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Approximately 64 percent of Korean territory is covered with mountains, and there is occurred a continuous mountain disaster
such as landslide, debris flow and slope failure around mountain slopes due to heavy rainfall and typhoon in the summer season.
Even in such a reality, the development of mountain areas is being carried out through the development and expansion of social
infrastructures centered on mountain areas, but systematic management is insufficient. Constructions of a forest road facility for
mountain slopes can be a cause of mountain disasters intensively in the summer season due to artificially changing the mountain
area. In this unstable mountain environment, efforts to build a disaster-resistant environment are urgently needed. This research is
to analyze the stability of mountain slopes according to soil depth (1~5 m) and mountain slope (20~60°) considering the charac-
teristics of rainfall infiltration under extreme rainfall conditions. As a result, the stability of the mountain slope was found to be
different according to the depth of soils and the saturation area of the soil layer. As well as the stability of the mountain area was
found to be lower than that of the natural mountain area. Specially, rainfall infiltration occurs at the upper slope of the forest road.
For this reason, the runoff phenomenon of rainfall infiltration water occurs clearly when the depth of soil layer is low.
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Fig. 2. Soil-Water Characteristic Curve (Fredlund and Xing,
1994).
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Fig. 3. Unsaturated hydraulic conductivity curve (Fredlund and
Xing, 1994).
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Fig. 4. Analysis Models considering the variation of soil depth and slope angle.
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Table 1. Input data of geotechnical properties.

Unit weight (kN/m?) Cohesion (kPa) Internal friction angle (°) | Permeability (m/sec)
Soil 19 20 28 1.0x107
Bed rock 21 50 35 impermeable
Slope angle 20°, 30°, 40° 50° 60°
0,35 ; 1000 gt
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Fig. 5. Characteristics of Rainfall infiltration analysis between soil-water characteristic curve and unsaturated hydraulic conductivity

curve.
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Table 2. Stability analysis results considering the two kind of slope situation.
Natural slope Slope with forest road
Slope Soil depth Dry season | Rainy season Slope Soil depth Dry season | Rainy season
©) (m) (FS) (FS) ©) (m) (FS) (FS)
1 6.862 6.012 1 4215 3.303
2 3.994 3.208 2 3.683 3.053
20 3 3.156 2.675 20 3 3.016 2.524
4 2.763 2.515 4 2.725 2.379
5 2.526 2.383 5 2.507 2.351
1 4.644 4.129 1 3.259 2.23
2 2.766 2.449 2 2431 2.091
30 3 2.172 1.937 30 3 1.964 1.836
4 1.875 1.749 4 1.790 1.588
5 1.692 1.633 5 1.653 1.516
1 3.874 3.526 1 2.365 1.88
2 2.256 1.993 2 1.902 1.865
40 3 1.726 1.43 40 3 1.580 1.426
4 1.454 1.384 4 1.409 1.351
5 1.307 1.253 5 1.275 1.22
1 3.690 3.458 1 1.498 1.335
2 2.220 1.856 2 1.232 1.127
50 3 1.549 1.345 50 3 1.164 1.122
4 1.271 1.214 4 1.139 1.056
5 1.106 1.055 5 1.030 0.982
1 3.550 3.302 1 1.146 1.115
2 2.110 1.815 2 0.983 0.965
60 3 1.547 1.329 60 3 0.979 0.913
4 1.212 1.095 4 0.911 0.905
5 1.060 0.997 5 0.862 0.837
2 =
Distance(m) Distance(m)
(a) Soil depth 1m (b) Soil depth 5m
Fig. 6. Infiltration analysis considering the difference of soil depths on slope 30°.
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Fig. 7. Variation of slope stability caused by difference soil depth within slope 30°.
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(b) Soil depth at 2m

Fig. 9. Infiltration direction on slope gradient at 30°.
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