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Numerical Analysis of the Vibration Control of Structures
by Tuned Liquid Dampers

Tomoyuki YAMAZAKI, Tsukasa NAKAYAMA

abstract

A numerical method is presented for estimating the damping performance of a tuned liquid damper
that is used to suppress the wind-induced oscillation of high-rise buildings and tower-shaped struc-
tures. The method consists mainly of two processes. One is for the analysis of nonlinear sloshing of
liquid in moving tanks, and the other is for the analysis of oscillation of structures. Liquid sloshing
is analyzed numerically by the boundary element method and the time-advancing method based on
the Taylor-series expansion of variables. Structures considered in this paper are modeled as frame
structures with straight beams. The finite element method is used for the numerical analysis of
structural oscillation. The proposed method is tested by analyzing three models of TLD-structure
systems, and encouraging results have been obtained.
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Table 1 Examples of parameters of TLD in the case of Ts = 3.0s

L [m] 050 1.00 150  2.00
H [m] 0.011 0.046 0.105 0.193

Number of TLD | 1315 157 46 19
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