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A swallowtail catastrophe model on destabilization of

stratified rock slope

JIANG Yong-dong, XIAN Xue-fu, GUO Chen-ye

(Key Laboratory of Exploitation of Southwest Resources and Environmental Disaster Control

Engineering, Ministry of Education, Chongqing University, Chongqing 400030, P. R. China)

Abstract: Slope geomechanical model was built according to the destabilization characteristics of a slope of

soft sandwich rock. The catastrophe model of non-linear theory was used to improve the swallowtail

catastrophe model. The results suggest that the controlling value of the system was influenced by internal

and external environmental factors. A slope may remain stable or unstable during the evolution of the slope

potential function. It was demonstrated that the stability depended on internal and external environmental

factors. Released energy from the whole system status was calculated when the slope was unstable. The

results help deepen the understanding of earth slide formation and suggest the feasibility of applying

catastrophe theory to study slope destabilization.
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