+01 . 783E-11 .83BE-10
241.90 .5319 .000E+00 .000c+00 L000E+00
104.10 0384 L0N0E+00 .000£+00 LO00E+00
40.30 .0472 .00CE+(0 .00GE+00 .000E+00
104,10 .0458 «374E+02 .1442-01 . 18BE-08
241,80 .3386 . WL215E+02 . 342E-01 .225E-09
544,40 .5225 2 12E402 .G40E-01 .11BE-08
806.35¢0 0043 .I33E+02 . £58E-01 . {90E-09
1208.70 4836 .3562+01 .33BE-01 .334E-10
2418.4Q . 43328 2E4E+OE .287E-01 .216E-10
483E.80 2817 L279E+01 .136e-01 .135E-10
382.80 L4130 LOD0OE+00 L000E+00 L0002+00
40.30 L4118 . CO0E+00 L000E+00 L000E+00
.23 Z17S LQ00E+QC .000E+00 . GQ0E+00
FIGURE E.5 CONSOLIDATION TEST RESULTS

KOGYUK N-67 AREA




Project:

Address::

Test No.:

Borehole No.:

1
KY 82503 31C
48.46 - 48.395 m

Depth (m):
Project No.: 101-3838 . Diameter (mm): S0.00
Date Tested: 82 12 02 By: GJB Speacific Gravit: 2- 63
. 600 "
ﬁ | P T
* ::: % *L*\\* Po |
[ I
Pl L \k 57 Dl
| P . b
550 =. [ . \ Bl
. DT — O\
R A
( HI ‘ i ‘\ 3
C *
ot !
, -500 — \C
= i 5N
° N : i i
2 \ i l ]
[ 450 \ - | +
el N
i) ¥ |
T~ \
e~ J ]
400 5 *
- \
[
uyj
i
.350 1
1 10! 102 10° 10°
Pressure (kPa)
INITIAL FINAL sample Descriotion:  SILTY CLAY, tr. ...
Height (mm): 26. 36 25.00 organic, .sand seam ..
Water Content {%): 20. 97 19. 24 Overburden Pressure Po 440 pa
Wet Density (Mg/m® ): 2.07 2. 19 Swelling Pressure Ps . = ... kPa
Dry Density(Mg/m?): .71 1.80 Pre-Consolidation Pressure Pc 400-450 kPa
Void Ratio . 58390 . 5175 Compression index Cc 0.16 -
Saturation (%): 94,17 100. 00
Note: 1kPa=1.044x 1072 T¢/ft.?
FIGURE E.6 CONSOLIDATION TEST RESULTS

KOGYUK N-67 AREA .
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CONSOLIDATION TEST RESULTS

KOGYUK N-67 AREA

FIGURE E.7
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Test No.: 1

Project:
Address:: Borehole No.: KY82333 338
] Depth (m): 51,8 - 52.2
Project No.: 1ﬁ1-3656 Diameter {mm}: 49. 7@
Date Tested: 82“1g"ﬁ5 By: SK Specific Gravity: 2. 88
. ng T T T T
| ‘ Po
| I
| i L ‘
i *_‘ﬁ— e Pc
.708 | Lo “*li *—\* Y
— — | —
H . e -
J | 3 - \“L'
\*
¥
_ -660 ——— : S
. AN
2 Rat
S \* \*
. 500 ]
% AN
'\Q*
. 400
. 300 :
1 10! 102 10° 10°
Pressure {(kPa}
INITIAL FINAL Sample Description:  CLAY, . ail‘by._ -
Height (mm: 26. 58 24,74 . . derk gray . __
Water Content {%): _ 24.95 22. 88 Overburden Pressure Po ._ 49 __  «kPa
Wet Density(Mg/m3 2. ﬂﬂ 2. 18 Swelling Pressure Ps e oo kPa
Dry Density{Ma/m?): _ 1.68 .7 Pre-Consolidation Pressure Pc 810  kPa
Void Ratio . 7244 » 5132 Compression index Cc _._ 028 L
Saturation {%): az. 31 109,83
‘ Note: 1kPa=1.044x 107 Te/fr.?
FIGURE E.8 CONSOLIDATION TEST RESULTS

KOGYUK N-67 AREA
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APPENDIX F

Subconsultants Results
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METHODS

At the drill site, fresh core matzrial is placed in cans with water so as to
eliminat2 any head space. In the laboratory, 100 cm3 of helium is added and
100 cm3 of water withdrawn via gas-tight seota. The sediment/watar/nelium
mixture is vigorously shaken so that hydrocarbon gasss will be taken into
the helium gas phase. A faw microlitres of the gas nhase is analyzed by gas
chromatography for methane, ethane, ethylene, oropane, and propylene. A
commercial, analyzed gas mixture is used as standards. The concentration of
each component is reported in parts per million (ppm) on a volume basis
(v/v). That is, 104 ppm, v/v indicates that there is 1 cmd of that gas per
100 cm3 of wet sediment. It is assumed that 100 cm® (100 ml) of wet
sediment has been canned at the drill site. In addition, the sediment was
dried and weighed so that the amount of gas per dry weight of sediment can
be reported if the client wishes. |

