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SUMMARY LOG Figure 1
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Depth (m)

AT

A 1.9

__ Average water deoth 27.1 m
0.6 to 3.0 m of ¢layey SILT and
~ SAND. Shear strength less than
"\ _ 50 kpa

~
~

Compact to very dense, medium and
fine SAND. SPT 'N' values generally
greater than 30, Lowest 'N' = 18

7
< Stiff to very stiff SILT and CLAY.
- uUndrained shear strength of approximately
43l 160 kPa
45 e f S=f ~— -
—
— e
Ice bonded SILT and CLAY. Some
f ice lenses and visible ice crystals
72,5 — - — —
o Very hard, ice bonded, fine silty
e
End @ 83.7 [fi5
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COMPARISON OF SHEAR STRENGTH MEASUREMENTS Figure 2
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Depth below seabed (m)

Undrained Shear Strength (kPa)

) 100 I% 200 2'5 (=

Sand - no undrained shear strength measurements

) o
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I v v vV 4=, 8, o7& i
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Ice bonded material - capacity of instruments exceeded

LEGEND

® CU Triaxial Test

&= Insitu Vane Tests (capacity exceeded)
® Fall Cone

Unconfined Compression

Laboratory Vane

4 b 4

Pocket Penetrometer

Based on CU triaxial and insitu vane tests, average undrained

shear strength for design is approximately 160 kPa.
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KOGYUK  SPT N VMALUES UNIT 2 Figure &
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Figure 6

GEOLOEICAL SECTION THROUGH KOG¥YUK
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APPENDIX I

Plans of Investigated Area
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APPENDIX II

Borehole Location Plan






Figure. I -]

BOREHOLE LOCATIONS

KOGYUK
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APPENDIX III

Borehole logs, Borrow Search

Note:

The borrow search drilling was not supervised by Golder Associates,
and therefore the soil classification system may not be consistent
with the Golder Associates system on the next page.

Vibrocored samples are highly disturbed and therefore soil con-
sistencies and densities on the vibrocore borehole logs may not be
representative.






LIST OF ABBREVIATIONS

The abbreviations commonly employed on each "“Record of Borehole,” on the figures and in the text

of the report, are as follows:

I. SAMPLE TYPES

AS auger sample

CS chunk sample

DO drive open

DS Denison type sample
FS foil sample

RC rock core

ST slotted tube

70 thin-walled, open
TP thin-walled, piston
WS wash sample

I1. PENETRATION RESISTANCES

Dynamic Penetration Resistance: The number
of blows by a 63.5 kg hammer dropped
760mm required to-drive a 50mm diameter,
60 degree cone O.3m , where the cone is
attached to ‘A’ size drill rods and casing is not
used.

Standard Penetration Resistance, N: The num-
ber of blows by a §3.5 kg hammer dropped
760 mm required to drive a 50mmadrive open
sampler

WH sampler advanced by static weight—
weight, hammer

PH sampler advanced by pressurc—pressure,
hydraulic

PAf sampler advanced by préssure—prssure.
manual

Nores:

I11. SOIL DESCRIPTION
(a) Cohkessonless Soils

Relative Density N, blows/0.3m
Very loasc Oto 4
Loose 4to 10
Compact 10 to 30
Dense 30 to 50
Very dense over 50

(b) Cohestve Sotls

Consistency ¢u kPa

Very soft Less than 12
Soft 2 to 25
Firm 25 to S0
Stiff 50 to 100
Very stiff 100 to 200
Hard over 200

IV. SOIL TESTS

C  consolidation test

H  hydrometer analysis

M  sieve analysis

MH combined analysis, sieve and hydrometer!
Q undrained triaxial®

R consolidated undrained triaxial®
S drained triaxial

U  unconfined compression

V  field vane test

F  fall cone

L 1lab vane

P

pocket penetrometer

1Combined analyses when 5 to 95 per cent of the material passes the No. 200 sieve.
'Undrained triaxial tests in which pore pressures are measured are shown as ¢ or K. .

