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Tuned Liquid Damper (TLD) Using Heavy Mud

——Experiment, Simulation and Application——

Limin Sun  Toshio Kikuchi
Yozo Goto  Toshiaki Kato

Abstract

This paper presents an investigation and implementation of a tuned liquid damper (TLD) for suppressing
wind-induced vibration of high piers of an RC bridge during construction. TLD is a kind of passive damper
that uses liquid motion in rigid containers. In this study, heavy mud is used instead of water as the liquid for
TLD. The heavy mud consists of bentonite water with heavy materials, BaSO4, and other added chemical
materials for adjusting the viscosity and resisting the sedimentation of mud particles. The advantage of using
heavy mud is that its viscosity is higher than that of water and can be adjusted within a certain range to meet
the optimal design value of liquid sloshing. In addition, the heavy mud has a higher density than water, hence
more effective mass is available for the same volume, so the TLD using heavy mud can be made more compact
(or use few containers). Experimental results showed that the heavy mud TLD is more effective than a
conventional TLD using plain water. The simulations based on wave theory showed good agreement between
the measurement and the prediction. The TLD using heavy mud was applied to a high RC bridge pier under
construction for reducing wind-induced vibration. From a free vibration test and observations of wind-induced
response, it was found that the damping ratio of the pier was increased from about 1% to 3%.
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