SR L A e g

A6 A5Z, 20069 104, pp. 368~376  Journal of Korean Society for Rock Mechanics

HE ST=0l 2let ULAIH TRIAR A+

ugE™, 0@, 2Ny, AFa

Case Study on Failure of Rock Slope Caused by Filling Material of Clay

Kim Yong Jun, Lee Young Huy, Kim Sun Ki and Kim Ju Hwa

Abstract After heavy rainfall, It was occurred massive plane failure along bedding plane of shale in the center
of rock slope. It was observed filling material and trace of underground water leakage around of the slope. We
tried to find the cause for slope failure, and the result of examination showed that primary factors of the failure
were low shear strength of clay filling material and water pressure formed within tension crack existed in the top
of the slope. In this research, in order to examine the features of shear strength of filled rock joint, shear test
of filled rock joint was conducted using of artificial filling material such as sand and clay. Also we made an
investigation into the characteristics of shear strength with different thickness of filling materials.
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Table 1. Ratio of critical thickness with filling materials (Toledo & Freitas, 1995)

ratio of critical thickness (tew / a)
Class filling material
Natural/tension joint Regular joints (tooth)
kaoline > 1.0
Clayey kaoline 1.0
Fault clay 1.0
mica > 13
Granular marble dust 1.3
fuel ash 1.5
clayey sand 2.3
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Table 2. Test results for shale
Zone FUEF tm) | F5E (%) ) (%) | Isso (kgflem®) |Issox24 (kgflem?)| W] 2
) AMEL 2.64 127 0.72 14.83 355.8
HEAH
= 2.67 1.45 0.85 9.04 217.01
o AbE 2.58 1.91 121 12.04 289.1
SZ A -
o A= 253 2.02 1.30 8.26 198.2
Table 3. Test results for sandstone
Zone go2E (tfm’) | T4 (%) Bha=b] (%) Isso (kgffem®) [Issox24 (kgficm®)| v] 1
. A 2.46 2.77 0.74 29.0 696.0
FEA
&5 2.51 2.17 0.53 37.08 889.86
. AbE 2.15 7.14 0.96 21.26 510.2
S
n=} 225 5.52 0.89 17.28 4147

Table 4. Results of triaxial comp. test of rock & shear test of rock joint
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wha) ApH Al 9723 150 40.3 0.69 36.1 0.13 222
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Fig. 6. Test results of shear test for filled and unfilled rock
joint
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Lo [RQD| 742 %‘5%_?1; e , A5 |RMR 2
(kg/em’) | (%) | (mm) | ALA 5 747 4= e

A Value 9.04 |33.8]| 300 | 10~20 m | 0.1 ~1.0 mm | Smooth |Hard filling > 5 mm| MW | Damp Al
Rating 4 7 9 1 4 1 2 3 10

B Value | 14.83 | 239 | 150 >20 m 1~5 mm | Smooth |Soft filling > 5 mm| HW Wet 26
Rating 4 S 7 0 1 1 0 1 7

c Value 8.26 30.5| 280 | 10~20 m | 0.1~1 mm |Smooth |Hard filling > 5 mm{ MW | Damp 39
Rating 3 6 9 1 4 1 2 3 10
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P Rating 4 5 7 0 1 1 0 1 7 2

Table 6. Parameters of shear strength of rock mass with weathered grade

0c (Iss0y<17) RMR Parameter Shear Strength
Slope Zone 2 N 3
(kg/em?) (%) m s ¢ (kg/em?) 8 (°)
: A 153.7 41 0.170 5.4E-5 0.21 385
H2tw
B 252.1 26 0.058 4.4E-6 0.17 353
N C 140.4 39 0.147 3.8E-5 0.2 373
A
D 204.7 26 0.058 4.4E-6 0.15 34.2
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Table 7. Safety factor of slope with filling material
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