Golder Associates



SOIL CLASSIFICATION SYSTEM

BOULDERS Large than 200 mm

COBBLES 60 mm to 200 mm

GRAVEL 2 mm to 60 mm

SAND 0.06 mm to 2 mm

SILT 0.002 to 0.06 mm

CLAY Smaller than 0.002 mm
COMPOSITION:

*ang” 36 to 50%

"y" or “ey" 21 to 35%

*some” 11 to 20%

" trace” 0 to 10%
EXAMPLE:

Gravel 70s% sand 22%

Pass #200 Sieve 8%
Sandy Gravel, Trace of Silt

EXCEPTION:
Silt 70% Clay 30%

And plots above 'A' line
Silty clay not clayey silt

Golder Associates



RECORD OF BOREHOLE wvc ot

UTM GRID ZONE 8 WAD 72
SITE NAME: Kogyuk LOCATION CO-QORDS: N 7 779 272 E 565 215 DATUM: Sec fioor
BOREHOLE TYPE: Sonic. DIAMETER: 10-16¢cm BORING DATE: August 11, 1981 WATER DEPTH: 30 m.
DEPTH WATER CONTENT PERCENT
. STRAT SAMPLE w w W ADDITIONAL
. SOiL  DESCRIPTION mot | semsen i o —t LAB. TESTING
1:50m) 20 40 60 8O
Sea Floor
0.0 ,
stiff dark olive grey CLAY,
— mottled with black clay
fﬁ—i
— 0.9 Dark olive to black silty
ClAY, mixed with some fine
sand
1.5 Soft, very dark grey, highly
disturbed, silty CLAY, with 4 M
— 2.0 fine and medium sand
_2.3
loose medium to fine 5
SAND M
3.0 Black sandy SILT, liguefied
-
3.5 Dense light brown medium
— 4.0 SAND, trace of silt 6 M
b
- 7 M
— 6.0
= 8 M
9 M
o
~— 8.0
8.5 S
. Very stiff black CLAY, some 10 M
— SAND
9.1 | Light brown medium SAND,
- mostly disturbed, trace of
L 11 M
silt

[ 10.0—— End of Borehole
- . BOREHOLENe _vCc 01
PROJECT No. 8§12-2102 Golder Assoc|afes SHEET L oF L




SITE NAME: Kogvuk

RECORD OF BOREHOLE wvc oz

UTM GRID

ZONE 8

LOCATION CO-ORDS:

WAD 72

N 7 780 882 E 566 159

DATUM: Sec floor

BOREHOLE TYPE: Sonic. DIAMETER: 10 16¢cm BORING DATE: August 11, 1981 WATER DEPTH: 28 m.
OEPT WATER CONTENT PERCENT
M. STRAT SAMSLE w w w ADDITIONAL
. SOIL  DESCRIPTION ot 1 ronasen o o it LAB TESTING
1:50m) 20 40 60 80
Sea Flooxr
0.0 Dark olive orey silty CLAY
organic
— -r
Dark areyish brown medium 5 ¥
. to ‘coarse SAND, trace of
silt
3 M
4 M
— 2.0
- 2.3 Dark greyish brown,.fine t&T
medium SAND, some silt Sa M
—2s| - - - - 7]
Dark greyish brown to
olive brown medium
L 1i b di
SAND, trace of silt
™
— 4.0 b i
500 .o ST T = ]
Dark greyish brown coarse
_ to medium SAND , trace of 6 M
silt
_— e e e e e e — 7 M
6.0
Clayey, silty, fine to 8
- medium SAND, graded B 9 M
| 6.8 End of Borehole

PROJECT No. 812-2102

Golder Associates

BORE HOLENo. V€ 02
SHEET _=_ OF
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RECORD OF BOREHOLE vc 52

T
v N

UTM GRID ZONE 8 WAD 72
SITE NAME: Kogyuk LOCATION CO-ORDS: N 7 778 323 E 567 010 DATUM: Sec floor
BOREHOLE TYPE: Sonic. DIAMETER: 10 16cm BORING DATE: August 12, 1981 WATER DEPTH: 24 m.
. WATER CONTENT PERCENT
. STRAT SAMPLE w W w ADDITIONAL
g SOl DESCRIPTION ot ." —O— ;,L LAB. TESTING
+50 m] 20 40 60 80
Sea Floor .
L.0 Dark olive grey clayey SAND
0.3 - T T T e T
- Very dense dark to very dark 7 M
grey medium SAND with some
L silt and clay P4 M
1.2 | o T T
. Very dense medium SAND
TT5 | “Medium SAND with Tayers of ]
—erganic silt _ __ __ . —— M
2.2 _
- Olive grey to black, medium
SAND - M
3.0 | .. T T T
) Olive grey, medium SAND, - M
L clean
3.7 | Dark olive grey, medium SAND |
P—_‘4.0 E
4.1
Z
Dark greyish brown, medium
SAND i |
- » trace of silt —7—1 M
—6.0 4 M
6.8 | Dense,very dark greyish brown
fine to medium silty SAND __ | L2 "
M
| 7.2 Dense, very dark greyish Z
2.¢ |Prown medium to fine SAND 7
) a trace to some silt
—B8.0
=
! 3 M
—10.0 see next sheet

PROJECT No 812-2102

Golder Associates

BORE HOLE No __VC 03
SHEET 1 OF 2




RECORD OF BOREHOLE vc 03
UTM GRID ZONE 8 WAD 72

SITE NAME: Kogvuk LOCATION CO-ORDS: N 7 778 323 E 567 010 DATUM:Sec floor
BOREMOLE TYPE: Somic.  DIAMETER:10:16cm  BORING DATE: August 12, 1981 WATER DEPTH: 24 m.

