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Probabilistic Method for Rock Slope Stability of Plane Failure
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ABSTRACT

Concept on the deterministic method of
stability analysis in which it is widely
applied has some application limits for the
reliability of system. Reasons are based on

variations in mechanical properties of
material, or in some cases this method of
analysis does not reflect the behavior of
material according to their geological
control factors at the excavation face. This

paper presents the concept on probabilistic
method of stability analysis in which it
determines the mean value of safety factor
in the system. Also the probabilistic method

can determine the chance of failure due to
variations of water pressures in cracks of
material This suggested method can be

applied for both mining engineering and
civil engineering works.
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Case 1 Crack in upper surface
Known variables Initial cut angle
b y Ys Q Yr ¢ Yo g Ve
15 3 20 2 25.14 30 9.81 107.3 70
Calculated output values
z, Wi | Rae | Que | CFS | o® | o(@ | B p®
12.026 |1,837.236[1,760.406] 861.673 | 2.043 | 148.707 | 229.538 | 3.286 | 0.00052
ZilZ i U, vV, R Q
0.000 0.000 0.000 0.000 [1,962.724| 628.372
0.10 1.203 | 53.102 | 7.094 [1,930.665| 635.038
0.20 2.405 | 106204 | 28.374 [1,895.804| 655.035
0.30 3.608 | 159.307 | 63.842 |1,858.142| 688.364
0.40 4.810 |212.409 | 113.497 |1,817.678| 735.024
0.50 6.013 | 265.510 | 177.338 |1,774.413| 795.015
0.60 7.215 | 318.613 | 255.367 [1,728.347| 868.338
0.70 8.418 | 371.715 | 347.583 [1,679.479| 954.993
0.80 9.621 | 424.817 | 453.986 [1,627.809|1,054.979
0.90 10.823 | 477.920 | 574.576 |1,573.338|1,168.297
1.00 12.026 | 531.022 | 709.353 [1,516.066(1,294.946
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Case 2 Crack in slope face
Input variables Initial cut angle
h | &eD |y | @ | % | & | ¥ | © Wi
15 1 20 2 25.14 30 9.81 | 107.3 70
Calculated output values
Z, W, Rave Qave CFs o(R) c(Q) B p(f)
10.629 |595.847|722.757|386.059| 1.872 | 84.286 |179.327| 1.549 [0.02828
Zy/Z Zz U, v, R Q
0.00 0.000 | 0.000 | 0.000 |832.486(203.792
0.10 1.063 | 24.743 | 5.542 |817.106|208.559
0.20 2,126 | 49.486 | 22.167 |799.537|224.622
0.30 3.189 | 74.229 | 49.877 |779.781(250.660
0.40 4252 |98.972 | 88.670 |757.835|287.114
0.50 5.315 [123.715|138.546|733.701{333.982
0.60 6.378 [148.458|199.507|707.378(391.266
0.70 7.441 [173.201|271.551|678.866|458.966
0.80 8.504 [197.944|354.678|648.166(537.080
0.90 9.566 [222.687|448.890|615.277(625.610
1.00 10.629 |247.430(554.185|580.199|724.555
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