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Seismic Analysis of Tunnel Structures
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Abstract

Generally, it has been noted that underground structures have a consistent record of suffering much less damage than
surface facilities during earthquakes; but it is still necessary to illustrate the dynamic response of tunnel structures
subject to earthquake loadings and to provide the appropriate method for the seismic analysis of underground tunnel
structures since many types of underground structures have been and will be constructed in countries situated within
seismic zones. In this study, first, seismic analyses for underground tunnel structures are performed by using quasi—
static analysis method and dynamic analysis method. Second, seismic analyses in tunnel portals are performed by using
above methods. The results of seismic analyses for the tunnel structure show that the tunnel structure conforms to
ground deformation and that seismic design by using the quasi—static analysis method is more conservative than that by
using the dynamic analysis. The results of the dynamic FEM analysis for the tunnel structure show that the simplified 2—
D FEM analysis using a sine wave rather than the 3—D FEM analysis can be adopted for seismic analysis. Finally, the
results of the dynamic FEM analysis in tunnel portals show that the force acting on the lining is largest near to the
tunnel portal when an earthquake wave propagates parallel to tunnel axis.

Keywords: Sesimic Analysis, Quasi—static analysis method, Dynamic analysis method, Tunnel structure, Portal
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