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Proposal of Design Method for Landslides Considering
Antecedent Rainfall and In-situ Matric Suction

72 A 3 Kim, Jung-Hwan A A A’ Jeong, Sang-Seom
7 4 W' Kim, Yong-Min o] & $' Lee, Kwang-Woo
Abstract

This study presents a design method for typical rainfall-induced landslide considering in-situ matric suction. Actual
landslide data are used to validate the proposed method. The soil-water characteristic curve (SWCC) and unsaturated
permeability are experimentally determined to estimate hydraulic properties of testing site. The field measurement of
matric suction is carried out to monitor in-situ matric suction in a natural slope subjected to rainfall infiltration, which
is incorporated in the landslide analysis. The wetting band depth and safety factor of the slope are assessed to clarify
the effect of domestic rainfall pattern. Especially, the effect of antecedent rainfall on the slope stability is investigated
and discussed in terms of wetting band depth using parametric study. It is found from the result of this study that
proposed design method can consider the characteristic of unsaturated soil and effect of antecedent rainfall. The location
of the scarp zone is fairly well predicted by proposed design method. Moreover, heavy rainfall, concentrated in the
backward part with time, causes the lowest safety factor of the slope. These results demonstrate that decrease in matric
suction due to antecedent rainfall may trigger slope instability. After the antecedent rainfall, additional rainfall may cause

the slope failure due to increasing wetting band depth.
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Table 1. Physical properties of the soils

Properties Value
Specific gravity (G,) 2.73
Passing percent of No. 200 sieve 51%
Liquid limit (ZL) 36.6%
Plastic index (1) 15.4
USCS CL
Saturated permeability (k) 8.0x107 m/sec

Table 2. Curve-fitting parameters for the soil-water characteristic

curve
Curve—fitting parameters Value
a (1/kPa) 0.1125
n 1.351
m=1-1/n 0.251
Saturated volumetric water content (6,) 0.5
Residual volumetric water content (6,) 0.17

0.6
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Fig. 3. SWCC for the colluvial soils: experimental data and fitted
curve
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data and fitted curve
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Fig. 6. Overall view of the natural slope and location of instrumen-
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