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Abstract: In this paper, indirect boundary element method is used to solve the scattering of plane SH
wave in fault site and lining tunnel. First, referring to IBEM solution of half-space wave problem, the
scattering wave field is constructed by applying virtual load on the scattering body surface based on the
monolayer potential theory. Then, on the basis of the continuous conditions of stress and displacement
at the boundary of the crushing zone, the virtual load density is established and solved considering the
zero stress conditions of the half-space surface and the pore surface. The total wave field is obtained by
the superposition of scattered wave field and half-space free wave field. The accuracy of the method is
verified by comparing with the existing exact solutions. Finally, through detailed numerical results,
the scattering rule of plane SH wave in fault site and lining tunnel in half space is discussed. Results of

numerical analysis show that the scattering of SH wave near the tunnel lining closed to the fault site is
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significantly different from that without fault. The dynamic response characteristics mainly depend on

the inclination angle fault wall, distance between the tunnel and the fault, incidence angle of SH

wave, incidence frequency of SH wave and other parameters. In general, when the lining tunnel with

the incidence of SH wave is located in the hanging wall of the fault, the existence of the fault will have

a certain reduction effect on the dynamic stress concentration factor of the lining tunnel. When the lin-

ing tunnel is located in the footwall of the fault, the existence of the fault will magnify the dynamic

stress concentration factor of the lining tunnel, and the stress increase can reach 30%. In the dynamic

analysis of tunnel structure, the influence of faults should be considered according to the actual work-

ing conditions.
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fault inclinations under SH wave incidence (model 1)
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Fig.7 Annular stress amplitude of lining surface at different

distance to the fault under incident SH wave (model 2)
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Fig.8 Annular stress amplitude of lining surface at different

incident angles under SH wave incidence (model 2)
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Fig.9 Annular stress cloud diagram under normal incidence of SH wave (model 1, a=30°)
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Fig.13 Annular stress cloud diagram under normal incidence of SH wave (model 2, a=45°)
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