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The strength of sliding plane is usually assigned on the whole sliding plane with same value in 2D limit equili-
brium slope stability method. However, the potential sliding plane is divided into two or three parts which have dif-
ferent sliding resistances. According to the calculation results of 3D slope stability analyses using 4 types of slope
cutting models, marginal sliding resistance could affect the safety of slope significantly. In this calculation two kinds
of the sliding plane strengths were applied differently to the parts of bottom and margin of the model slope. The ef-
fect of marginal resistance was calculated quantitatively. In case of lower sliding resistance of the bottom, the safety
factor becomes low in a margin cutting model. However, in case of higher sliding resistance of the bottom, the safety
factor decreased slightly in a lower part cutting model and increased in a upper margin cutting model.
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Table 1. Statistical and analytical model for the 3D slope stability analysis

(a) The model landform of the analyzed slope

A wRARES B 2 49 4w
= Table 13 2tk

Slope shape Mode of statistical data The selected value
Width {50~100m) 100m
Length (50~100m) 100m
Depth (10~15m : averagel3.7m) 13.7m
Planar shape horseshoe horseshoe
Area average 0.84 ha 0.84ha
Shape of cross section chair type chair type
Position of toe of sliding surface slope lower end slope lower end
Surface geometry convex landform convex landform
Geological structure dip slope dip slope
Rock classification weathered rock landslide weathered rock landslide
(b) Dimensions of the calculated slope model
S 0,
Dimensions Unit Value Ratio (%) X
Bottom Margin
Dip of sliding plane degree - 23 70
Volume of sliding mass m 84,291 78% 12%
Area of sliding surface m’ 10,179 67% 33%
Sliding force kN 719,664 66% 34%
Resisting force kN 719,664 safety factor Fs=1.000
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Fig. 1. Planar and cross-sectional shape and intensity
distribution of the analyzed model
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Fig. 2. Distribution of the ratio of sliding force to resisting force using the sin-
gle surface intensity method of the 3D slope analysis

(c) Lower part cutting (d) Lower part of left margin
cutting

(e) Whole left margin cutting (f) Upper margin cutting

Fig. 3. Shapes of sliding plane and cutting patterns for model analysis
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Table 2. Results of ring shear tests of high pure clay minerals
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Clay Mineral Fully softened strength Residual strength
Mlite 26.0° 14.5°
Chlorite 30.8° 11.0°
Sericite 23.4° 9.7°
Montmorillonite 5.6° 3.8°

| mbottom m margin |

[case-7]:c=0, =30

[case-6]:c=0,p =25

[case-5}:c=0.$=22.3
¢=6 :tilt angle
of slip surface

[case~4]:c=0, =20

[case-3]:c=0, =15

Resistance force

[case-2]:.c=0,p=10
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Sliding force

0% 106 20%

30%  40%

70%  80%  90%  100%

Fig. 4. Ratio of the sliding force to the resistance force in the parts of margin and bottom.

cand ® mean strengths of the bottom sliding plane.
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Table 3. Safety factors in each calculation case
S‘rrenigﬂ.*l of marginal Cutting pattern
sliding plane
Caleulation . - Lower part Whole left| Upper
case (margm) ¢ (margin) | Original |Lower part| of left margin | margin
(KN/m’) ) landform | cutting margin ttin cuttin
cutting cuting &
0.0 69.33 1.000 1118 0.947 0807 | 0952
Case-l 140.8 30.00 1.000 1123 0.962 0818 1.006
Cf&gﬁg& 155.3 20.00 1000 | 1124 0.964 0820 | 1011
180.0 0.00 1.000 1124 0.967 082 | 1.020
0.0 6536 1.000 1.084 0.955 0.859 0.975
S(;iet'ém)zo 1090 | 3000 | 1000 | 1089 | 0968 | 089 | 1018
 (bottom)=10 1235 20.00 1.000 1.090 0.970 0870 | 1.023
1482 0.00 1.000 1.090 0972 0872 | 1033
0.0 59.49 1.000 1.050 0.965 0.913 1.000
cc(%ietti =0 76.2 30.00 1.000 1.054 0.974 0.920 1.030
 (bottom)=15 90.7 20.00 1.000 1.054 0.976 092 | 1.036
1155 0.00 1.000 1.056 0.979 0924 | 1045
0.0 499 1.000 1.014 0.975 0.971 1.026
S(?;etf) =0 418 30.00 1.000 1.017 0.980 0975 | 1043
 (bottom)=20 56.1 20.00 1.000 1.016 0.981 0.975 1.048
81.0 0.00 1.000 1.018 0.984 0.978 1.058
0.0 4347 1.000 0.998 0.980 0.998 1.039
Cc(‘i;eﬂi =0 252 30.00 1000 | 099 0983 | 1000 | 1.049
4 (bottom)=22.3 396 20.00 1.000 0.999 0.984 1.001 1.054
645 0.00 1.000 1.001 0.987 1.004 1.064
0.0 33.02 1.000 0.976 0.985 1.031 1.054
Cc(isoi'tf)m)zo 5.1 30.00 1000 | 0977 0987 | 1032 | 1057
4 (bottom)=25 195 20.00 1.000 0.977 0.988 1033 | 1.062
43 0.00 1.000 0.974 0.991 1036 | 1072
Cisetf . 0.0 3.72 1.000 0.935 0.997 1.098 1.085
Cé (g(,g%:g,o 45 0.00 1.000 0.936 0.998 1.098 1.087

* Specific gravity is 20kN/m’
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