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Soil-Water Characteristic Curves for Drying and Wetting Processes
in Granite-Weathered Soil Based on Variations in Fine Contents
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Abstract

In current slope stability analysis techniques, slope stability is evaluated based on the saturated-soil theory. However,
soil-water characteristics change frequently depending on the climate. Therefore, because the saturated soil theory has
limitations, the application of the unsaturated soil theory is necessary for slope stability. It is also important to evaluate
the engineering properties of unsaturated soil because the capillary absorption capacity is reduced due to heavy rain,
thereby causing a reduction in slope stability. In this study, soil-water characteristic tests were performed using four
samples with different fine contents (0%, 10%, 20%, and 30%) using granite-weathered soil in domestic production areas.
In particular, to consider the previously conducted drying process as well as the evaluation of stability due to heavy
rain on the actual slope, a wetting process was conducted, in which the water content was increased. In addition, the
van Genuchten (1980) model, which is the most consistent theoretical equation for the experiment, was used with various
theoretical equations, and the parameters were analyzed according to the fine content of the granite-weathered soil for

the drying and wetting processes.
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Fig. 1. Soil-water characteristic curve
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Table 2. Mathematical equation for SWCC
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Reference

SWCC Equation

Notations

Gardner (1958)

1t

0 : volumetric water content
|

v : matric suction
a, n . fitting parameter

Fredlund and Xing (1994)

0 : volumetric water content
- C': correction factor

1 1 matric suction

o, n,m : fitting parameter

van Genuchten (1980) 6=

1 0 : volumetric water content
| (u, —u,) : matric suction
a, n . fitting parameter
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Table 3. Correlation coefficients of various SWCC equation
RZ
Test Fine contents (%) :
Gardner Fredlund & Xing van Genuchten
0 0.988 0.992 0.997
5 10 0.980 0.994 0.997
i 20 0.973 0.991 0.996
30 0.964 0.986 0.994
0 0.949 0.981 0.995
10 0.953 0.974 0.984
Wet
20 0.967 0.986 0.993
30 0.965 0.989 0.986
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