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Abstract

The influence of Soil-Water Characteristic Curve (SWCC) fitting parameters for an unsaturated
natural slope was evaluated through seepage and slope stability analysis as a function of rainfall. Soil
samples were collected from the study area in Jirisan National Park and the physical and mechanical
characteristics of unsaturated soil layers were measured in laboratory tests. The saturation depth was
calculated via seepage analysis by changing fitting parameters @, the parameter related to the Air
Entry Value (AEV) and », the parameter related to the slope of the SWCC in the range of natural
conditions. Slope stability analysis using the limit equilibrium method considered the calculated depth
of saturation. Results from seepage analysis for various rainfall conditions indicate the saturation
depth in the soil layer suddenly increased as the fitting parameter a decreased; the saturation time for
the entire soil layer also decreased. Slope stability analysis considering the calculated depth of
saturation shows that the slope safety factor rapidly decreased as the fitting parameter @ decreased,
whereas the variation in slope safety factor was very small when 7 increased. Hence, fitting parameter
a OPEN ACCESS a has a large effect on saturation depth during rainfall and therefore on slope stability, whereas slope

stability is relatively unaffected by the fitting parameter 7.
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Fig. 1. Location of study area.
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Fig. 3. Analysis result of rainfall data (Sancheong-gun) for the past 45 years (1972~2018).
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Table 1. Engineering properties of soil in study area

Soil properties Symbol Unit Values
Specific gravity G, - 2.72
Natural moisture contents w (%) 27.49
Total unit weight Y (kg/m®) 1.66 x 10°
Dry unit weight o (kg/m®) 1.30 x 10°
Effective grain size Dy, (m) 3.7 %10
Coefficient of uniformity c, - 6.24
Coefficient of curvature ¢, - 1.18
Liquid limit LL (%) 49.92
Plastic limit PL (%) 25.78
Unified Soil Classification System USCS - SwW
Cohesion c (kPa) 10.27
Internal frictional angle 1) (©) 24.98
Coefficient of permeability k, (m/sec) 5.70 x 107
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Fig. 4. Pore water outflow for various matric suctions.
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Table 2. SWCCfitting parameters by van Genuchten (1980) model

Contents Symbol Value

a (kPa™) 0.21

Fitting parameter n 1.81
m 0.45

Coefficient of determination R? 0.99
Saturated volumetric water content 0, 0.52
Residual volumetric water content 0, 0.27
Air Entry Value AEV 2.46
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Fig. 5. Estimation of SWCC using van Genuchten (1980) model.
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Fig. 6. Adjustment of SWCC fitting parameters considering soil type (modified from Lu etal., 2010).
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Table 3. Range selection of SWCC fitting parameters according to soil type

Case Soil type a (kPa™) n
Field condition Clayey sand 0.21 1.81
Case 1 Clayey silt 0.09 1.81
Case 2 Clay 0.01 1.81
Case 3 Silty sand 0.21 3.25
Case 4 Sand 0.21 5.00
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Fig. 7. SWCCs for various soil types.
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