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Study on progressive failure mechanism of surrounding rock of
upper-soft and lower-hard stratum tunnel
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Abstract; The existence of soft and hard structural planes block the continuity of rock mass proper-
ties, the position and angle of structural plane inclination angle can cause a variety of failure modes.
A simulation study on the failing process and the failure modes of the tunnel with soft and hard struc-
tural planes was conducted. The results indicate that the stability of the tunnel is considerably low
when the boundary structural inclination angle is between 30° ~75°; under the failure-symmetric
mode , the displacement of the surrounding rock, failure zone and plastic zone are symmetrically dis-
tributed ; under the asymmetrical mode the mechanical parameters of boundary structural plane incli-
nation angle and mechanical parameters of the surrounding rock determine the location and scope of
the failure zone, the location of which is mainly affected by the structural plane angle.
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Tab.1 The physical and mechanical parameters of different class rock mass
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