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Study on Seismic System of Side Pier of Long-span Cable-stayed
Bridge in Transverse Direction

SHEN Xing', NI Xiao-bo*, YE Atjun'
(1. State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China;
2. Shanghai Municipal Engineering Design Institute (Group) Co. , Ltd. , Shanghai 200092, China)

Abstract: To provide a reference for design of seismic system of side pier of long-span cable-
stayed bridge in transverse direction, the rationality of seismic reduction system was discussed
and the application scope of the system was mainly investigated. First, the controlling mode of
the transverse displacement of the beam end was analyzed under the transverse sliding system,
and the simplified calculation formula for fundamental period of the main girder of the side span
was deduced. Response spectrum method was also used to derive and simplify the transverse
displacement calculation of the beam end under earthquake. The reliability of the formula was
verified by comparing its results with the finite element calculation results. Then, according to
the experience of the practical engineering projects, the structure parameters of a cable-stayed

bridge were reasonably simplified and assumed. Based on this, the calculation formula was
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simplified further within the allowable range of engineering precision. At last, 384 conditions in
all were calculated by taking main span and ground motion as the main variables. The maximum
displacements in transverse direction under respective conditions were analyzed and the change
rules of the sliding system under different spans, site classifications and peak ground accelerations
(PGA) were obtained. The results show that if the transverse displacement of the beam end is
taken as the seismic performance objective, for [l or [V site type, under any PGA, all cable-
stayed bridges with main span larger than 400 meters need to use the seismic reduction system.
For 1 or ]I site type, with the PGA less than 0. 1g and the main span of a cable-stayed bridge
less than 500 m or 600 m, there is no need to use the seismic reduction system. Thereinto, the
fixed constraint system is recommended when the seismic ability of the bridge is greater than
seismic demand; otherwise the sliding system is preferred when the beam end transverse
displacement is not controlled.

Key words: bridge engineering; long-span cable-stayed bridge; simplified calculation; seismic sys-

tem; side pier; transverse direction
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Fig. 4 Deformation Under Reverse Uniform Load
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Tab.3 Comparison Between Beam End Transverse Displacement
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Calculation and Finite Element Method
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Fig. 8 Acceleration Response Spectra and Displacement
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