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Comparison of Tunnel’s Deformation

by Spatially Variable Ground Motion
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Abstract

The safety of a tunnel under seismic motion is most often evaluated by ovalling deformation of tunnel.

This paper research about tunnel’s longitudinal deformation. Because of spatial variation of seismic

ground motion, the longitudinal structures like tunnel are likely to experience relative displacements along

longitudinal direction. The spatially variable ground motion can be estimated by coherency function

obtained empirically, and can be considered from different arrival times of ground motion. As a result of

estimating tunnel’s relative displacements at maximum curvature of tunnel, the displacements and

curvatures estimated by coherency function affect the tunnel’s safety more than different arrival times.

However, if tunnel’s displacements by coherency function superpose on displacements by different arrival

times, the relative displacements and curvatures of tunnel will be more severe. Therefore, to estimate

accurately tunnel’s deformation in longitudinal direction has to consider both coherency and wave

passage effects.
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