=535 MAIARIE 0l3sh Aol TEH|0) | HIE2=d Tt

Vibration Control and Cost-Effectiveness Evaluation
of Cable-Stayed Bridges with Semi-Active Control System
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ABSTRACT

This paper presents cost-effectiveness evaluation of semi-active control system for cable-stayed bridge under earthquake excitations with various magnitudes and
frequency contents. Semi-active control system, which is operated by using Bi-state control method on the basis of lingar quadratic Gaussian (LQG) optimal controller, is
designed for the benchmark control problem proposed by Dyke et al. The cost-effectiveness of the proposed control system is defined by the ratio of life-cycle costs
between a bridge structure with shock transmission units and a bridge structure with the semi-active control devices. The simulated results show that the damper cost has
litle influence on the cost-effectiveness of the semi-active control system while the cost-effectiveness is quite sensitive to the damage cost induced by the bridge failure,
It is also found that the semi-active control system guarantees relatively high cost-effectiveness for the cable-stayed bridge subject to the ground motions in the regions
of moderate seismicity with soft sail condition and strong seismicity with stiff soil condition.

Key words : semi-active confrol system, vibration control, cost-effectiveness, cable-stayed bridge, life-cycle cost
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