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Phase Delayed Optimal Active Control of Structures under Stochastic

Base Excitation with a Predominant Frequency
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Phase delayed acitive control of structures under stochastic base excita-
tion is investigated. The synthesis of an active control system discussed
in the study is based on the use of stochastic control theory, where
an energy-based stochastic criterion is employed for optimal control.
As a result, an optimal control law for input with a predominant fre-
quency is developed, which consists of 2 reponse feedback portion and
a ground-input feedforward portion. The effectiveness of the phase de-
layed active control law is demonstrated with a numerical simulation,
which shows that the proposed control law brings considerable control
force (RMS)reduction, compared with the feedback control, when the
two have the same level of reponse reduction. However, if phase lag be-
comes more than one-third of the natural period of structures, efficiency
of the control force decreases rapidly.
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Fig. 6 Time Delay Effect Using Control Force Prediction
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Fig. 7 Simulated Response and Control Force
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Fig. 8 Simulated Response and Control Force
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