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Analysis of Seismic Response for Bridges Located on a V-shaped Canyon .
Simulation of Multi-support Seismic Motions in a V-shaped
Canyon with Inhomogeneous Multi-layer Topography

LIU Guo-huan, FENG Xiao
(School of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to investigate the specific effect of canyon topography on the seismic wave
field, a simulation approach of multi-support seismic motions was proposed and developed based
on the theory of spatial variable seismic motions in a multi-layered V-shaped canyon with
inhomogeneous media. The homogeneous-media canyon model was improved by introducing the
layer model, and the effects of inhomogeneous media were taken into account. Firstly, the
steady-state wave field was separated into two regions, namely, the open region and the enclosed
region. The wave function expansion method and big-arc boundary method were adopted to
obtain the analytical solution of seismic wave field in the V-shaped canyon by a train of plane SH
waves. A flat-sunken coherence function model of a V-shape canyon was illuminated. Moreover,
the underground power spectral density functions were deduced by a two-step transfer function

method Chorizontal free surface— V-shaped canyon surface— underground canyon). Then the
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simulation approach of spatially variable seismic motions in a multi-layer V-shaped canyon was

illuminated. Finally, a visual program of multi-support seismic motions in a V-shaped canyon was

developed for the simulation, whilst the rationality of calculation results was verified. The results

show that there are great differences of the wave displacement amplitudes between flat terrain and

canyon bottom. Influenced by the scattering wave components in the steady-state wave field of

the layer interface boundary and the canyon surface boundary. the coherence of canyon effect

decreases correspondingly.

Key words: bridge engineering; V-shaped canyon; seismic motion simulation; wave function;

multi-support seismic motion; inhomogeneous medium
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Fig.4 Program Development Flow
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