WATER CONTENT PERCENT

DEPTH. sTRaT | samee w w w ADDITIONAL
. SOIL DESCRIPTION or L o § LAB TESTING
1:50 m) 20 40 0 80
— 10.0
14 M

same as above

15 M
—12.0
R N _ 16 M
Dense medium SAND
3.7~ — T T = =7
m14.0
L Silty, fine to medium SAND
- 17 3
—16.0

17.3 End of Borehole

v . OREHOLENo ___vc o7
PROJECT No. 812-2102 Golder Associates B A
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APPENDIX IV

Laboratory Tests,

Borrow Search






812-2102

Project No.

GRAIN SIZE DISTRIBUTION

chie:

vo- 1
BOREHOLE VC - 01 BOREHOLE TYPE: Sonic SITE NamE: Kogyuk
( Depth Sample No.| Gravel Sand Fines Silt Clay
From | To — o C M F - C M F —
1.5 2.4 4 o 2 39 17 42
2.4 3.0 5 0] o] 52 33 15
3.6 | 4.9 6 0 3 |71 |18 8
4.9 | 6.4 7 0 0 |82 |13 5
6.4 6.7 8 0] 0] 74 16 10
6.7 8.2 9 0] 1 79 13 7
8.5 9.1 10 0] 0] 12 6 82
9.1 [10.0 11 0] 2 78 13 7

Golder Associates



GRAIN SIZE DISTRIBUTION Table: =y -
BOREHOLE  VC - 02 BOREMOLE TYPE: . SITE NAME  ogyuk
Depth Semple No.| Gravel Sand Fines Silt Clay
From | To — — C M F -— C M F _
0.5 1.2 2 0 13 |80 3 4
1.2 1.5 3 0 39 |52 3 6
1.5 2.3 4 1 33 |62 2 2
2.3 3.1 5A 0 0 [5°© 27 14
3.1 5.0 5B 0 3 |68 22 7
5.0 5.8 6 0 20 |73 4 3
5.8 6.1 7 2 9 |65 10 14
6.1 6.4 8 0 1l (3S 33 27
6.4 6.9 ] 0 1l (64 17 18

812-2102

Project No.

Golder Associates



GRAIN SIZE DISTRIBUTION

Table:

V- 3
BOREMOLE  ye - 03 BOREMOLE TYPE: gop; ¢ SITE NAMES oo
Depth Sample No.| Gravel Sand Fines Silt Clay
From | To — —_ C M F — C M F —
0.5 0.6 1 0 3 69 S 1°
1.4 |1.55 2 0 2 |80 |8 10
2.1 2.25 3 0 5 83 7 5
2.7 2.85 4 0 7 80 6 7
3.1 3.25 5 0 2 88 9 1
4.0 4.15 6 0 2 90 6 2
4.3 4.45 7 0 4 80 5 11
4.9 5.05 8 0 2 88 7 3
5.9 6.05 9 0 2 g8 8.5 1.5
7.0 7.15 10 0 2 40 |52 6
7.2 7.35 11 2 4 74 |12 8
7.5 |7.65 12 0] 2 66 |26 6
8.7 8.85 13 0 0.5 p1.5 |35 13
0.1 10.4 14 0 1 49 |35 15 _
nl.6 12.2 ; 15 0 1 :61 25 l 13
PR
L?.B 13.1 ; 16 0 4 :80 12 | 4
15.2 | 15.9 17 0 0 |23 56 21
i
N
=)
-t
N
1
(9]
-t
©
)
z H
Fu)
0
o
R
o
1 51
&
i

Golder Associates



Figure 1v.1

GRAIN SIZE DISTRIBUTION

from 2.4m-5.6m
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Figure

GRAIN SIZE DISTRIBUTION

om 6.6m - 9.3m

£r

KOGYUK MAC SITE - GRADING CURVE ENVELOPE
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LIST OF ABBREVIATIONS

The abbreviations commonly emplo}ed on each “Record of Borehole,” on the figures and in the text

of the report, are as follows:

