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Preliminary Study on the Co-relation between the Water Infiltration
and the Shallow Slope Failure

Song, Won-Kyong

Abstract

Preliminary study has been conducted to analyse the co-relation between shallow landslides
frequently occurring in rainy seasons and the water infiltration into the slope. The change of
stress state due to partial saturation of a soil and hence the reduction of its shear strength have
been reviewed. The variation of the safety factor of an infinite planar slope in accordance with
various water infiltration scenarios has been estimated by limit equilibrium method to explain the
mechanism of shallow slope failure. Numerical analysis under the same condition as those of some
models dealt with in the previous method has been carried out by using FLAC, a finite difference
program, and the results have been compared with the ones obtained by limit equilibrium method.
Both results proved to be identical, which implies the ability of the numerical approach to the
problems related to the stability analysis of unsaturated slope with the irregular geometry. Further
improvement, however, should be made to apply the present analysis procedure to general slopes

since it deals with a simple one.
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Table 1. Comparison of ¢° and ¢’ values for the various type of soll
Soil type ¢ (%) $°(°) Difference(®) Source
Compacted shale 24.8 20.9 3.9
Boulder clay 27.3 24.0 3.3 Fredlund et al.(1978)
Potters flint and peerless clay 35.6 37.8 2.2
26.0 26.4 0.4
, 26.0 26.5 0.5 ,
Silty clay Rahardjo et al.(1995)
26.0 26.5 0.5
26.0 24.3 1.7
Sand 40.1 40.1 0 Drumright and Nelson(1995)
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Table 2. Input data determined from the typical values for silt and clay

Parameters

Typical value*

Input value

Cohesion, ¢
Friction angle, ¢~

Dry specific weight, 7,

Porosity, n

0~5 ton/m’
1~20°
1.4~1.7 ton/m’

1 ton/m?®
15°

2.0 ton/m*
0.4

*From Korea Highway Cooperation(1996)
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Fig.4 Variation of the factor of safety according to the different infiltration conditions
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Tabie 3. Additional mechanical properties used in the numerical analysis

Parameters Range Input value
Young' s modulus, E 280~9800 ton/m*(a) 1000 ton/m°®
Poisson’ s ratio, ¥ 0.15~0.3(b) 0.2
(a) From Derski et al.(1989)
(b) From Lambe and Whitman(1986)
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Fig.5 Results of numerical analysis in case that the
infiltration front reaches the depth of 3m under
the ground surface
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Fig.6 Results of numerical analysis in case that the
infiltration front reaches the depth of 6m under
the ground surface
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