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Real-time Vibration Control of Bridges by MR damper and Lyapunov Control Algorithm
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Abstract

This paper is concerned with an experimental research to random vibration control caused by external loads specially
in bridges which tend to be structurally flexible. Experimenting on a reduced structure modelled on Seohae Grand Bridge,
we inflicted a reduced form of El—centro wave on the model structure to a proper proportion. On the center of its middle
span, we placed a shear type MR damper which was to control its vibration and also acquire its structural responses such
as displacement and acceleration at the same site. The experiments concerning controlling vibration were performed
according to a variety of theories including un—control, passive on/off control, and Lyapunov stability theory. Its control
performance was evaluated in terms of the peak absolute displacements, the peak absolute accelerations and the total
power required to control the bridge which differ from each different experiment method. Among all the methods applied
in this paper, case of Lyapunov control method turned out to be the most effective to reduces of displacement and
acceleration. Also, this method could to decrease consuming of external power for vibration control. Finally, it was
noteworthy that Lyapunov control method was specially effective in the vibration control employing a semi—active damper

such MR damper.
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(@) Model Bridge for Vibration Control Tests

(b) Real—time 1/O System for Vibration Control Tests

Fig. 2 Tests Setup of Model Bridge
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Table 1. Maximum Response and Performance Index to Vibration Control Methods

Estimation Maximum Response Performance Index Control Effect
Results . ;
Disp. Accel. Input Sample Disp. Accel. Input Sample

Control Case (mm) (m/s% (Circle) (%) (%) (%)
Un—control 1.40 2.54 - - - - - - -
Passive—off 0.97 1.94 - 69.0 76.0 - 31.0 24.0 -
Passive—on 0.45 1.61 3000 32.0 63.0 100 68.0 37.0 -

Lyapunov 0.47 1.15 1993 33.0 45.0 66.0 67.0 55.0 34.0
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