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Transverse Seismic System of Multi-box Girder Bridges and

Its Energy Dissipation Characteristics

YE Atjun, FANG Jia—xin, ZHANG Shao-wei, WANG Xiao-wei
(State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to improve the transverse seismic performance of multi-box girder bridges., two
transverse seismic systems taking triangular steel plates as energy dissipation elements were
proposed. One is a combination of the laminated rubber bearings (LLRBs) with steel dampers
(denoted by L-D system). whilst the other is a combination of the LRBs with steel blocks
(denoted by L-B system). The structural characteristics and mechanical characteristics of the two
kinds of shock absorbers were described in detail. The gap between girder and steel blocks of I-
B system is the displacement when the girder begins to slide on the laminated rubber bearing, so
as to make full use of bearings’ shock absorption capacity. Taking simplified multi-box girder
bridges as an example, the influence of the yield force of two kinds of shock absorbers on shock
absorption effect was investigated by dint of the same costs. Besides, a method for determining

the key parameters of the seismic systems was proposed, and an in-depth nonlinear time-history
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analysis was performed to investigate characteristics of energy dissipation. Two typical ground
motions were input to suspect the effect of the maximum relative displacement of pier and beam,
the maximum pier bottom moment and the respective energy dissipation mechanism. The results
indicate the L-D system provides an excellent energy dissipation capacity as well as a relatively
large restoring force, so L-D system can control the pier-deck relative displacement by both
energy dissipation and resilience. Whereas the L-B system consumes much less energy and
restrains the pier-deck relative displacement, simply by providing a normal restoring force. The
limit effect of L-D system is better than that of L-B system. The increase of yield forces for the
steel dampers or blocks (at a certain range) can significantly reduce the maximum pier-deck
relative displacement while the seismic force which is transmitted to the substructure slightly
increases. When the ground motion input is not evenly distributed in both directions, the girder
in L-B system will hit one side of blocks more frequently and the number of hysteresis loops in the
block will be significantly reduced, resulting in the potential damage of bearings. However, the
L-D system can better adapt to the different seismic inputs.

Key words: bridge engineering; transverse seismic system; parameter analysis; multi-box girder

bridge; energy dissipation characteristic; steel block; steel damper
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