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Hybrid Structural Control System Design

Using Preference-Based Optimization

PN
ERRE g e

Park, Wonsuk Park, Kwan-Soon Koh, Hyun-Moo

ABSTRACT
An optimum design method for hybrid control systems is proposed in this study. By
considering both active and passive control systems as a combined or a hybrid system,
the optimization of the hybrid system can be achieved simultaneously. In the proposed
approach, we consider design parameters of active control devices and the elements of
the feedback gain matrix as design variables for the active control system. Required
quantity of the added dampers are also treated as design variables for the passive
control system. In the proposed method, the cost of both active and passive control
devices, the required control efforts and dynamic responses of a target structure are
selected as objective functions to be minimized. To effectively address the
multi-objective optimization problem, we adopt a preference-based optimization model
and apply a genetic algorithm as a numerical searching technique. As an example to
verify the validity of the proposed optimization technique, a wind-excited 20-storey

building with hybrid control systems is used and the results are presented.
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