I. SAMPLE TYPES

AS auger sample

CS chunk sample

DO drive open

DS Denison type sample
FS f{oil sample

RC rock core

ST slotted tube

TO thin-walled, open
TP thin-walled, piston
WS wash sample

1I. PENETRATION RESISTANCES

Dynamic Penetration Resistance: The number
of blows by a 63.5 kg hammecr dropped
760mm required to'drive a 5Qmm diameter,
60 degree cone 0.3 m |, where the cone is
attached to ‘A’ size drill rods &nd casing is not
used. ‘

Standard Penetration Resistance, N: The num-
ber of blows by a2 63.5 kg hammer dropped
760 mm required to drive a SOmmdrive open
sampler

WH sampler advanced by static weight—
weight, hammer

PH. sampler advanced by pressurc—pressure,
hydraulic

PAM sampler advanced by pressure—pressure,
manual

Nortes:

[II. SOIL DESCRIPTION

(a) Cohesionless Sosls

Relative Density N, blows/0.3m
Very loose Oto 4
Loose 4to0 10
Compact 10 to 30
Dense 30 to 50
Very dense over 50
(b) Cohestve Sotls
Consistency e, KPa
Very solt Less than 12
Soft 12 to 2%
Firm 25 to 50
Stiff 50 to 100
Very stiff 100 to 200
Hard over 200

1V. SOIL TESTS

consolidation test

hydrometer analysis

sieve analysis

combined analysis, sieve and hydrometer!
undraincd triaxial?

consolidated undrained triaxial®

drained triaxial

unconfined compression

field vane test

fall cone

lab vane
pocket penetrometer

v~ < QLAO X E O
ol

iCombined analyses when 5 to 95 per cent of the material passes the No. 200 sieve.
Undrained triaxial tests in which pore pressures are measured are shown as Q or &. .

Goider Associates



SOIL CLASSIFICATION SYSTEM

GRAIN SIZE SCALE: M.I.T. STANDARD

BOULDERS Large than 200 mm

COBBLES 60 mm to 200 mm

GRAVEL 2 nm to 60 mm

SAND 0.06 mm to 2 mm

SILT 0.002 to 0.06 mm

CLAY Smaller than 0.002 mm
COMPOSITION:

*and" 36 to 50%

"y" or "ey” 21 to 35%

“some" 11 to 20%

" trace” 0 to 10%
EXAMPLE:

Gravel 70s . Sand 22s%

Pass #200 Sieve 8%
Sandy Gravel, Trace of Silt

EXCEPTION:
Silt 70s Clay 30%

And plots above 'A' line
Silty clay not clayey silt

Golder Associates



&m_mnry of Ground Ice Descriptive System
(After Pihlainen and Johnston 1963, Linell and Kaplar 1966)

A. ICE NOT VISIBLE'®

Group Subgroup
Symbol Description Symbol Field ldentification
Poorly bonded Nf To determine presence of excess ice, use
or friable procedure under note® and hand magnifying
- lens as necessary. For soils not full
N : wiy
W dlt‘:oacss lee Nb Nbn saturated, estimate degree of ice saturation:
Excess ice Nbe medium, low. Note presence of crystais or of
ice coatings around larger particles.
B. VISIBLE ICE—LESS THAN I INCH THICK"™
Group Subgroup
Symbol Description Symbol Field ldentification
Individual i A .
“y'“:j s ;‘:‘ X For ice phase, record the following when
inclusions applicable:
. Location Size
Ice coatings Ve Orientation Shape
on particles Thickness Pattern of
v Random or Vr Length arrangement
irregularly Spacing
oriented ice Hasdness
formations Structure per Group C
- Colour
St{‘li;xﬁed or Vs Estimate voiume of visible
stinctly segregated ice present as
?nemeq ice percentage of total sample
ormations volume.
C. VISIBLE ICE—GREATER THAN 1 INCH THICK
Group Subgroup
Symbol Description Symbol Field Identification
lee with soil ICE «+ Designate material as ICE'® and use descriptive
ICE inclusions soil type terms as follows, usually one item from each
Jee without ICE group, when applicable:
soil inclusions Hardness Structure'd
HARD CLEAR
SOFT CLOUDY
(of mass, not POROUS
individual CANDLED
crystals) GRANULAR
STRATIFIED
Colour Admixtures

(Examples): (Examples):
COLOURLESS CONTAINS

GRAY FEW THIN

BLUE SILT INCLUSIONS

(a) Frozen soils in the N group may, on close examination, indicate presence of ice within
the voids of the material by crystalline reflections or by a sheen on fractured or
trimmed surfaces. The impression received by the unaided eye, however, is that none of
the frozen water occupies space in excess of the original voids in the soil. The opposite
is true of frozen soils in the V group.

