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Seismic Response Analysis of Steel Through Arch Bridge Considering
Effects of Nonlinearity

XU Qingchun, XU Tao, LI Jia

College of Mechanics and Materials, Hohai University, Nanjing 210098, China

Abstract Nonlinear seismic response analysis was carried out to study the seismic response and damage mechanism of long span steel
through arch bridges which were subjected to strong earthquake. Taking the Beijing—Hangzhou canal bridge in Xuzhou as an example,
the seismic response and damage of the bridge under strong earthquake were calculated. The results showed that steel through arch
bridges had preferable seismic resistant ability and yielded only limited damage under strong earthquake action. The moment for out of
plane significantly increased when considering the geometric and material nonlinear state, while the effect of the geometric and material
nonlinear state on the transversal and the vertical displacement response was consistent. Steel through arch bridge was prone to be
damaged at arch base, lateral bracing and arch rib. Lateral bracings were the weakness of the structure under the lateral earthquake

action. We should pay more attention to these weak parts in case this type of bridge is built in a high earthquake intensity area.
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Fig. 1 Finite element model of steel through arch bridge
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Fig. 2 Earthquake wave used in computation
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Table 1 Nonlinear seismic responses of earthquake load in several parts of the steel arch bridge
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NL 17642 11415 15536 11346 285.7 14379 5285 11544 7482 11368
ML 18194 12966 16025 10369 305.9 11219 5706 8707 6154 8295
NL+ML 18296 13685 16063 10491 275.8 12105 5868 9547 6437 8347
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Fig. 3 Displacement time history on the top of arch
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Fig. 4 PEEQ of damaged parts of the steel arch bridge
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Fig. 5 Plastic zone development of steel arch bridge
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