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Analysis of Seismic Mitigation Mechanism and
Effect on Longitudinal Direction of Long-Span
Continuous Bridges

MAO Yudong, LI Jianzhong
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Based on an actual long-span continuous bridge,
the seismic mitigation mechanism and effect of Lock-up
device, fluid viscous damper and double spherical seismic
bearing were investigated and the applicable condition of these
seismic mitigation devices are disscussed. The results show
that lock-up devices do not dissipate seismic energy and can
reasonably distribute the seismic inertial force of girder, but
may increase the total inertial forces of girder. Fluid viscous
dampers, which do not change the structural dynamic
characteristics such as structural period and vibration shape,
mainly dissipate the seismic energy and reduce structural
dynamic response by damping force. Double spherical seismic
bearings provide flexibility to lengthen the natural period of

the bridge and increase the energy dissipation capacity.
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However, compared with the response of corresponding non-
isolated bridges, the relative displacements between girder
and pier increase while decreasing seismic forces of the fixed

pier.

Key words: long-span continuous bridge; seismic mitigation
devices; seismic mitigation mechanism; seismic mitigation

effect; inertia force of girder
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Fig.1 Elevation of a three-span continuous bridge (unit: em)
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Fig.2 Hysteretic model of sliding bearing
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Fig.3 Acceleration response spectrum for seven
simulated earthquake waves
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Fig.4 Hysteretic characteristics of different

seismic mitigation devices
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Tab.2 Longitudinal peak seismic responses for different heights of pier (reference model and Lock-up model)
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Fig.5 Changes of response spectrum value with and

without Lock-up devices
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Tab.3 Longitudinal peak seismic responses for different heights of pier (reference model and fluid viscous

damper model)
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Fig.6 Changes of response spectrum value with and

without double spherical seismic bearing
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Fig.7 Seismic response comparison between reference model and different seismic mitigation device models
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