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Slope Stability Analysis of Unsaturated Soil in
Debris-Flow Occurrence Slopes
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Abstract

This paper is research results of slope stability analysis associated with seepage infiltration for unsaturated soil in
debris-flow occurrence slopes. Site investigations were carried out in two slopes, located at Inje in Kangwon province
where debris flow occurred in 2006 and at Yangpyung in Kyeunggi province where it occurred in 2010. For unsaturated
soil sampled at the zone of debris-flow initiation, soil water characteristic curves with tempe pressure cells and shear
strength parameters with newly designed shear strength apparatus were obtained respectively. The commertially available
software SEEP/W was used to analyze seepage infiltration in unsaturated soil, based on their properties obtained from
test results and the actual rainfall data at the moment of debris flow occurrence, and slope stability analysis with the
program of SLOPE/W, associated with results of seepage analysis, was performed to simulate slope failure. As results
of this research, seepage infiltration to unsaturated soil due to intensive rainfall was found to cause increase of ground
water table as well as degree of saturation. Through this research slope stability analysis for unsaturated soil, considering
the actual rainfall characteristic, might be a reasonable method of investigating characteristics of debris flow behavior,

in particular, the moment of debris flow occurrence.
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Fig. 1. Flow chart of slope stability analysis for unsaturated soil
of debris flow occurred slope
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Table 1. Basic properties of the soil
Properties Inje Yangpyeong
Passing amount through
No0.200 sieve (%) 7.60 12.9
Liquid limit (LL) - 23.5
Plastic limit (PL) - 15.6
USCS SW—-SM SC-SM
Specific gravity (G,) 2.67 2.65
Total unit weight (kN/m°) 17.9 16.7
Field water content (%) 32.6 14.7
Saturated coeff. of permeability 6.10x10°° 5 83%10°°
(cm/sec)
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Fig. 2. Water content characteristic curves expressed by Fredlund
and Xing models

Table 2. Parameters of Fredlun and Xing models

Parameter Inje Yangpyeong
a 21 13.3
n 0.9 1.4
m 0.59 0.9
Air—entry value (kPa) 4.02 3.02
Saturated water content (6,) 0.46 0.43
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Fig. 3. Direct shear test equipment
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Fig. 5. Shear strength of unsaturated soil
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