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Abstract: The vibration levels in slender structures, such as walkways, bridges, high
towers, and wind turbines, are receiving more importance with span increase. On
preserving the structure lifespan, it is necessary to study additional mechanical
devices capable of reducing the vibrational level of the main structure. These
absorbers are essential for structural health. Tuned Liquid Column Damper (TLCD) is
a kind of passive absorber composed by a U-shaped tube filled with liquid, commonly,
water. In the last thirty years, this device has been researched by several researchers
as an alternative to vibration reduction. TLCD is a non-linear mechanical system due
to turbulent head-loss in oscillatory conditions. To avoid solving nonlinear
simultaneous equations, solutions such as statistical linearization and parameter
optimization have been proposed in previous works. Yalla and Kareem derived a
closed-form solution for the optimized TLCD damping ratio and head loss coefficient
for white noise. Alkmin et al present optimal parameters of mass and aspect ratio to
control the main structure subjected to several kinds of wind random excitations. The
equipment is also an object of study for seismic excitations. This study performs a
parametric optimization using response maps to obtain TLCD optimum parameters to
arbitrary seismic excitations. First, optimum parameters of TLCD coupled to the main
structure using response maps were compared to the analytical solution. Finally, the
same procedure was reproduced to obtain optimal parameter for seismic excitations.
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