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Numerical analysis of instability failure of tunnel excavation face based
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Abstract: The instability of excavation face is one of the major threats to the safety of tunnel construction. A
reasonable design of support pressure limit for the excavation face and the prediction of the influence range of
excavation face instability are the guarantee to tunnel construction safety. In this paper, the mechanism of
excavation face failure is studied by using the self-programmed implicit material point method (MPM) computer
program. Firstly, the implicit MPM is validated by comparing with the results obtained from the existing
theoretical and experimental results. Subsequently, a series of field-scale numerical simulations are conducted to
explore the influence of soil friction angle on tunnel face collapse and formation deformation response. The
results show that: (1) Implicit MPM can capture the whole process of instability and failure of the palm surface
effectively; (2) Under critical state, the ultimate support force, instability area and surface settlement of the
tunnel face all show a negative correlation with the increase of soil friction angle; (3) There is a negative
correlation between the mass of soil pouring into the tunnel and the friction angle of soil when the tunnel face
collapses.
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