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Analysis and Verification of Slope Disaster Hazard Using Infinite Slope
Model and GIS

Hyuck Jin Park'*, Saro Lee? and Jeong Woo Kim!

!Dept. of Geoinformation Engineering, Sejong University, Seoul 143-747, Korea
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Slope disaster is one of the repeated occurring geological disasters in rainy season resulting in about 23 human
losses in Korea every year. The slope disaster, however, mainly depends on the spatial and climate properties, such
as geology, geomorphology, and heavy rainfall, and, hence, the prediction or hazard analysis of the slope disaster is
a difficult task. Therefore, GIS and various statistical methods are implemented for slope disaster analysis. In partic-
ular, GIS technique is widely used for the analysis because it effectively handles large amount of spatial data. The
GIS technique, however, only considers the statistics between slope disaster occurrence and related factors, not the
mechanism. Accordingly, an infinite slope model that mechanically considers the balance of forces applied to the
slope is suggested here with GIS for slope disaster analysis. According to the research results, the infinite slope
model has a possibility that can be utilized for landslide prediction and hazard evaluation since 87.5% of landslide
occurrence areas have been predicted by this technique.

Key words : infinite slope model, GIS, slope disaster, mechanical model
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Fig. 2. Landslide location and hillshade map of Boeun
area.
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Fig. 3. Slope angle distribution in Boeun area.
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Table 1. Estimated firction angle and cohesion by classification of soil(after Korea Highway Corporation, 2001).

Classification Condition Um(tt/r\:fl;a;ght frlctlgr});i ngle %0?533;‘ USCS*
dense of well graded 2.0 40 0 GW
gravel
loose of poorly graded 1.8 35 0 GP
sand w/ dense 2.1 40 0 GW
gravel loose 1.9 35 0 GP
dense of well graded 2.0 35 0 SW
sand
loose or poorly graded 1.8 30 0 SP
. dense 1.9 30 less than 3 SM
sand soil
loose 1.7 25 0 SC
hard 1.8 25 less than 5
clay soil mooderately weak 1.7 20 less than 3 IE/[II:
weak 1.7 20 less than 1.5
hard 17 20 less than 5 CH
clay of silt moderately weak 1.6 15 less than 3 MH
weak 14 10 less thanl.5 ML
*Unified Soil Classification System
Table 2. Landslides occurrence rate based on the factor of safety.
Factor of Landslide occurrence rate(%)
safety m=0.0 m=0.5 m=1.0
0.0-0.5 0.00 230 39.39
0.5-1.0 31.46 61.89 49.10
1.0-2.0 53.46 29.16 9.46
2.0-3.0 8.95 3.33 0.52
3.0< 6.14 3.32 1.53
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