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A study on applicability of volumetric water content to predict
shallow failure
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Abstract Most landslides in the country are shallow failures triggered by intense rainfall. Many researchers
have revealed the possibility of predicting shallow failure through the volumetric water content (VWC).
This study examined how to determine shallow failure using the gradient characteristics of the
volumetric water content. For this, flume experiments were conducted using weathered granite soil. To
confirm the saturation state of the surface layer under a rainfall intensity of 30 and 50mm/hr, VWC
sensors were installed at depths of 10 and 20 cm on the upper, middle and lower slope. The test results
showed that a shallow failure determination using VWC could be applied limitedly according to the slope
degree. In addition, the effective cumulative rainfall due to the rainfall infiltration velocity is considered
the main factor for the failure time. The failure prediction using the gradient of the VWC depends on
the installation location and depth of the sensor. According to the experimental data, the measured value
at 20 cm below the slope was most effective. Therefore, an analysis method of VWC and the method
of selecting the installation location confirmed through this study can provide important data for

presenting the measurement criteria using VWC in the future.
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and measurement position, tmax denotes the time
of the maximum volumetric water content at the
measurement position, to denotes arrival time of

rainfall at the surface
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Table 1. Physical properties of the weathered
granite soil in this study.
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Table 2. Experiment conditions

No. degree(®) Ii?;ifsi; densit%y Initial water
(mm/hn) (g/cm’) contents(%)
1 35 30 1.50 9.0
2 35 50 1.53 9.3
3 40 30 1.41 10.2
4 40 50 1.45 9.8
5 50 30 1.43 9.5
6 50 50 1.34 9.0
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Rainfall Simulator

Property value

Specific gravity(-) 2.60

Natural water content(%) 18.95
Dry density(t/m’) 1.67
Effective particle size(D10) 0.16
USCS(-) Sp

Coef. of permeability(cm/sec) 25%107

Liquid Limit(%) 22.56

Plastic Limit(%) 18.92
Uniformity coefficient(Cu) 9.38
Coef. of curvature(Cg) 0.84
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Fig. 2. Schematic diagram illustrating experimental
set up with soil profiles.
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Fig. 3. Distribution of volumetric water content in
slope degree 35° (a)Rainfall intensity 30
mm/hr, (b)Rainfall intesity 50 mm/hr
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