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Research on Seismic Response of Super Long — span Suspension Bridges Incorporating Pile — soil Interaction
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Abstract: Taking a super — long — span suspension bridge in China as the engineering background, this study established a pile -
soil interaction model using Abaqus software. Based on this model, three full — bridge models were developed using SAP2000
software, considering three boundary conditions; nonlinear pile — soil interaction, linear elastic pile — soil interaction (m —
method) , and no pile - soil interaction (tower base fixed). The study systematically investigated the influence mechanisms of
different boundary condition simulation methods on the seismic response of super —long — span suspension bridges under seismic
loads. The results indicate that under seismic loads, the surface soft soil foundation does not enter the plastic stage, while the
deep rock foundation undergoes stiffness degradation and enters the plastic stage; The displacement and internal force response
of the tower column in the tower bottom consolidation scheme are significantly different from those in other schemes; The

difference in the impact of different boundary conditions on structural response under horizontal and vertical earthquakes is greater
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than that under vertical earthquakes; The displacement and internal force response of the M — method model are slightly smaller

than those of the nonlinear model. Using the M — method to simulate the boundary conditions of a long — span suspension bridge

may make the structure more unsafe. The research results can provide theoretical basis and technical reference for seismic design

and pile - soil interaction analysis of similar bridge engineering.
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Fig.2 Front view of pier foundation
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Table 1 Performance indicators of soil layers in East Tower, West Tower

43 +JZ R/ m HIE/ (kg/m’) JE4ifiE/MPa THA L Ry kPa S/ (°)  Bkf/ (°)
S 0~6 1 400 1 0.30 30 11.0 0
T WA+ <6~8 1 800 5 0.35 22 6.6 0
" S XA A <8~12 1 900 1 000 0.35 75 24.0 0
th KA TR A <12~152 2 300 2 000 0.35 150 32.0 0
b ik 0~6 1 800 3 0.25 5 27.5 0
rRopL R <6~15 1 800 5 0.25 2 38.0 0
R <15-~22 1 800 16 0.25 34.0 0
R mMRALRERD A <22~25 2 100 800 0.28 60 30.0 0
PRl Rb A <25~43 2 300 3 000 0.28 150 40.0 0
AR <43 ~45 2 500 3 000 0.31 150 44.0 0
R b A <45~120 2 300 3 000 0.28 150 40.0 0
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