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Highway Bridge Traffic Vibration Control by Sliding Mode Control Theory.

by

Takatoshi OKABAYASHI*, Toshiaki KAGA**

The linear quadratic regulator theory is applied for the active control of bridge vibration conduced by

traffic loads. As the bride-vehicle system is to be the time varying system, the stationary LQR control is

not optimal control for the bridge vibration. This study concerned with the control of bridge vibration

under a moving vehicle using by the sliding mode theory. The effectiveness of sliding mode theory are

discussed by the numerical simulation for active and hybrid control.
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Table 1 Characteristics of the bridge

40.0

Span (m)
Weight (kgf) 10. 68 x 104
Flexural rigidity 24. 41 x 108

Damping constant 0.02 (1st~3th)

Table 2 Characteristics of the vehicle

Weight (tf) 20
Frequency (Hz) 3.0
Damping constant 0.03

Table 3 Characteristics of the TMD - -

Weight (tf) ' 2

Frequency (Hz) 2.278

0.1359

Damping constant

0.5

Time [sec]

(a)Displacement of bridge vibration (x=1L/2)

u [tonf]

2
Time [sec]

. ,<b) Control force

Time [sec]
(c) Switching function

Fig. 6 . Active control(feedback by state variables
of bridge)
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