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Influence of Structural Plane Inclination Angle on
Induced Rock Burst in Deep Tunnels
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Abstract; In order to understand the influence of structural plane dip Angle on the dynamic instability behavior of in-
duced rock burst, a straight wall arch tunnel with multiple joints closed at different angles was carried out by using
GDEM numerical simulation software. After full section excavation and unloading, the induced rock burst of structural
plane was numerically simulated. The mechanical characteristics of surrounding rock such as crack propagation behav-
ior, stress variation, volume and ejection velocity of the block under tunnel excavation and unloading are analyzed.
The results show that the different degrees of stress concentration can be easily produced at the tip of the joint after the
tunnel excavation, due to the difference in the spatial position of the structural plane. As a result, the difficulty of the
crack generation in the surrounding rocks is varying, which changes the crack propagation behavior and bearing capaci-
ty of the surrounding rocks. The failure modes of the surrounding rock are obviously affected by the structural plane in-
clination angle. The gentle inclination angle strengthens the anti-shear behavior of the structural plane, resulting in no
or slight rock burst. A steep inclination angle can easily induce rock burst due to the compression-shear slip failure of
structural planes. The research results have great engineering and academic values for the excavation design and disas-
ter prevention of the jointed tunnel.
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