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This research aimed at development of space-saving shaking mechanism and
controller design to achieve the high reproducibility of earthquake waveforms. In this research, at
first, the precise simulator integrated control design software with multibody dynamics software was

constructed to analyze the shaking table motion. Based on the simulator, the references for each
actuator were generated based on the target table motion and geometric arrangement. In the
controller design, feedback control system with disturbance observer and pressure feedback loop was
designed to improve the vibration suppression as well as disturbance suppression characteristic. In
addition, zero phase error tracking algorithm as a feedforward compensator was applied to completely
synchronize the motion of all actuators. The effectiveness of the shaking mechanism and control
system was verified by conducting experiments using a horizontal shaken laboratory prototype.
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