~ (b) When visual methods are inadequate, a simple field test to aid evaluation of volume of

excess ice can be made by placing some frozen soil in a small jar, allowing it to melt,
and observing the quantity of supernatant water as a percentage of total volume.

(¢) Where special forms of ice such as hoarfrost can be distinguished, more explicit
description should be given.

(d) Observer should be careful to avoid being misled by surface scratches or frost coating
on the ice.

A
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PRENES

APPENDIX VI

Laboratory Tests, Foundation Investigation






[P,

KOGYUK BH1: LABORATORY TEST RESULTS
BOREHOLE TYPE: Rotary DATUM: Sea Floor
Grain
Sample Depth(m) Wn Wi Wp Plasticity Unit Weight Size
INumber From - To % % % Index (kN/m?) Analysis
1 0.9 - 1.8 19.4 33 13 20
2 2.4 - 3.1
3 3.1 - 3.4 b'e
4 4.6 - 5.0 X
5 6.9 - 7.3 X
6 8.4 - 8.8 X
7 9.9 - 10.4 X
8 114 - 11,9
9 13.0 - 13.4 X
10 14.5 - 14.9
11 16.0 - 16.5 X
12 17.5 - 18.0
13 19,1 -~ 19.5 X
14 20.6 - 21.0
15 22.1 =~ 22.6 X
16 23.6 = 24.1
17 25,2 - 25.6 X
18 26.7 - 27.1
19 28,2 - 28.7 X
20 29.7 =~ 30.2 -
21 31.2 - 31.7 X
22 34.3 - 34.8 X
23 37.3 - 37.8 X
24 39.9 =~ 40.4 X
25 43.1 - 43.6 28.9 40 23 17 X
26 45.7 =~ 46.5 30.0 39 27 12 18.8

fram i
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GRAIN SIZE DISTRIBUTION Teoie S
BOREMOLE 1 BOREMOLE TYPE: Rotary SITE NAME:  Kogyuk
Deptn Sompls Neo.| Gravel Sand Fines Sitt Clay
From | To — — M F - M F -
3.0 | 3.4 3 6C | 19 19
4.6 | 5.0 4 66 | 24 6
6.9 | 7.3 5 86 6 2
8.4 | 8.8 6 2 85 5 1
9.9 [10.4 7 63 | 26 9
13.0 [13.4 9 85 | 10 1
16.0 [16.5 11 78 | 19 2
19.1 |19.5 13 84 |14 1
22.1 | 22.6 15 86 | 12 1
25.1 [25.6 17 77 | 21 2
28.2 |28.7 19 74 | 25 1
31.2 [31.7 | 21 T j
i !
34.3 | 34.7 22 85 11 1 i
|
37.3 |37.8 23 76 | 22 2 i
39.9 [40.4 24 82 | 16 1 f
43.1 ] 43.6 25 100 32 [29 3y [
. f
|
i
!
|
|
~ :
o H
- !
3 '
Q& i
= :
@ i
o i
s i
» i
0 |
) |
opm— H
[o] |
o |
R |
i
|

Golder Associates



KOGYUK BH2: LABORATORY TEST RESULTS

BOREHOLE TYPE: Rotary DATUM: Sea Floor
Grain
Sample Depth(m) wn wL Wy Plasticity Unit Weight Size
Number | From - To % % % Index (kN/m?) | Analyses
1 15 - 2. 21.2 X
2 3.4 -~ 3.8 X
3 5.2 - 5.6 X
4 740 = 7.5 X
5 9.3 - 9.8 b4
6A 11.0 - 11.4 X
6B 110 = 11.4 X
7 12.2 - 12.7 b 4
8 13.9 = 14.3 b4
9 15.4 - 15.9 X
10 17.1 = 17.5 X
11 18.3 -~ 18.8 X
12 20.0 - 20.4 X
13 21.3 - 21.8 X
14 22.9 - 23.3 X
15 24.4 - 24.8 X
16 25.9 - 26.4 X
17 27.4 - 27.9 X
18 29.0 - 29.4 X
19 30.5 - 30.9 X
20 32.9 - 33.4 X
21 36,0 - 36.4 X
22 39.0 - 39.5 X
23 40.7 - 41.2 X
24 42.1 - 42.5 X
25 43.6 - 43.9
26 44.2 - 44.8 28.0 34 23 1 19.4 X

