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Research on the longitudinal earthquake-reduction system of
cable-stayed bridges over kilometers

HAN Zhenfeng' YE Aijun’
( 1. Department of Architectural Engineering of Hefei University Hefei 230601 China;
2. State Key Laboratory for Disaster Reduction of Civil Engineering Tongji University Shanghai 200092 China)

Abstract: For the floating system cable stayed bridges ( CSBs) over one kilometer exploring the methods to reduce
the longitudinal displacements at beam end and the internal forces in the tower under earthquake action. Firstly
elaborating the longitudinal earthquake—reduction mechanism and method of the long span CSBs over one kilometer.
Secondly using the elastic connecting device liquid viscous damper and the combination of former two between
the tower and beam build three longitudinal earthquake—reduction systems base on the current theory and technol-
ogy achievement of bridge engineering. Thirdly a finite element model of this type CSBs is set up using the above
three longitudinal earthquake—reduction systems and several dynamic analyses are performed. Also the parameters
of longitudinal earthquake—<eduction are set. Lastly comparing and discussing the compute results of the model
and recommending the rational longitudinal earthquake—+eduction system of this type CSBs.
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Fig.1 Hysteretic curve of the viscous damper
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Fig.3 3D Finite element model
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Table 1 Dynamic properties of the model

(Hz)
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Fig. 6 Influence on the displacement of north beam Fig.7 Influence on the shear of north tower bottom
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Fig.8 Influence on the moment of north tower bottom
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Fig. 10 Influence on the displacement of north beam

end caused by damper parameters
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Fig.9 Influence on the displacement of north tower top

caused by elastic stiffness
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Table 2 Earthquake—reduction effect comparison of three kinds connecting device

(kN) 2.10e4 1.210e4 1.08ed

('m) 0.421 0.293 0.231

(kN) 3.5604 3.17e4 3.0le4

(kN.m) 2.74e6 2.28¢6 2.05¢4

(m) 0.483 0.285 0.215

(m) 0.637 0.371 0.318

(kN) 2.2004 1.160e4 0.92e4

(m) 0.439 0.271 0.223

3.96e4 3.43e4 3.12e4

( kN. m) 2.50e6 1.74¢6 1. 4664
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