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Longitudinal Anti-Seismic System for Long-Span Suspension
Bridge with Flexible Central Buckle
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Abstract: To select a rational longitudinal anti-seismic system for the long-span suspension
bridge with flexible central buckle, the long-span suspension bridge on the Xianxin Road in Nan-
jing, which is a two-tower single span earth-anchored suspension bridge with a main span of 1 760
m, was taken as the study background. The software SAP 2000 was used to build the nonlinear fi-
nite element model of the bridge, taking into consideration of the mechanical property of the flexi-
ble central buckle that can bear tensile forces and cannot accommodate compressive force. The
seismic mitigation effects of the flexile central buckle and viscous dampers as well as the collabora-
ted effect of the two were compared and analyzed, based on which, a rational anti-seismic system
was proposed and the rational systematic parameters were determined. The results show that the
seismic mitigation effect of viscous dampers is far better than that of the flexible central buckle. In
the long-span suspension bridge, the flexible central buckle is possible to be pulled to break, and
thus fail under the action of earthquakes, therefore, it is suggested that the pins be able to function
like circuit breakers, and viscous dampers be installed at the tower-girder connections to reduce the
displacement of the stiffening girder induced by earthquakes. When determining the parameters of
the viscous dampers, the static forces and seismic responses should be considered.
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Fig. 1 General Layout of Main Bridge of River Crossing Passage on Nanjing Xianxin Road
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Fig. 2 Finite Element Model for Dynamic Analysis
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Fig. 3 Earthquake Input
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Tab. 1 Seismic Internal Forces of Key Sections of Main Towers with Different Seismic Mitigation Systems
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Tab.3 Condition of Flexible Central Buckle with and without
Installation of Longitudinal Viscous Dampers
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Fig. 4 Girder-End Displacement Time History of Stiffening
Girder with Different Longitudinal Seismic
Miitigation Systems
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Fig. 5 Effect of Damping Coefficient on Internal Forces
of Towers under Earthquake
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