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Control laws for semi-active tuned liquid column dampers with variable orifice openings.
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Tuned Liquid Column Damper (TLCD) is a compact device which is effective in reducing structural

vibrations. The optimum orifice opening of the TLCD depends on the level of excitation force

because the head loss provided by the orifice is nonlinear. To eliminate this amplitude dependency of

performance and to enhance the performance of passive TLCDs, a semi-active TLCD whose orifice

opening is adjustable is proposed. Two semi-active control strategies are constructed based on the

analytical perturbation solution of modes.

It is demonstrated that these laws are effective in

eliminating amplitude dependency but is not effective in improving robustness to off-tuning of the

natural frequency.
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