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Analysis of Stability and Failure Shape of Tunnel
Face Based on Strength Reduction Method
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Hunan University of Science and Technology, Xiangtan 411201, China;
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Abstract: In order to obtain the stability of tunnel face and failure shape, strength reduction method and
finite element software is used to build simulation models under different strength reduction factors at Liuyang
River Tunnel in the Wuhan—Guangzhou passenger railway line. The relation between strength reduction factor and
the displacement of the central tunnel face, and the maximum plastic strain and plastic zones are analyzed. In
addition, failure shape is also analyzed. Simualtion results are compared with in —site monitoring and some
experiments results. Results show that safety factor of the tunnel is 2.8, which is in good agreement with the
actual conditions. Failure region looks like a flame shape, which is not extended to the surface. The failure shape
is not well consistent with the existing experiment results due to the failure of having an effect of friction angle
and cohesion.
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