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Bifurcation catastrophic conditions for the rock mass
structure of bedding slopes

CHEN Xiaonan, ZHANG Huimei
( Department of Mechanics, Xi’ an University of Science & Technology, Xi’ an, Shaanxi 710054, China)

Abstract; In accordance with the original defect and imperfection characteristics of the rock mass structure of
bedding slopes, this paper studied the instability behavior of rock mass bedding slope by using the initial post-
buckling theory and the cusp catastrophic model, which derived the separation equation and buckling failure
equation of rock mass bedding slope according to the critical load in a critical state and the bifurcation load in
a bifurcation state, built the criteria of the buckling failure and shearing slip for rock mass bedding slope, and
presented an application with the example of Bawang mountain slope located in the lower reaches of the Yalu
River. The results indicate that the original defect of rock mass bedding slope in a state of bifurcation turn out
to be the incremental load through bifurcation set, the imperfection character itself of rock mass bedding slope
decides the deviations between the bifurcation state and the critical state, the buckling or buckling failure will
occur only if the development of each bedding slope area meets its separation equation or buckling failure
equation.
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Fig.1 Buckling for the slope with bedding rock mass
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Fig.2 Buckling failure for the slope with bedding rock mass
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Fig.3 Buckling failure line for the slope rock mass
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