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A study for the determination of optimum cutangle for the heavily jointed

rock slope

Ye Sung Hong, Tae Chin Choo and Kong Chang Han

permanent stability of the entire slope.

ABSTRACT Stability of rock slope is greatly affected by the geometry and strength of
discontinuities developed in the rock mass. In this study an analytical method which is capable
of analyzing the effect of relative orientation between the discontinuities and the slope face on
the safety of slope by assessing their vector components was used to evaluate the stability and
the maximum cut-angle for the proposed slope design. The results of computerized vector
analysis revealed that slope area under investigation might be divided into 3 sections of
different face directions. The safety factors for benches in each 3 sections were calculated using
the limit-equilibrium theory. Then, by utilizing the concept of probabilistic risk analysis, the
susceptibility of entire slope failure was estimated. Based on the distribution of safety factor in
each bench, the maximum cut angle of each section could be selected differently to achieve the
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Fig. 1. Profile of study area.
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Table 1. Orientation of joint sets at each level of study area

Dip direction/dip (degree)

Location left and middle regions right region
Joint set J, J, J; J, J, Js Jy
Level 1 353/30 220/74 331/42 097/88 206/74
Level 2 349/34 200/60 256/75 093/77 338/37 196/67 090/90
Level 3 171/61 050/88 339/40 092/73 200/82
Level 4 351/31 102/78 250/77 341/41 085/81 209/68 078/50
Level 5 354/35 225/71 278/86 344/41 253/80
Level 6 336/35 223/65 279/89 226/83 329/51 189/62
Level 7 346/37 237/79 105/79 186/68 326/61 061/83
Level 8 351/36 260/84 108/67 197/57
Level 9 356/30 284/88 226/57

Table 2. Orientation of joint sets

Joint set Dip direction/dip (degree)
left and middle right
regions region
Jy 348/33 332/42
J, 253/74 093/88
Jy 103/79 200/67
J, 203/70
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Table 3. Results of direct shear test(after KSRM,

1995)

Rock type JRC ¢ (degree) ¢ (MPa)
sandstone 0-2 21.8 0.12
sandstone 0-2 22.3 0.04
sandstone 0-2 33.4 0
sandstone 2-4 41.7 0.03
shale 2-4 32.6 0.063
conglomerate 4-6 46.7 0
conglomerate 4-6 60.3 0.083
conglomerate 6-8 47.3 0.1
conglomerate 8-10 41.7 0.03
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Fig. 2. Vector components of discontinuity.
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