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Analysis of Dynamic Characteristics and Seismic
Performance of Through Steel-box
Tie-bar Arch-bridge

LI Yanfeng ,ZHU Kunlong

(School of Transportation and Geomatics Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; In order to study the dynamic characteristics of the through steel-box tie-bar arch-bridge
and its stress state under seismic response. Based on Midas/Civil finite element software, the real
bridge model was established to study the self-vibration mode and vibration shape. Under three
different combined conditions, the seismic load was input to analyze the variation of arch rib
internal force,arch rib deformation and suspender cable force. Because the arch abutments at both
ends of the bridge were single point anchorage and the arch ribs were outward , the suspenders can
only be pulled,so the lateral and vertical stiffness of the bridge was small. The internal force and
stress of the structure under the action of working condition 3 were reduced by 30% and 28%
respectively compared with working condition 1 and working condition 2. Under three working
conditions respectively, the maximum displacement value of the arch rib was the lateral
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displacement of the vault under the action of working condition 2, and the displacement value

increased by two times compared with other working conditions. The lateral seismic response of

arch rib is the worst,and corresponding measures should be taken to increase the lateral stiffness.

The inside suspender cable force of this bridge is much larger than the outside,and the monitoring

of the inner suspender should be strengthened.

Key words: through arch bridge; steel box arch rib; dynamic characteristics; response spectrum

analysis ; finite element analysis
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Table 1 Material characteristic values
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Table 2  Structural self-vibration speciality table
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Table 3 Internal force and stress results under three working conditions
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