N
3xHY AtBiQHMEHME 0|25 BE=X|D| JHEXIE| R
HEIXK ol 25t Ay

*12&"1) XEH%:H?'Z) iHm:._}) . %%gd)
TEEU%n AFE ARSI 2 Y AT L
2)Ohta Geo-Research Co., Ltd., Japan
Vg2 Az} 1“‘—? d AZBRAN TR
( YA Q

A Study on Shear Resistance Effect'along Marginal
Region of Sliding Mass using 3D Slope Stability
Analy51s

Yong-Seok Seo™" Hidemasa Ohta?: Byung-Gon Chae™- Woon-Sang
Yoon*"
7}) "Dept. of Earth & Environmental Sci.
) & Institute for Basic Science Research, Chungbuk National University
?Ohta Geo-Research Co., Ltd., Japan
’Geological & Environ. Hazards Dw Korea Inst. Geoscience and Mineral Res.
YNEXGEO Inc.

143 ®M4E 2004 128

W@ N ¥ B g
Korean Society of Engineering Geology




The Journal of Engineering Geology, Vol.14, No.4, Dec., 2004, pp. 451-460

3xHH AHHCHISHME 0|88 EEXI 71EXI2| R

Med" kEEs? Huz? . e
V2EYST AT8ADGT 7| 2D TA
2Ohta Geo-Research Co., Ltd., Japan
IR AALATY AR HAFR
N B

A Study on Shear Resistance Effect along Marginal Region of
Sliding Mass using 3D Slope Stability Analysis

Yong-Seok Seo™”: Hidemasa Ohta®- Byung-Gon Chae®- Woon-Sang Yoon®
"Dept. of Earth & Environmental Sci.
& Institute for Basic Science Research, Chungbuk National University
Ohta Geo-Research Co., Ltd,, Japan
IGeological & Environ. Hazards Div., Korea Inst. Geoscience and Mineral Res.
YNEXGEO Inc.

AAQER sl Al dREE 02 o] §HE 231 FAF YN E B BTE A A TLA AT
o e AP Y] BERNA AWRS /1R R BEE OhE AU iR Rtk 4717 BARD S 0] 833X
AP 9] At mad AN 7HgRE e AFo) AlEY B 2A L HIXE AL
WERATE 3314 A s ol A 850 B AWRS PR R E TR AT 2N AF/H 18 31R]
PG A 7R RS AT AbE A o WX S FFH o2 5ok = JUTh 5 AW A
o] ¥ Bfolle Al S AR A3t o] I A, Hge] T Aol TR FE 9}
FHE) A I FF HE ) &3t ehrdgo] AT

b 2k

F2.01:3319 ARSI, AR R AT, g, ARAE

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.

* Corresponding author : ysseo@cbu.ac.kr
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Table 1. Statistical and analytical model for the 3D slope stability analysis

(a) The model landform of the analyzed slope

NSt E2 AR EAE Ao, BARBRE L
ABIERT(1986) o BAARE B4 2RsAT
4ol AHeE A8 mEAEe) B4 8 d8kE AR

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 0.84 ha
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
Dimensions Unit Value Bottom Ratio (%) Margin
Dip of sliding plane degree - 223 70
Volume of sliding mass m 84291 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

Clay Mineral Fully softened strength Residual strength
Nlite 26.0° 14.5°
Chlorite 30.8° 11.0°
Sericite 23.4° 9.7°
Montmorillonite 5.6° 3.8°
Ebottom m margin
[case~7]:6=0, =30 1% o
[case=-6]:0=0, p=25 79% 21
® |
o ]
O [case—5]:c=0,¢p=22.3 0% 304
'; ¢=0 :tiltangle [
Iz} of slip surface
g [case~4]:c=0, p =20 52 38
@
g [ ~3):c=0, p =1 5 550
2 [oase-3]o= ,$=15 %
[case—2]:c=0, =10 30 70
[case—1]:6=0, =5 15% 85%
|
Sliding force 56 34%
0% 10% 20% 30%  40% 50% 60% 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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Strength of marginal .
sliding plane Cutting pattern
Calculation
. . Lower part Whole left| Upper
case (margm) ¢ (margin) | Original |Lower part| ofleft . .
(KN/m’) ®) landform | cutting margin Margii | margin
. cutting | cutting
cutting
Case] 0.0 69.33 1000 | 1118 0947 | 0807 | 0952
. (bsoet:com)=0 1408 30.00 1.000 1123 0.962 0818 | 1.006
i 155.3 20.00 1000 | 1124 0964 | 0820 | 1011
¢ (bottom)=5
180.0 0.00 1000 | 1124 097 | 082 [ 1.020
oo 0.0 65.36 1000 | 1084 0955 | 0859 | 0975
) (?)Sc>e’c~tom)=0 1090 | 3000 1000 | 1089 098 | 0869 | 1018
- 1235 20.00 1000 | 1.09 0970 | 0870 | 1023
¢ (bottom)=10
1482 0.00 1000 | 1.090 0972 | 0872 | 1033
Coced 0.0 59.49 1000 | 1050 0965 | 0913 | 1.000
) (;Zi'tomFO 76.2 30.00 1000 | 1054 0974 | 0920 | 1.080
- 90.7 20.00 1000 | 1.054 0976 | 092 | 1036
¢ (bottom)=15
1155 0.00 1000 | 1.056 0979 | 0924 | 1045
Cased 0.0 49.96 1000 | 1014 0975 | 0971 | 1.026
) (?)Zettom)=0 4138 3000 | 1000 | 1017 0980 | 0975 | 1043
3 (bottom)=20 56.1 20.00 1000 | 1016 0981 | 0975 | 1048
81.0 0.00 1000 | 1018 0984 | 0978 | 1058
Caces 0.0 4347 | 1000 | 0998 0980 | 0998 | 1.039
) (bfi'tom)=0 25.2 30.00 1000 | 0999 0983 | 1000 | 1.049
- 39.6 20.00 1000 | 0999 0984 | 1001 | 1054
¢ (bottom)=22.3
64.5 0.00 1000 | 1001 0987 | 1004 | 1064
oo 0.0 33.02 1000 | 097 0985 | 1031 | 1054
. (iii'tomFO 5.1 30.00 1000 | 0977 0987 | 1082 | 1057
- 195 20.00 1000 | 0977 0988 | 1083 | 1062
¢ (bottom)=25
43 0.00 1000 | 0974 0991 1036 | 1.072
Case-7 0.0 3.72 1000 | 0935 0997 | 1.098 | 1085
c(bottom)=0
4 (bottor)=30 45 0.00 1000 | 0936 0998 | 1098 | 1.087

* Specific gravity is 20kN/m”
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Fig. 5. Changes of the safety factors in each cutting pattern.
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