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Nonlinear Stability Analysis of Horseshoe Shield Tunnel Face
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Abstract; Geotechnical failure under external forces is mostly characterized by nonlinear feature. Few
works investigate the face stability of horseshoe shield tunnel considering nonlinear failure feature. Based
on this, the nonlinear failure feature is denoted by nonlinear Mohr-Coulomb failure criterion. The
horseshoe rotational failure model is developed by improving the circular rotational failure model. In the
context of limit analysis method, a nonlinear stability analysis model for horseshoe shield tunnel face is
proposed by combining the nonlinear Mohr-Coulomb failure criterion and horseshoe rotational failure
model. The results show that: Neglecting the nonlinear feature will result in unsafe estimations for tunnel
face stability; Stability analysis results of horseshoe tunnel face are close to the those for circular tunnel
face with equivalent area. The limit support pressure and three-dimensional failure surface for circular
tunnel face can be utilized to assess the stability of horseshoe tunnel face with equivalent area.
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Fig.2 Failure mechanism for horseshoe shield tunnel face
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Fig.3 Power calculation
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Fig.4 Comparison between limit support
pressures of circular and horseshoe shield

tunnel faces with equivalent area

-10

P20 2 4 6 sd3ie?

2 1 _
-6-4-20 2 4 6 543210
x/m z/m x/m z/m

a BEEkE b I JE F kg
5 BERMERRIEBEERRE
FiZE=4KRBEXIIL
Fig.5 Comparison between three-dimensional
failure surface of circular and horseshoe shield

tunnel faces with equivalent area
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