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Fig.1 Schematic diagram of the media-transition model
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Fig.4 Displacement comparison of degraded model in this paper with Ref.[17]
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Theoretical solutions of variable seismic motions for scattering of incident
P-waves by a media-transition V-shaped canyon with partly filled water and its
verification and characteristics

LIU Guo-huan "2, CHEN Xin-yu®?, LI Xin-yang?

(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China;
2. School of Civil Engineering, Tianjin University, Tianjin 300350, China)

Abstract: Overcoming the challenges of boundary problems caused by media-transition, canyon stratification and
local terrain with filled water, we have derived and obtained theoretical solutions of P-waves scattering in a
media-transition V-shaped canyon with partly filled water for the first time, and the correctness is further verified
and clarified. To highlight the significance of this research, the effects of the presence or absence of the
media-transition interface, the frequency of the incidence-wave and incident angles on the ground displacement
are investigated and analyzed in detail. Analysis results show that: (1) The correctness of the solution in this paper
is verified by comparison with a classical example, and the internal cause of the predictable minor deviation in the
local part of the canyon is explained and clarified. (2) The ground displacement of the water-covered parts of the
canyon increases significantly compared with that of no water-covered parts; Besides, compared with the canyon
of fully filled water, the existence of the media-transition interface leads to the initial position of the displacement
amplitude amplification moving from both sides to the middle of the V-shaped canyon; For the different incident
frequencies and angles, significant differences of seismic ground motion are shown obviously. With the increase
of the incident angles, it can be observed the displacement in the horizontal direction gradually increases, while it
gradually decreases in the vertical direction. This study has both theoretical and application significance, and can
provide a research basis for the reasonable multi-point seismic motions for those long-span structures located at
V-shaped canyon with filled water.

Key words: Media-transition; V-shaped canyon; Scattering; Multi-point seismic motions; Theoretical solution