RESULTS

Hydrocarbon gas analyses for the two core samples are as follows:

SAMPLE - DEPTH GAS CONTENT (ppm, v/v)
(m) Methane Ethane
398 59.97 - 60.05 1.2 x 104 3

44c 66.55 - 66.62 8.8 x 103 2




Dasnes indicate the component was not detected. Ethylene (ethene), nropane
and propylene also were not detected. The cans were generally rusted and
the sample indicated by "*" was obviously leaking and some gases could have
been lost. The lack of significant petrogenic components (=thane and
propane) and the total lack of biogenic components eythlene and propylene
makes it difficult to identify the origin of the dominantly-methane gases.
The very low levels of ethane would indicate only very minor contribution of
petrogenic gas to dominantly-bjogenic methane. Even the highest
concentrations of methane are very unlikely to exceed the solubility of
methane in the porewaters. The gases probably exist as dissolved components
and are not contributing to pore pressure build-up.
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LABORATORY TEST PROCEDURES

Procedures Specified

Classification and Index Tests

Triaxial Shear Tests

Direct Shear Tests

Laboratory Miniature Vane

Swedish Fall Cone Shear Strength Determination
Consolidation Tests

Porewater Salinity Tests

Organic Content Determination

Radiography






Page H.1

LABORATORY TEST PROCEDURES

1. CLASSIFICATION AND INDEX TESTS

These tests are quite routine and the standard ASTM procedures employed are
1isted below:

TEST ASTI DESIGNATION
ioisture Content D 2216
Liquid Limit (1) D 423
Plastic Limit and Plasticity Index D 424

Grain Size D 421 & 422
Specific Gravity D 854
Relative Density D 2049
Unified Soil Classification D 2437

NOTE: 1. A1l 1liquid 1limits reported were obtained from 3 point
determinations.

2. SHEAR STRENGTH TESTS

Procedure #1 - Unconfined Compression

Procedure #2 - Unconsolidated Undrained Triaxial
With and without pore pressure neasurement

Test specimen is mounted in triaxial cell and jacketed. Cell pressure
equivalent to estimated in situ total horizontal stress (K. = 0.7) is

apg]ieq without sample drainage. A pore pressure response test is carried
out prior to shear. If B < 0.95, sample is loaded to failure at rate of

%/min with no pore pressure measurement. If B > 0.95 specimen loaded to
failure at rate of 0.02%/min with pore pressures monitored continuously.
Frozen samples are permitted to thaw (undrained condition} prior to
measurement of B value.

For quick UU tests, data is presented in the form of stress-strain curves.
Where pore pressure is monitored, the following curves are obtained:

Stress-strain

Effective stress ratio-strain
‘Excess pore pressure-strain
P/Q stress path

W N
. . e
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CONSOLIDATED-UNDRAINED TRIAXIAL TESTS

Procedure 1

Sample is mounted in triaxial cell and jacketed. A pore
pressure response test is carried out prior to shearing.
If further saturation is requirad, back pressure can be
applied to the sample. Frozen samples are placed in a pre-
chilled triaxial cell, then permitted to thaw before
commencing consolidation. Cell pressure equivalent to
estimatad total horizontal stress is applied with drainage
allowed. Once consolidation is complete, drainage is snut
off. Samples are sheared by increasing axial stress at
controlled rate of strain basad on the consolidation
characteristics of the material determined during the
consolidation phase of the test. Stress-strain curve and
other diagnostic plots are produced.

CONSOLIDATED-DRAINED TRIAXIAL TESTS

Procedure 1

Sample is mounted in triaxial cell and jacketed, then

thawed under a nominal pressure of 35 kPa. A pore pressure
response test is carried out prior to shearing. If further
saturation is required, back pressure can be applied to the

sample. Sample is consolidated to cell pressure equivalent
to estimated mean horizontal in situ effective stress.
With drainage open, sample is sheared by increasing the
axjal stress at a controlled rate of strain. The rate of
strain is selected on the basis of consolidation properties
of the soil determined during the consolidation phase of
the test. Stress-strain curve and other diagnostic plots
are produced.
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Procedure 2

Page H.3

Lack of undisturbed samples of sand from certain strata
necessitate reconstituting disturbed samples for strength
testing. Relative density test is conducted on the sand
and reconstituted samples are then prepared to
approximately 70% relative density. A pore pressure
response test 1is carried out prior to shearing. If
saturation is required, back pressure is applied to the
sample. Sample is consolidated to cell pressure equivalent
to the estimatad in situ mean horizontal effective stress.
With the drainage open, the sample is sheared by increasing
the axial stress at a controlled rate of strain as detailed
in Procedure 1. Stress-strain curve and other diagnostic
plots are produced.

