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Fig. 1  The stress calculation model for a dangerous rock mass
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Table 1  The classification and assessment of slope instability probabilities
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Fig. 2 The perilous toppling rock Fig. 3 An example of perilous
generalization model toppling rock failure
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Table 2 Geometric features and direction angles of seismic action of the perilous rock masses

geometric feature case 1 case 2
perilous
height length thickness  crack length cavity
rock mass w/(°) 0/(°) w/(°) 6/(°)
H/m [/m b/m e/m ¢/m
A 22 14 7.2 11.2 0.9 -1.84 4.17 =7.99  10.30
B 17 12.5 6.2 8.2 0.8 -1.70 3.98 -6.36 8.64
C 21 18 7.9 12.2 1.2 -2.04 4.65 -7.65 10.25
D 16.7 16 6.8 10 1.1 -2.16 4.73 -8.39 10.94
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Table 3 Instability probabilities and assessments
perilous case 1 case 2
rock mass instability probability & /% assessment instability probability & /% assessment
A 22.35 basic stablility 36.7 low stability
B 1.45 stability 3.84 stability
C 26.7 basic stability 37.5 low stability
D 63.7 poor stability 92.2 instability
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Reliability Analysis of Perilous Toppling Rock
Considering Seismic Force Directions

TANG Hongmei, SHU Qingjiang, WANG Linfeng
(Institute of Geotechnical Engineering, Chongqing Jiaotong University,
Chongqing 400074, P.R.China)

Abstract: Lateral unloading leads to development of many perilous rock masses on high and
steep slopes. It is significant to judge the probability of instability under the action of rainfall
and earthquake. For the perilous toppling rock, the physical and mechanical model with the
most dangerous seismic force directions was established. Based on the extreme value theory for
functions, the expression of the most dangerous seismic force direction was given. Combined
with the reliability theory, the reliability index, the expression of the probability of instability
and the judgment criterion for the perilous toppling rock were built. The proposed method was
applied to analyze the stability of perilous toppling rock masses in the Jinfoshan district in
Chongqing. The calculation results show that, the most dangerous seismic force direction in
case 1 is within 5°, and in case 2 is about 10°; the most dangerous direction angle is not a fixed
value, but related to the shape, the fracture water pressure and the depth of rock cavity, etc.
When the control crack length is small, the most dangerous direction angle is small under other
conditions but will increase significantly with the crack length. The probability of instability in-
creases with the control crack length in case 2 more than in case 1. The research work is appli-

cable to disaster prevention and mitigation of perilous rocks.
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