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Hybrid System Controlled by a u-Synthesis Method
for a Seismically Excited Cable-Stayed Bridge
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ABSTRACT

This paper presents a hybrid system combining lead rubber bearings and hydraulic actuators controlled by a p-synthesis method
for seismic response control of a cable-stayed bridge. A hybrid system could alleviate some of restrictions and limitations that exist
when each system is acting alone because multiple control devices are operating. Therefore, the overall control performance of a
hybrid system may be improved compared to each system, however the overall system robustness may be negatively impacted by
active device in the hybrid system or active controller may cause instability due to small margins. Therefore, a p-synthesis method
that guarantees the robust performance is considered to enhance the possibility of real applications of the control system. The
performances of the proposed control system are compared with those of passive, active, semiactive control systems and hybrid
system controlled by a LQG algorithm. Furthermore, an extensive robust analysis with respect to stiffness and mass matrices
perturbation and time delay of actuator is performed. Numerical simulation results show that the performances of the proposed
control system are superior to those of passive system and slightly better than those of active and semiactive systems and two hybrid
systems show similar control performances. Furthermore, the hybrid system controlled by a p-synthesis method shows the good
robustness without loss of control performances. Therefore, the proposed control system could effectively be used to seismically
excited cable-stayed bridge which contains many uncertainties.
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