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Study on Seismic Behavior and Countermeasures of Steel Truss
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PANG Lin ZENG Yongping CHEN Kejian LIU Liwei DONG Jun
(China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031 China)

Abstract: In order to provide technical support for the construction of deck railway steel truss arch bridge in near-fault
seismic zone, this paper takes the arch bridge scheme of Lieyi Bridge as the research object, analyzes the influence law
of near-field ground motion and seismic traveling wave effect with long period, large pulse and high vertical component
on the seismic response of steel truss arch bridge, and carries out the optimization design research of seismic isolation
device design parameters and structural seismic behavior. The results show that: (1) Compared with the far-field ground
motion fitted according to the design response spectrum of Chinese code, the near-fault ground motion with a long period
and large pulse will significantly increase the seismic response of steel truss arch bridge, which can reach more than
40% . Meanwhile, when the ratio of vertical and horizontal peak acceleration increases from 0. 65 to 1.0 times, the
stress of vault bar will increase by 46.3 MPa. (2) In this case, the seismic traveling wave effect only has an adverse
effect on the lower chord member of the vault and the upper chord member of the arch bottom, and the influence on other
members is less than 10% or less than the uniform loading result. (3) Optimizing of the design parameters of seismic

isolation devices between piers and girders, and reasonable match of the seismic force transmitted from the main girder to
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the substructure can achieve significant seismic isolation effects. (4) After seismic isolation measures are taken, the

arch foot is the position with the highest risk during an earthquake. In order to further improve the seismic behavior of

steel truss arch bridge, it is not advisable to increase the cross-section size of arch foot members only. It is always better

to pour concrete at the arch foot and reduce the weight of superstructure.

Key words: near-fault seismic zone; deck arch bridge; seismic response; seismic design; fortification measures
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