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Abstract

A flume experiments was used to study the characteristics of the surface displacements and volumetric
water contents (VWC) during torrential rain. The surface displacement and VWC of the granite
weathered soil were measured for rainfall intensity (100, 200 mm/hr) and initial ground condition (VWC
7, 14, 26%). The test processes were also recorded by video cameras. According to the test results, The
shallow failure is classified into three types: retrogressive failure, progressive failure and defined failure.
In the case of retrogressive failure and progressive failure, relatively large damage could occur due to the
feature that soil is deposited to the bottom of the slope. the shallow failure occurred when the VWC
reached a certain value regardless of the initial soil condition. It was found that the shallow failure can be
predicted through the increase patton of the VWC under the condition of the ground dry condition (VWC
7%) and the natural condition (VWC 14%). For high rainfall intensity, progressive failure predominated,
and rainfall intensity above a certain level did not affect wetting front transition.
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Table 1. Physical porperties 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
USCS (-) SP
Coef. of permeability (cm/sec) 4.42x10°
Effective particle size (Dy) 0.16
Liquid Limit (%) 22.56
Plastic Limit (%) 18.92
Uniformity coefficient (C,) 9.38
Coef. of curvature (C,) 0.84

Table 2. Conditions of flume test for shallow failure

.. Initial Rainfall intensity ~ No. of Type of Failure
Ground Condition VWC ( ) test e T 3
. 100 3 Retrogressive Confined Retrogressive
In situ 14~16% - : -
200 3 Progressive Progressive Progressive
Antecedent rainfall 30% 100 3 Progressive Progressive Progressive
Dry season 7~8% 100 3 Retrogressive Retrogressive Retrogressive
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Fig. 3. Example of time variation of the surface displacement and volumetric water content in the slope (rainfall intensity
100 mm/hr).
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Fig. 5. Time variations of the volumetric water content dependent on rainfall intensity: 100 mm/hr and 200 mm/hr.
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