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Rock Slope Stability Analysis Based on Karst Cave Stochastic Model
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Abstract : Taking the Chengmenshan Copper Mine as a case study, a karst cave stochastic model was presented and it
was applied to rock slope stability analysis in the karst area. The borehole investigations were performed in the study site.
The statistical result shows that the length of karst cave fits to a negative exponential distribution model, and the length of
limestone does not follow any distribution. The inverse transform method and acceptance-rejection method were used to
reproduce the length of the karst cave and limestone based on the available drilling data, respectively. Using the concept of
vertical slices from the limit equilibrium method as a reference, the karst area was divided into a finite number of vertical
slices. A code for karst cave stochastic model generation was developed. The karst cave stochastic model was introduced
into the limit equilibrium method. A methodology for rock slope stability analysis in the karst area was presented. The
results show that the characteristic parameters of karst cave simulated by the karst cave stochastic model are close to these
by borehole investigations. The factor of safety of typical slope in the Chengmenshan Copper Mine reduces due to the
existence of karst cave. The proposed methodology will provide some guidelines for constructing karst cave distribution
model and evaluating rock slope stability in similar karst area, and is deserved to be generalized.
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Fig. 1  Frequency histograms of lengths of

karst cave and limestone
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Fig. 2 Stability analysis procedure of rock slope in karst area
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