NOTES: 1. Standard UU triaxial procedure ASTM D2850.

2. Standard CU and CD triaxial proceduras taken from Bishop &
Henkel (1969).

3. Samples reconstituted according to procedures outlined in
Bjerrum, Kringstad, and Kummeneje (1961).

3. DIRECT SHEAR TESTS

Procedure 1 -

Procedure 2 -

Standard direct shear procedure. Frozen samples are
permitted to thaw and consolidate under applied normal
pressure before commencing shear. Reshearad strength is
measured on plane cut after peak strength has been
determined. Generally, a minimum of 3 tests are performed
on each material type to define effective stress parameters
c' and P'. Shear stress - deformation curve and other
diagnostic plots produced.

If no undisturbed sample 1is available, an appropriate

sample may be reconstituted for testing following the same
general procedure indicated above.

NOTES: 1. Standard direct shear procedure ASTM D 3080.

2. Samples reconstituted according to procedures outlined in
Bjerrum, Kringstad, and Kummeneje (1961).
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4. LABORATORY MINIATURE VAHE

Procedure 1

5.

Procedure 1

6.

Procedure 1

Procedure 2

NOTE:

1.

- Sample is either retained in sampling tube or extruded into
split ring. Vane is lowered into sample ensuring total
submergence of the vane. Vane 1is rotated at 10
deqrees/min. Test is run until steady nost-peak value is
reached. Stress-strain curves, peak and post-peak shear
strengths are produced.

FALL-CONE SHEAR STRENGTH DETERMINATION

- Small portion of sample is extruded into testing cup. Cone
is selected with reference to expected shear strength of
soil. Cone is lowered to contact the surface of the sample
and is then released. Depth of penetration of cone is
measured. Shear strength is interpreted from cone strength
correlation charts.

STANDARD OEDOMETER/CONSOLIDATION TESTS

- Sample is set up in oedometer with dry stones. Standard
incremental loading is applied done to a specified vertical

effective stress that exceeds the in situ effective
overburden pressure. The oedometer is then flooded with a
saline solution similar to that of the soil, unloaded and
permitted to rebound. After rebound, the specimen is
reloaded in increments of 50% increase until a specified
vertical effective stress, 1is reached. Thereafter, the
standard doubling of pressures is resumed to test
completion. A1l load increments are left on for a time
interval determined by the root time method. e-log-p'
curve, ¢y, k, m,, and Pc' data produced.

- Sample is set up frozen in oedometer, then moved from cold
roon to standard apparatus. Stress is applied to seat load
cap and sample is then thawed under nominal pressure.
Procedure continues as for Procedure 1. e-log-p' curve,
Cy, k, my, and Pc' data produced.

Modifications made to standard procedure (ASTM D 2435) are taken
from Andresen et al. (1979) and Broms (1980), as recommended for
overconsolidated soils. Procedure is appropriate in view of
large reduction in total stress that typically occurs upon
sampling. _
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In addition to the specific procedures described above, all samples
programmed for testing may have other basic tests performed as follows:

Moisture content

Bulk density

Core photography (where practical)

Detailed description of sedimentological features, and
Identification and preservation of discrete organic matter when
present.

DI LN
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7.  POREWATER SALINITY TESTS

Procedure 1 - Sample is trimmed to remove disturbed material. Porewater
is extruded from thawed sample and chloride titration is
performed to establish equivalent salinity (MaCl).

NOTES: 1. A silver nitrate titration is performed to determine the chloride
jon content (ASTM D 512 Method B).

2. Chloride ion content was converted to an equivalent salinity
using the following empirical relationship.

Salinity (o/00) = 0.03 + (1.805 x Chlorinity (0/00))
8. ORGANIC CONTENT DETERMIMATION

Procedure 1 - Small portion of sample is weighed then oven dried. Dried
sample is mixed with hydrogen peroxide solution (HO) and
boiled. After reaction ceases sample is oven dried and
reweighed. Loss in weight is inferred as organic content.

9.  RADIOGRAPHY

Procedure 1 - Samples are transported to be radiographed on
subcontractors premises. Samples are returned with
processed film negatives.

Procedure 2 - Samples are radiographed at EBA. Samples are removed from
storage areza and returned immediately. Film is processed
on site and results reviewed.

HOTE: 1. For report presentation, radiography subcontractor can prepare

high quality B/W prints from film negatives.






