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Fig. 1 Failure mechanism for fissured slope of tunnel entrance

(c) Nonhomogeneity

considering nonhomogeneity and anisotropy of soil strength
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Fig. 2 Comparisons of stability factors for different slope angle
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Fig. 3 Influence of crack depth and slope angle on stability

factors of fissured slopes at tunnel entrance
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Fig. 4 Influence of nonhomogeneity and anisotropy of soil strength

on stability factors of fissured slopes at tunnel entrance
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Fig. 5 Influence of nonhomogeneity and anisotropy of

soil strength on critical position of cracks
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Upper bound solution of slopes with cracks at tunnel entrance

considering nonhomogeneity and anisotropy of soil strength

ZHANG Jing-wu""?, LI Ming-dong', RONG Yao?, LIU Zhi-dan®, GUAN Zhong-min*
(1. School of Civil Engineering and Architecture, East China University of Technology,Nanchang 330013,China;
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4, Pengsheng Construction Group Co.,Ltd. , Shangrao 334600, China)

Abstract: In view of the slope stability evaluation error caused by ignoring the nonhomogeneity and
anisotropy of soil,the theory of limit analysis coupled with the strength reduction method is applied,and
the analytical formula for the stability of the slopes with cracks at tunnel entrance considering
nonhomogeneity and anisotropy is derived. The influence of nonhomogeneity and anisotropy on the
stability coefficient of slopes,the crack position of the slopes,the collapse range of tunnel vault and the
safety factor are explored. The results demonstrate that the greater the crack depth and slope angle,the
smaller the stability coefficient of the slope. The larger the nonhomogeneity coefficient and the smaller
the anisotropy coefficient are, the larger the critical height of the slope is. When the nonhomogeneity
coefficient and anisotropy coefficient increase,the crack position gets farther away from the edge of the
top of the slope,which means the collapse range of the tunnel vault becomes greater. The increase of the
coefficient of nonhomogeneity is beneficial to the stability of the slope, while the increase of the

coefficient of anisotropy will lead to the instability of the slope.

Key words: tunnel;slope stability;nonhomogeneity;anisotropy; tensile crack;limit analysis
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