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Abstract: To ensure both the MRD-based (magnetorheological damper-based) structural vibration control
effect and the robustness of the control algorithm, an advanced semi-active H.. robust control strategy is

proposed in this paper. The design of the H .. control system is converted into the solution of a mixed sen-
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sitivity problem. In order to overcome the dependency on engineering experience and improve the accuracy
of active control calculation, we use the whale optimization algorithm to make an optimization design with
constraint of the mixed weighted sensitivity function of the H .. control. Using the limited voltage law, we
convert the active control put out by the designed robust controller into the control command of the MRD,
so as to put out the desired damping force. Numerical analysis results based on a three-story Benchmark
frame structure verify that the proposed control algorithm outperforms the other four semi-active control
algorithms in terms of the comprehensive control performance and exhibits robustness in terms of the
changes of the earthquake excitations and structural parameters.

Key words: magnetorheological damper; vibration control; whale optimization algorithm; H. control;

mixed-sensitivity design; clipped voltage law
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