.

presr =i
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GRAIN SIZE DISTRIBUTION Teoie. 3
BOREHOLE 2 BOREHDLE TYPE: Reotary SITE NAME:  Kogyuk
Depth Sempie No.| Gravel Send Fines Silt Clay
From | To —_ —_— C M F — C M F —
1.5 | 2.1 1 6 |48 | 8 38 1| 2| 7 28
3.4 | 3.8 2 66 | 24 10
5.2 | 5.6 3 2 |59 |33 6
7.0 | 7.5 4 1 |91 | 6 2
9.3 | 9.8 5 5 |88 | 5 2
11.0 |11.4 6a 2 |14 |74 | 8 2
11.0 |11.4 6B 6 |87 | 6 1
12.2 [12.6 7 3 |82 |13 2
13.9 [14.3 8 2 |82 |14 2
15.4 |52 9 2 |80 |15 3
17.1 [17.5 10 6 |79 |13 2
18.3 [18.7 | 11 4 les 9 2 |
20.0 [20.4 12 2 0 | 6 2 |
21.3 |21.8 13 1 |19 |73 7 |
22.9 [23.4 14 30 |56 14 ?
24.4 [24.9 15 2 |78 |18 2 i
. i
25.9 | 26.4 16 1 |78 |17 4 |
27.4 |27.9 17 75 | 21 a i
29.0 |29.5 18 1 |82 |14 3 |
30.5 |30.9 19 1 |85 |11 3 }
% 32.9 [33.4 20 1 |83 |13 3 é
é 36.0 |36.5 21 1 4 |85 | 8 2 f
é 39.0 [39.5 22 5 |85 8 2 g
g |40.7 |41.2 23 1 |81 |15 3 |
i
g 42.1 |42.6 | 24 3 |86 | 9 2 é
(44,2 aa.8! 26 2 98 10 |50 | 18 20, }

Golder Associates



KOGYUK BH3:

LABORATORY TEST RESULTS

T

Table VI.

BOREHOLE TYPE: Rotary

DATUM: Sea Floor

| | Grain
Sample Depth(m) W, Wy, Wp Plasticity Unit Weight Size
Number | From - To % % % Index (kN/m’) Analysqﬂ
1 0.6 - 1.2 26.9 X
2 2.4 - 2.9
3 3.7 - 4.1 20.4 X
4 5.2 - 5.6 21,0 X
5 6.7 - 7.2 21,0 X
6 8.2 - 8.7
7 11.9 = 12,3 21.0 X
8 14,9 - 15.4
S 18.0 - 18.4 21.3 X
10 21.0 - 21.5
11 24.1 - 24.5 25.7 b4
12 27.1 - 27.6
13 30.2 - 30.6 23.7 X
14 33,2 - 33.7
15 36.3 - 36.7 23.8 X
16 39.3 - 39.8
17 42.4 - 42.8 30.9 39 26 13
18 43.9 - 44.5 31.1 37 25 12
19 45,1 - 45.7 29.0 €0 28 32 b’s
20 48.2 - 48.8 28.1 36 25 1
21 51.5 = 52.1 23.0 39 23 16
22 54,6 - 55,2 21.6
23 57.6 - 58.2 28.9 49 28 21
24 60.7 = 61.3 27.6 50 29 3 b’s
25 65.2 = 65.7 28.3 46 23 23
26 69.8 - 70.3 21.4
27 74.4 - 74.8 31.8
28 78.9 - 79.4 39.4
29 83.5 - 83.7 22.9

wm
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GRAIN SIZE DISTRIBUTION Tabie: v
BOREHOLE 3 BOREHOLE TYPE: Rotary SITE NaAME:  Kogyuk
Depth Sample No.| Gravel Sand Fines Silt Clay
From | To —_ — C M F - M F —
0.6 1.2 1A 3 44 10 43
0.6 1.2 1B 6 42 15 37 2 8 25
3.7 4.1 3 1 49 40 10
5.2 5.6 4 1 37 47 15
6.7 7.2 5 8 84 6 2
11.9 [12.3 7 1 11 83 5
18.0 |18.4 9 6 86 7 1
24.1 (24.5 11 9 78 11 2
30.2 [30.6 13 6 90 3 1
36.3 |36.7 15 10 84 5 1
45.1 |45.7 19 100 36 31 32
60.7 [|61.3 24 1 99 8 32 57

