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Analytical Study on Block-flexure Toppling Failure of
Rock Slopes Subjected to Seismic Loads

ZHANG Haina"?, CHEN Cong-xin', ZHENG Yun', ZHOU Yi-chao®, DENG Yang-yang'"*
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil
Mechanics, Chinese Academy of Sciences, Wuhan 430071, Hubei, China; 2. University of Chinese

Academy of Sciences, Beijing 100049, China; 3. School of Civil Engineering, Changsha
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Abstract: Due to the brittleness of rock and irregular joint, block-flexure was one of the most
common type of toppling instability. Based on the limit equilibrium, a geomechanical model of
block-flexure toppling failure subjected to seismic loads was established by the method of step-by-
step analysis. The analytic formula of block-flexure toppling failure was deduced, and the effect
on the stability and failure mode of toppling rock slope subjected to seismic loads was analyzed.
Using the geomechanical parameters of the slope, the number of the potential failure to rock and
seismic influence coefficient was considered as variables in the stability analysis, and calculation
procedure of the safety factor and failure mode of slope under different variables was coded by
adopting MATLAB. In addition, the analytical solution of this paper was compared with the

method of transfer coefficient and numerical simulate. The results show that the stability of slope
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decreases gradually with the increase of seismic inertial force, and sliding failure and toppling
failure crosswise appear due to the different potential failure modes of some adjacent rock.
However, the whole failure mode gradually changes from toppling failure to slipping failure with
the increase of k. The toppling failure mode is prone to occur with the increase of cutting slope
angle and the decrease of the stability of slope. The influence of rock thickness on the slope is
different under different seismic influence coefficients.

Key words: road engineering; block-flexure toppling failure; limit equilibrium; rock slope; seis-

mic loads; analytics solution
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Table 3 Calculation Results of the Example When k=0
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