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HIGHWAY BRIDGE VIBRATION CONTROL UNDER A MOVING VEHICLE
BY THE STOCHASTIC CONTROL THEORY

Takatoshi OKABAYASHI, Toshiaki KAGA, Toru YOSHIMURA
and Shinya OGUCHI

In this paper, the highway bridge vibration control under a moving vehicle is realized by the Linear Quadratic
Gaussian (LQG) control theory. For control mechanism, the hybrid control system is used. The bridge deck slab is
modeled by the finite strip method. The first order vibration up to the third order vibration are considered. The
moving vehicle and the tuned mass damper (TMD) is severally idealized as a one degree of freedom system: The road
roughness is presented by the stationary random process.

The Kalman filter can be designed for bridge-vehicle-TMD-road system and the optimal feedback gain are obtained
by the optimal regulator theory. As numerical simulation, it is shown that the hybrid control used by the LQG control
theory is effective for the bridge traffic vibration control.
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