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Prediction of the Shear Strength of Oil Contaminated
Clay using Fall Cone
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"Department of Civil and Environmental Engineering, Hannam University
*Department of Civil and Environmental Engineering, Seoul National University

ABSTRACT

This paper presents the prediction of shear strength of oil contaminated clay using fall cone test used to determine the
liquid limit of soil. The penetration depth of fall cone is related to water content of soil. Laboratory vane shear can also be
related to water content. To explore the relative correlation between penetration depth of fall cone and laboratory vane
shear, both fall cone tests and laboratory vane shear test were carried out with water contents of soil. The developed

empirical

relationships in this studys showed that the shear strength is reduced to 3.9% with 1% increase of oil content.

And, the lesser initial water content of contaminated clay, the more shear strength of contaminated clay is affected by oil

content.

Key words : oil content, shear strength, fall cone test, laboratory vane test
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2.2. ZZ2A[&{(Fall cone test)
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Table 1. Clay samples

Cla; Kaolinite :

sampi]es Bentonite (%) LL PL PI
S-1 0 : 100 550.3 48.8 501.5
S-2 30 : 70 350.6 454 305.2
S-3 50 : 50 2754 44.1 231.3
S-4 70 : 30 125.6 40.7 84.9
S-5 100 : 0 38.7 154 232
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Fig. 1, 2, 3, 4, 5& 7} A8 U3t E243F Aol
o 7M. QFAMEe] ZIIskElE 24 10%, 20%,

Table 2. A, B and coefficients of correlation in equation (1)

Cla Initial water
sampie content (%) A B R

10 -17.8 25.1 0.96

S-1 20 9.4 13.5 0.91
30 233 8.6 0.92
10 -133 22.9 0.94

S-2 20 8.3 13.9 0.90
30 22.3 8.8 0.91
10 -9.1 20.2 0.88

S-3 20 9.0 13.7 0.91
30 21.9 9.2 0.94
10 -13.0 21.2 0.93

S-4 20 2.8 15.7 0.93
30 20.1 9.5 0.88
10 224 248 0.92

S-5 20 5.0 16.0 0.94
30 23.6 9.3 0.95

J. Soil & Groundwater Env. Vol. 15(6), p. 107~113, 2010



EEG ol8% AT

=213

70 T T 1 7T T T T T
- S_1 —
@ kao:bento(0:100)
60 — o] initial water content(10%) | —|
AA O A initial water content(20%)
= % initial water content(30%) —
50 — —
ES
240 — —
]
30 — —
20 — —
10 1 | R I ol

20 10 8 [ 4 2 1
Penetration depth, d(mm)

Fig. 1. Relationships between the depth of penetration and the 7]
(S-1).
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Fig. 2. Relationships between the depth of penetration and the W,
(S-2).
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Fig. 3. Relationships between the depth of penetration and the 77,
(S-3).
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Fig. 4. Relationships between the depth of penetration and the 77,
(S-4).
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Fig. 9. Relationships between the W and the undrained shear
strength, (S-3).

S-4
o kao:hento(70:30)

initial water content(10%)
initial water content(20%)
initial water content(30%) —

oso

shear strength, Cy(kPa=kN/mm2)

08 : —
06 B
04 o
02 N T T T N I T I
0 10 20 30 40 50 BO 70 80 80 100 110
W=w_+w,

Fig. 10. Relationships between the W and the undrained shear
strength, (S-4).
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Table 3. A, B and coefficient of correlation in equation (3)

Clay

Initial water

sample  content (%) M N R
10 —-0.05 3.94 0.96
S-1 20 —0.06 4.47 0.96
30 —-0.05 4.48 0.95
10 —-0.05 3.53 0.93
S-2 20 -0.06 3.96 0.95
30 —0.06 4.24 0.96
10 -0.05 3.39 0.97
S-3 20 —-0.05 3.49 0.94
30 -0.04 3.54 0.88
10 —-0.04 2.96 0.94
S-4 20 —-0.05 347 0.94
30 -0.05 3.90 0.94
10 —0.04 3.26 0.98
S-5 20 -0.04 343 0.97
30 —-0.04 3.78 0.97
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