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Fig. 4 Acceleration and displacement responses at top floor based on LQG strategy
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Real-time vibration control of frame structures with magneto-rheological dampers
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Abstract Vibration control model tests on a three-story steel frame structure with an SG-MRD40 magneto-rheological

MR damper were carried out. The real-time control software was compiled based on Matlab/Simulink and WinCon.
The optimal control forces were determined based on the LQG algorithm and the required voltages were applied to the
MR damper using the output channel driving relay switches with Q8 series HIL control cards. Model tests on LQG semi-
active control systems under the action of sine waves with frequencies from zero to 40 Hz and with first to third order
intrinsic frequencies were performed on the vibration table. The test results indicate that the semi-active control is
effective using Matlab/Simulink to call the WinCon real-time control software and the seismic responses can be
significantly reduced by the semi-active control system. The peak values of the displacement and acceleration responses at

the top floor of the frame structure are reduced by about 40%  while the required electric power is only about 10 W.
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