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Fig. 1 Model of media-transition site with partly filled water
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Fig. 2 Diagram of freewavefield
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Fig. 4 Flowchart of multi-support underground seismic motions in

media-transition site with partly filled water
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Fig.5 GUI of multi-support underground seismic

motions simulation
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Fig. 6 Illustration of target points in the media-transition site
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Tab. 2 Physical parameters of each subregion
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Fig. 7 Simulation of ground and underground acceleration time history of target points
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Method and program for simulating multi-support underground seismic
motions in media-transition circular-arc site with partly filled water

LI Xinryang'?, LIU Guo-huan*"?, FEI Qi-xiang'’
(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: A model was established by simultaneously considering the influencing factors of media
transition and circular-arc terrain with partly filled water. The corresponding theoretical scheme for the
simulation of multi-support underground seismic motions of the target site was presented and a program
based on the above methodology was developed with its reliability verified. Firstly, the seismic scattering
wavefields special for the site subjected to SV waves are illustrated in detail and the solution of ground
response in frequency domain is obtained. Then, the transfer functions based on the solution are
calculated and the underground auto-PSD can be expressed subsequently;the underground cross-PSD is
given by the underground coherency model and the underground auto-PSD. Thus, the underground PSD
matrix is assembled by combining the auto-PSD and cross-PSD. Finally, the multi-support underground
accelerations in time domain are achieved by decomposing the underground PSD matrix. The GUI for the
generation of multi-support underground seismic motions is further compiled. Numerical examples are
conducted to highlight the significance of this study and the results show: (1) There exists a significant
difference between the underground and ground seismic motions in frequency domain, which illustrates
the necessity for the study. (2) The compatibility of simulating PSD and coherency function with
corresponding target values is well expected, which demonstrates the rationality of the results. (3) GUI
with flexible and adjustable parameter input is concise and the post-processing results are clear, which

reflects the convenience and applicability of the program.

Key words: Media-transition site; underground coherency function; underground PSD matrix; multi

support underground seismic motions

5| F§ Z 3¢ /Cite this paper:
ZEFEVE WV B L 2 5 0. 2 RN B K R IR A8 3 M RRAE 1) T 22 a5 b R s S 1 SRR R TT & [T ). 35 T 2% 2441, 2023, 40(1) : 27-33.
LI Xin-yang, LIU Guo-huan, FEI Qi-xiang. Method and program for simulating multi-support underground seismic motions in media-

transition circular-arc site with partly filled water[J]. Chinese Journal of Computational Mechanics,2023,40(1) :27-33.