812-2102

PROJECT NO.
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Table V

KOGYUK BH4: LABORATORY TEST RESULTS

BOREHOLE TYPE: Rotary : DATUM: Sea Floor
Grain
Sample Depth{m) Wo Wi, Wp Plasticity Unit Weight Size
Number | From - To % % % Index {kN/m?) Analyses
1 1.5 - 241
2 3.2 - 3.7 x
3 4.7 - 5.2 x
4 6.4 - 6.9 %
5 7.9 - 8.4 x
6 9.5 - 10.1 X
7 11.0 = 11.6 X
8 12.3 - 12.8 x
9 13.9 - 14.3 x
10 15.6 - 15.9
11 16.9 - 17.4 X
12 18.4 - 18.9 x
13 20.1 - 20.6 x
14 21.5 - 22.0 x
15 22.4 - 23.5 X
16 24.5 - 25.0 x
17 26.1 - 26.5 x
18 27.6 - 28.0 X
19 29.1 - 29.6
20 30,6 - 31.1
21 33.7 - 34.1 x
22 36.7 - 37.2 x
23 39.9 - 40.4
24 43.0 - 43.4 29.8
25 43.6 - 44.2 35.3 39 22 17
26 45,1 - 45.9 44.9 34 21 13 18.9,19.1 b 4

¢ Golder Associates
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GRAIN SIZE DISTRIBUTION Table. wr. 2
BOREMHOLE 4 BOREHOLE TYPE: Rotary SITE NAME: Kogyuk
Depth Sampie No.| Gravel Sand Fines Sift Clay
From | To _— _ C M F —_— M F —
3.2 | 3.7 2 2 |59 |30 9
4.7 | 5.2 3 2 |63 |29 6
6.4 | 6.9 4 6 |60 |26 8
7.9 | 8.4 5 1 6 |86 | 5 2
9.4 | 9.9 6 2 |69 |20 9
11.0 |11.5 7 10 |74 |12 4
12.3 |12.8 8 7 |84 | 7 2
13.9 | 14.4 9 17 |75 | 7 1
16.9 | 17.4 11 2 |69 | 26 3
18.4 | 18.9 12 1 |69 | 26 3
20.1(20.6 | 13 3 183 113 1
21.5 | 21.9 | 14 1 .71 124 4
22.4 | 23.5 15 1 |49 | 47 3
24.5 | 25.0 16 2 |87 | 8 3 :
26.1 | 26.5 17 1 |75 | 18 6 :
27.6 | 28.0 18 3 |74 | 18 5 |
|
33.7 | 34.1 21 2 |88 | 8 2 ;
36.7 | 37.2 22 6 {84 | 8 2 {
45.1 45.9 26 1 99 45 |22 23
. l
o )
= '
N |
1 |
N H
| ]
® :
o :
= i
B ?
S |
€3]
5 |
o N
& :
& |
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KOGYUK BHS:

LABORATORY TEST RESULTS

BOREHOLE TYPE: Rotary

DATUM: Sea Floor

] [ | Grain
Sample Depth(m) Wn W, Wp Plasticity Unit vsveight Size
Number From - To % % % Index (kN/m ) Analyse

1 1.2 - 1.5 15.1 b
2 2.3 - 2.7 b4
3 5.3 - 5.8 X
4 6.7 - 7.2 X
5 8.2 - 8.7 b4
6 9.9 - 10.4 b4
7 11.3 = 11.7 X
8 14,3 =~ 14.8 X
9 17.4 = 17.8 X
10 20.4 - 20.9 b4
11 23.5 =~ 23.9 X
12 26.5 - 27.0 b4
13 29.6 =~ 30.2 X
14 32.6 = 33.1 X
15 35.7 = 36.1 X
16 38,9 =~ 39.3 X
17 41.9 - 42.4 X
18 43.4 - 43.8 X
19 44.4 - 44.7 X’
20 45,3 =~ 45.6 X
21 45,7 - 46.2 24.2 36 22 14

