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Model of Tuned Liquid Column Damper for Suppressing
Torsional Vibration of Bridge Decks

Xue Suduo
(The College of Architecture& Civil Engineering, Beijing Polytechnic University Beijing, 100022)

Ko Janming Xu Youlin
( Department of Civil& Structural Engineering, The Hong Kong Polytechnic University Hong Kong)

Abstract A theoretical model of tuned liquid column damper ( TLCD) for suppressing torsional vibration
of bridge decks is developed in the paper. The T LCD-bridge deck interactive equations are formulated.
Both time domain and frequency domain analyses are performed under harmonic excitation. The time-
history responses of the system are obtained through an adaptive RungeKutta—Fehlberg numercal
integration method. Equivalent linearization is employed to analyze the nonlinear system in a frequency
domain, from which an equivalent damping ratio of the TLCD is derived. A numerical example is presented to

illustrate the control effectiveness of the damper. Finally, the developed theoretical model is verified by a model test. It

is concluded that TLCD can effectively reduce torsional vibration of bridge decks.

Key words bridge deck; torsional vibration; vibration dampers; tuned liquid column damper; vibration

control
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