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Analysis of Slope Stability Using GIS in the
Northern Area of Chungju Lake

Sangki Moon*, Younghoon Lee* and Kyungduck Min*

ABSTRACT: As a part of natural hazard assessment, regional slope stability analysis was conducted using
Geoscientific Information System (GIS) in the northern area of Chungju Lake. Selected factors which affect the
slope stability in the study area were lithology, soil, density of lineament, groundwater level, dip of slope,
aspect of slope, and geological engineering properties. Geological structural domains were determined by col-
lected data of joint orientation from about 200 sites in order to produce a slope instablility map. Potential
type of failure and its direction could be expected through the domains. And a slope instability map was pro-
duced, comparing the representative orientations of the domains with the orientations of the slopes which
were made through TIN module in ARC/INFO. Under the consideration of environmental geological charac-
teristics of the study area, rating and weighting of each factor of slope stability analysis were decided and
spatial analysis of regional slope stability was conducted through overlaying technique of GIS. The result of
areal distribution of slope stability showed that the most unstable area was the area between Mt. Pudae and
Mt. Jubong, and the northern area of the railway station, Samtan.
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Fig. 1. Flow chart of slope stability analysis using GIS with geological engineering factors.
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Table 1. Rating of (a) soil, (b) lineament density, (c) slope aspect, (d) degree of slope, (e) lithology, (f) level of

groundwater.
(@ (b)
instability rating Soil instability rating Lineament density
1 GP 1 0.0~1.0
2 SW 2 1.0~2.0
3 SP 3 2.0~3.0
4 SM 4 3.0~4.0
5 ML 5 4.0~5.0
6 5.0~

©

(d

instability rating Slope aspect

instability rating Dip of slope (%)

1 Flat Area 1 0-~2
2 Northwest, North 2 2~7
3 Northeast, Southwest, West 3 7~15
4 Southeast, East 4 15~30
5 South 5 30~60
6 60~100
7 100~
© (63)
instability . . . . Depth to groundwater level
rating Lithology instability rating (cm)
1 Limestone,Dolomite 1 914.4~524.0
2 Biotite granite, Granite, Porphyry, Quartzite 457.2~914.4
3 Gneiss 3 152.4~457.2
4 Chlorite schist, Phyllitic rock
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Fig. 2. Rating of unstable slopes by Hoek and Bray's method (1979).
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Table 2. Preferred Orientation of the structural domains
1~12. (&, &2 dip direction/dip &)

domain Joint 1 Joint 2 Trend/Plunge of Wedge
domainl 002/84 - -
domain2 241/32 099/35 171/12
domain3 243/32 - -
domaind 212/37 316/72 238/33
domain5 232/29 310/78 226/29
domain6  034/65 - -
domain7 275172 031/82 316/66
domain8 269/26 - -
domain9 210/75 - -
domainl0  024/61 - -
domainll  033/70 - -
domainl2  042/60 - -
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Fig. 4. Evaluation of unstable slopes.
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Table 3. Ratings and weightings of selected factors in
slope stablility analysis.

Factor Rating Weighting

Unstable slope (from Hoek 0d 8
and Bray's method)

Dip of Slope 1~7 7
Soil 1~5 6
Lineament density 1~6 5
Lithology 1~4 4
Aspect 1~5 3
Depth to groundwater 1~3 2
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Fig. 5. Data layers for slope stability analysis.
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Fig. 6. Cumulative area (%) vs. Instability index.
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Fig. 7. Regional slope stability map.
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