Golder Associates
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GRAIN SIZE DISTRIBUTION Table. vI. 10
BOREMOLE 5 BOREHOLE TYPE:  Rotary SITE Name:  Kogyuk
Depth Sample No.| Gravel Sand Fines Silt Clay
From To — —_ C M f -—_— C M F _
1.2 | 1.5 1 4 |72 6 18
2.3 2.7 2 9 |81 8 | 2
5.3| 5.8 3 2 |58 | 34 6
6.7 | 7.2 4 2 |56 | 36 6
g.2| 8.7 5 5 |67 | 24 4
9.9 |10.4 6 3 |74 | 14 19
11.3 [ 11.7 7 67 | 30 3
14.3 | 14.8 8 2 | 86 9 3
17.4 | 17.8 9 3 |88 7 2
20.4 | 20.9 10 2 |83 | 12 3
23.5 | 23.9 11 4 |82 112 2
26.5|27.01 12 3 171 20 | 6 E
i i )
29.6 | 30.2 13 2 |74 | 18 6
32.6 | 33.1 14 3 (81 | 13 3 !
35.7 | 36.1 15 8 | 84 7 1 ;
38.9 | 39.3 16 3 |84 | 12 1 i
]
|
41.9 | 42.4 17 1 |85 | 13 1 .
43.4 | 43.8 18 54 | 43 3
44.3 )| 44.7 19 1 |61 | 35 3 |
45.3| 45.6 20 30 | 67 3 ‘
o :
o .
-t )
N !
(ll i
-t .
@ ;
o ;
-4 |
= !
U H
= i
3 |
& i
= |
|
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e CONBULT ING GEOTECHNICAL AND MINING ENGINEERS
Vi
UNCONSOLIDATED UNDRAINED TRIAXIAL TEST Figure. -
Site.  Kogyuk Borehole No. >
Sample No. 26 Depth  44.3 - 44.5

Partially frozen sample at Start of test.

SUMMARY
100
0
| Coll Pressure Unconfined 0
kPo <
. & X
Rate of Strain 4.2 2
*/o per hour ' ‘0;:, )
4 173
Deviator siress 82 2 / !
ot failure: kPa 0 4 '
>
[ ] ;
'/oSIroin 2.2 0
ot failure 20 /
]
2 4
Axiol Strain %
&
pre3
-
>
®
-
("]
-
S wm
7\—( cy = 41|kPa
]

00 200

Normal Stress, kPao
MOMHR CIRCLE AT FAILURE
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\\\:\ "7_ :' COMBULTING GEOTECHMICAL AND MINING ENG INEERS
N
CONSOLIDATED UNDRAINED TRIAXIAL TEST Figure. 1.
Site.  Kogyuk Borehole No. 4
Somple No. 25 Depth  43.6 - 44.2 m
800
Test No. 1
Il Pr
Ce .“wt.?o 690 e
= 00 4—
Back P"“u':h» 262 a‘
®
Rare of Strain -
®% per h'our 3.8 v
' ]
Frif P 486 3 m
H
N .
o S e 0.1 e [
Pore Pressure :
at foilure: kPo = ) '
) f
5 iy
Axial Strain
e Q0
- Reduced cirtle fof cons Llidat fon
* presstre of| 318 kpa. \
®
-
v P14 XP \\
- Co T fA& Kb | __ [
8 200 . e izl <
5 A N
/ \
7 \ \
/ \ \
| — -
200 400 800 800 1000

Normal Stress, kPa
MOHR CIRCLE AT FAILURE
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COMSULTING GEOTECHNICAL AND MINING ENGINEERS

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST Figure. v-.
Site.  Xogyuk Borehole No. 4
| Sample No. 26 Depth 45.1 - 45.9
|
SUMMARY
l /00
Cell Pressure
kPe Unconfined g?
-
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Pressure, kPo
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CONSOLIDATION _ TEST Figure. vr.
Site.  Kogyuk Borehole No.
Somple No. 26 Depth. 45.7 - 46.5 m
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Compression Index, Ce
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"?;“'E VOID RATIO m;‘“
8.3 0.751 1.0 x10-31 1.3 x1n-2 1 8,0 x10°/
16.6 _0.721 2.0 x 1073 | 1.9 x 102 | 3.8 x 10-%
34.2 0.711 3,48 x 10=4 | i.6 x10"2 | 5.3 % 1077
66.6 0.701 1.84 x 10=4 | 9.6 x 10=3 | 1.7 » 10-7
133.2 0.685 1.35 x 10=4 | 6.© x 1073 [ o.1 x 0”8
266.4 0.664 ©.34 x 1075 | 1.5 x 1072 | 1.2 x 107"
532.9 0.638 5,92 x 1075 | 1.2 x 10°2 | 6.7 x 1078
1065 .7 0.596 4.87 x 2075 | 8.6 x 103 | 4.0 % 1078
2131.5 0.514 4.82 x 10°5 | 7.1 x 1073 | 3.4 x 1078
4263.0 0.471 1.32 % 10 ° | 1.6 x 1u-3 | 2.0 x 10-2
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