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Seismic Response Analysis of Tunnel under Multi-point Seismic Motion
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Abstract: To guarantee the safety of a tunnel, a nonlinear numerical analysis of an earthquake is
carried out by using the FEM software. The elastic model was used to model the characteristics of
concrete tunnel under circulating load. The Mohr-Coulomb model was adopted for soils, and the
artificial boundary was chosen as the boundary condition. For the purpose of comparing the re-
sponses of uniform waves, traveling waves, coherent waves, and traveling-coherent waves, arti-
ficial multi-point earthquake acceleration was encoded into the FEM model. Compared with the
calculation results of consistent excitation, the analysis shows that non-uniform seismic excitation
can significantly increase both the force and displacement of the tunnel, which can have adverse
effects on the seismic performance of the tunnel. This research conclusion can provide scientific
basis for anti-seismic design and further analysis of long-tunnel structures.
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Fig.1 Three-dimensional finite element model of tunnel
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Table 1 The layers of soil parameters
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Fig.2 The vertical displacement at the bottom of tunnel
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Fig.3 The vertical acceleration at the bottom of tunnel
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Table 2 Stress and displacement of tunnel
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