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LRB-based Hybrid Base Isolation Systems for Seismically Excited

Cable-Stayed Bridges
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ABSTRACT

This paper presents the LRB-based hybrid base isolation systems employing additional
active/semiactive control devices for seismic protection of cable-stayed bridges by examining the ASCE
first generation benchmark problem for a cable-stayed bridge. In this study, ideal hydraulic actuators
(HAs) and ideal magnetorheological dampers (MRDs) are considered as additional active and semiactive
control devices, respectively. Numerical simulation results show that all the hybrid base isolation systems
are effective in reducing the structural responses of the benchmark cable-stayed bridge under the
historical earthquakes considered. The simulation results also demonstrate that the hybrid base isolation
system employing semiactive MRDs is robust to the stiffness uncertainty of the structure, while the
hybrid system with active HAs is not. Therefore, the LRB-based hybrid base isolation system employing
MRDs could be more appropriate in real applications for full-scale civil infrastructures.
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