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A Study on the Predicting Method of Shallow Failure on Soil Slopes
using the Strain-Softening Behavior Theory
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Abstract Shallow failure is the most frequent landslide type in Korea due to torrential rains. This study
investigated a method to predict the shallow failure time on soil slopes considering their mechanical
failure characteristics. In particular, this study confirmed through flume experiments that the surface
displacement of soil slopes during the shallow failure is rapidly unstable in the same way as the tertiary
creep. In addition, the applicability of the strain-softening behavior theory, which is generally used for
the behavior analysis of rock slopes, was reviewed to predict shallow failure on soil slopes. Subsequently,
it was confirmed that the shallow failure could be predicted in an unstable surface displacement section
of the soil slope where the displacement increases sharply based on the point where the displacement
per second increases rapidly. In addition, it was confirmed that the shallow failure could be predicted
without being affected by a large cumulative surface displacement of the soil slope (due to the soil
slope's preceding behavior) by selecting the displacement section related directly to the shallow failure.
Hence, the strain-softening behavior analysis method is expected to be highly useful in the field in that
it can predict shallow failure on soil slopes through their surface displacement behavior related to the
shallow failure even when cumulative surface displacement occurs in them.
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Table 1. Physical properties of the weathered
granite soil in this study.

Property Value
Specific gravity(-) 2.60
Natural water content(%) 18.95
Dry density(t/m’) 1.67
Effective particle size(Dio)(mm) 0.16
USCS(-) SP

Coef. of permeability(cm/sec) 2.5x107
Liquid Limit(%) 22.56
Plastic Limit(%) 18.92
Coef. of uniformity(Cu)(-) 9.38
Coef. of curvature(Cg)(-) 0.84

Rainfall Simulator

@ Displacement meter, Disp
7wt © Volumetric water content

- L‘:_' T \ sensor, VWC
lstomtamer" 2nd container

Fig. 3. Schematic diagram illustrating experimental
set up with soil profiles
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Fig. 4. The shallow failure test according to rainfall

simulation
(a) before failure (b) after failure
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