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Infinite-element transmitting boundary in dynamic analysis
of subway station in loess area

QUAN Dengzhou', WANG Yihong', JING Yanlin', YIN Shangzhi', ZHOU Shenhua®

(1. School of Civil Engineering, Chang’an University, Xi'an 710061, China;
2. Xi'an Underground Railway Co.,Ltd.,Xi’an 710018, China)

Abstract: The treatment for artificial boundary condition of semi-infinite region will directly influence the reliability of analysis
results in finite element analysis of subway structures. Based on the finite element analysis software of ABAQUS, the
implementation methods of fixed boundary, remote artificial boundary, viscous-spring boundary and infinite-element transmitting
boundary were studied in the dynamic analysis of subway structures. By the vibration response analysis of loess medium, the
reliability of artificial boundary conditions was comparatively studied. The results showed that the characteristics of seismic wave
passing artificial boundary of semi-infinite region were simulated effectively in loess area by using viscous-spring boundary and
infinite-element transmitting boundary, due to the interference of reflection on the boundary being weakened significantly. With the
infinite-element transmitting boundary is use, the near-field and far-field loess medium were simulated by finite elements and infinite
elements respectively. This presented the characters of simple technology, low computational cost and high precision compared with
viscous-spring boundary. Then, the engineering example of simulating the semi-infinite region of loess medium using the
infinite-element transmitting boundary was analyzed, and the applicability of coupling finite element with infinite element in the
seismic analysis of subway station was studied for loess area.

Keywords:loess area; subway station; vibration response; seismic analysis; infinite-element transmitting boundary
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Tab. 1 Parameters of artificial boundary
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Fig.6 Acceleration response of the numerical models
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