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PERTURBATION SOLUTIONS OF OPTIMAL CONTROL LAWS FOR ACTIVE TUNED MASS DAMPERS
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Optimal control laws for active tuned mass dampers (TMD) are studied by perturbation analysis. The

optimal control laws discussed here are those which derived from the quadratic performance index in
terms of the state and the control force of the system, namely, the linear quadratic regulator (LQR)
control and the Bang-Bang control. Using asingle mode approximation of structures, perturbation
solutions of gains for both control algorithms are developed and properties of these control schemes
are clarified. The root loci are constructed using these perturbation solutions to provide insights on
the LQR control which is linear, and the control force is analyzed in the time domain to study the
Bang-Bang control which is non-linear. When the control force is limited, the control forces in
both control schemes are shown to improve the motion of the TMD to make the TMD more efficient

rather than to control the structure directly.

Keywords: active tuned mass dampers, bang-bang control, linear quadratic regulator, perturbation

solutions.
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