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Review on the mechanism and stability of toppling
deformation of rock slopes

AN Xiaofan, LI Ning,SUN Wenbo
(Institute of Geotechnical Engineering ,Xi’ an University of Technology,Xi’ an,Shaanxi 710048, China)

Abstract ; Toppling failure is a typical instability mode of rock slope. At present, there are still many problems
and disputes about the stability analysis and evaluation of rock slope toppling. On the basis of reviewing the
cases of toppling instability at home and abroad, the classification and failure mechanism of toppling
deformation of rock slope are expounded. Furthermore, the research status of analytical methods for toppling
slope is introduced from the perspectives of block toppling, flexual toppling, block-flexual toppling and

secondary toppling, and the research progress of numerical methods and physical model tests are further

discussed. Based on the idea of moment balance of cantilever beam, an analytic method for flexual toppling is

proposed. Finally, the shortcomings and applicability of each analysis method are pointed out, the future

research emphases and the problems which need deeply discussing are explained.
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Fig.3 Calculation model of block toppling
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Fig.4 Calculation model of flexual toppling
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Fig.5 Calculation model of block-flexual toppling
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