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Research on Seismic Isolation of Simple-Supported Beam Bridge for

High-Speed Railways near Faults

ZHANG Sujie, YANG Guojing, CHEN lJitai, KOU Peipei
(China Railway Design Corporation, Tianjin 300308, China)

Abstract: High-speed railway bridges have been built in China in recent years in areas with dense seismic zones. High-
speed railway bridges near faults are at risk of strong earthquake damage. Taking the 2022 Menyuan earthquake in
Qinghai Province as an example, the simple-supported beam bridge of the Liuhuanggou High-Speed Rrailway was
seriously damaged, so that the Lanzhou-Xinjiang High-Speed Railway was suspended. It can be seen that the
determination of the appropriate seismic system of the high-speed railway simple-supported beam bridge under the
action of near-fault ground motion has become an urgent problem to be solved in the seismic design of near-fault high-
speed railway bridges in strong earthquake areas. The hyperboloid spherical seismic isolation bearing and the ring steel
damping seismic isolation bearing are used to carry out the seismic design of the simple-supported beam near the active
fault. It is found that the latter has a stronger ability to control displacement. Under the 8 degree rare earthquake, the
longitudinal shear damping rate is 45%~83%. The damping ratio of the bending moment is 52%~83%, and the
maximum displacement of the bearing is 247 mm. Annular steel damping seismic isolation bearings are recommended
as the priority option for application in near-fault areas.

Keywords: near-fault earthquake; high-speed railway simple-supported beam bridge; seismic response; seismic isolation
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