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Stability Analysis of Shallow Tunnel Face
Based on Upper Bound Theorem

Wang Guoke
(Zhejiang Jiatu Survey & Design Co., Ltd., Lishui 323000, China)

Abstract: In view of the nonlinear characteristics of rock mass, the stability of shallow tunnel face is
studied by using nonlinear Baker failure criterion and upper bound theorem of limit analysis. According to the
energy dissipation theory and the actual stress situation of the face, the analytical expression of the surrounding
rock pressure is established by introducing the parameters related to the nonlinear Baker failure criterion. With
the help of mathematical analysis software MATLAB, the optimal solution of surrounding rock pressure is
obtained. Results show that the three dimensionless parameters of the nonlinear Baker failure criterion affect the
surrounding rock pressure and potential fracture surface of the face. The research results have important guiding
significance for the safety design of supporting measures of shallow tunnel.
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