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Change of Slope Stability due to Slope Inclination and Surface Conditions
3 o A Hwang, Young-Cheol

Abstract

Slope stability is affected by duration of precipitation, probable rainfall intensity, unsaturated soil property, and soil
strength. The recent analyses of slope stability tend to include unsaturated analysis based on infiltration properties of
soil, while researches of unsaturated soil slope tend to include the analysis of deformation and stress distribution of
soil over time. However, infiltration property of unsaturated soil slope depends not only on intensity or duration of
precipitation, but also on relief and surface condition, which is not considered in status quo. This research uses hydrologic
model parameters of soil in order to consider effects of inclination on filtration, and carries out analysis of unsaturated
soil slope to confirm the effects according to slope inclination and surface condition. In conclusion, using slope stability
analysis, the need to consider infiltration rate according to inclination and surface condition was confirmed even under

the same precipitation conditions.
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Table 1. Total rainfall and accumulate infiltration ratio (NRCS

Model)
Ground Slope
condition 1:1.0 1:1.2 1:1.5 1:2.0 CN
Type A 0.603 0.637 0.670 0.701 30

Type B 0.337 0.347 0.355 0.363 58
Type C 0.223 0.227 0.231 0.234 7
Type D 0.166 0.168 0.170 0.172 78
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Table 2. Correction coefficient with respect to slope inclination

Slope inclination (V:H) [1:1.0(1:12|1:15|1:2.0

Correction coeff. 0.707 0.768 0.833 0.891

Table 3. Comparison of infiltration rate of cover crop after

cultivation
Species Infiltration Contrast
rate (mm/hr) bare land
Perénnial Ryegrass 31.1 1.4
Chrysanthemum Zawadskii 31.0 1.4
White clover 28.1 1.3
Bare land (control) 22.1 1.0
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Table 4. Probability rainfall intensity for seepage analysis

Recurrence interval 50 vears
Rainfall duration time y
1 (hr) Rainfall intensity 99.2 mm/hr
24 (hrs) Rainfall intensity 14.3 mm/hr
Rainfall intensity 8.8 mm/hr
48 (hrs)
Rainfall intensity | 100% infiltration 8.8 mm/hr
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Fig. 1. Factor of safety with respect to slope inclination (1:1.0 (V:H) - 100% infiltration)
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Table 5. Return period and the probability rainfall intensity to be penetration due to the surface treatment of the slope

. . - Recurrence interval 50 years Slope
Rainfall duration time 1:1.0 1:1.2 1:15 1:20
100% infiltration 8.8 mm/hr 8.8 mm/hr 8.8 mm/hr 8.8 mm/hr 8.8 mm/hr
Rainfall Consider inclination 8.8 mm/hr 6.22 mm/hr 6.76 mm/hr 7.33 mm/hr 7.84 mm/hr
48 (hrs) | intensity Consider vegetation 12.32 mm/hr 12.32 mm/hr | 12.32 mm/hr | 12.32 mm/hr | 12.32 mm/hr
(mm/hn) | vegetation + inclination | 12.32 mm/hr 8.68 mm/hr 9.46 mm/hr | 10.26 mm/hr | 10.98 mm/hr
Shotcrete 0 mm/hr 0 mm/hr 0 mm/hr 0 mm/hr 0 mm/hr
Table 6. Factor of safety with respect to slope inclination
Normal state Consider inclination F.S change
Slope — - — -
Infiltration ratio F.S Infiltration ratio F.S (%)
1:1.0 100% 1.801 70.7% 1.92 6.6
1:1.2 100% 1.987 76.8% 2.089 5.1
1:15 100% 2.297 83.3% 2.383 3.7
1:20 100% 2.731 89.1% 2.791 2.1
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Fig. 2. Seepage analysis user two different infiltration condition



Table 8. Factor of safety according to slope inclination and
surface condition (vegetation)

Slope Infiltration condition F.S | F.S change (%)
110 100% 1.801 -
Inclination + vegetation | 1.799 -0.11
{1 100% 1.987 -
Inclination + vegetation | 1.960 -1.36
1 100% 2.297 -
Inclination + vegetation | 2.228 -3.00
100 100% 2.731 -
Inclination + vegetation | 2.619 -4.10

[1io0%

35 ECensider Inclination

BlConsider Vegetation (140%)

H inclination + Vegetation

25 B5hotcrete(0%)

112 115 120
Slope inclination{Vertical:Horizontal)

Fig. 3. Comparison of factor of safety according to slope inclination
and surface condition (vegetation and shotcrete)
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