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Analysis of Flexural Failure of Consequent Rock Slope
Considering Seismic Force and Hydrostatic Pressure

MAO Wentao, FENG Jun, YANG Tao, WANG Yang
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The consequent rock slope is a common type slope in engineering, and the flexural fail-
ure often occurs in construction of consequent rock slope. When the overlying rock mass meets
the requirement of sliding, and the front of rock is hindered in sliding, it will cause the conse-
quent rock plate near the foot to be under vertical compress stress. In addition, with the joint ac-
tion of the seismic force and the hydrostatic pressure. It will be liable to cause flexural deforma-
tion until flexural failure. The article is based on the theory of elastic-plastic plate stability, con-
sidering the influence of plasticity of rock mass and slope length, and giving special considerations
to the influence of seismic force and the hydrostatic pressure, and then establishes the computing
formula of the length of flexural failure and the stability coefficient. After contrastive analysis be-
tween the computing formula and the existing analysis method, the consistency and the difference
will be given. Combined with the special parameters of the Chongqing-Huaihua Railway’s two
engineering projects and putting them into formula and then calculating with MATILAB, it finds
that the results are consistent with the actual investigation. Besides, the influence of different pa-
rameters of seismic force and the plastic parameters of rock plate on the calculation results are an-

alyzed, which verifies the feasibility of this method.
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Fig. 1 Geometrical and flexural failure models for slopes
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Table 1 Flexural length , critical stress and

stability coefficient

v, LB/ AN/ B 2
mm kN

1.0 95. 26 1554. 67 0. 24

0.8 84. 86 1525. 83 0.21

0.4 59. 44 1455.42 0.15

0.2 41,77 1406. 48 0.10
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