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Study on Seismic Mitigation and Isolation Design
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Abstract;In order to provide basis for seismic isolation design of high speed railway extradosed
bridge. It is necessary to study the mechanism and effect of different isolation devices such as
viscous dampers, lock-ups and hyperbolic spherical isolators. Based on a extradosed bridge , Midas
finite element model is established in this paper. Different connecting elements are used to simulate
viscous dampers,lock-ups and hyperboloid spherical isolators,and then artificial seismic waves are
inputted. The parameters of each device are optimized and the effects of shock absorption are
compared. The damping rate of viscous dampers is 27% ~ 59% , The shock absorption rate of
hyperboloid spherical bearing is 34% ~48% ,But it increases the relative displacement of the pier
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and beam by 32% . The lock-up absorbs 12% ~39% ,but increases the internal force of adjacent

tower piers 18% ~39% . The hyperboloid spherical bearing has a high damping rate but increases

the relative displacement of the pier and beam. The lock-up has a weak damping rate and increases

the stiffness of the structure and the response of the bridge to the earthquake. The viscous damper

has the advantages of high shock absorption rate, small side effect, and can consume seismic

energy. It has a better effect on both internal force and displacement, so it is preferred to be used in

practical application.

Key words : high-speed railway extradosed bridges ; viscous damper ; lock-up ; hyperbolic spherical

isolation bearings ;isolation
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Fig.1 Finite element model of extradosed bridge
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Table 1 Parameters of two seismic waves
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Fig.2 Time and acceleration curve of M wave
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Fig. 3 Time and acceleration curve of N wave
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Fig.4 Optimization results of damping coefficient
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Fig.5 Optimization results of damping index
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Fig. 6 Relative displacement of 2% pier beam with

different damping parameters
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