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In the present paper, "Seismic Response Control of Arch Structures using Active Vibration
Control", the active vibration control of arch structures is studied for the purpose of
reducing the seismic response. This paper shows the influences of control methods on the
control effects and clarifies the method for construction of the vibration control that can be
performed efficiently and practically.

First, the method of applying the active vibration control for arch structures based on
Optimal control theory is shown. Next, the control effects are discussed by conducting the
parametric study about the controlled position of arch structure and the kind of control
force. As a result, the best efficient control method is that the control force is bending
moment and the control position is the vicinity of antinode of the dominant mode.

Then, active vibration control tests are conducted for scale models of arch structures with
piezoelectric films. The influences of delay time of control and phase of control force on
the control effects are examined. And the modal control is applied so that the delay time
decreases. Also the control method that uses acceleration feedback is constructed with a
Kalman filter for the purpose of using the accelerometers as sensors. As a result, the
reductions in the response displacement and acceleration to seismic waves are realized.
Finally, the active vibration control of double-layer cylindrical lattice shells is discussed
for the purpose of establishing the seismic response control method of lattice shells. Here,
the influences of the controlled modes on the control effects are examined and it is showed
that the control method with the effective mass ratios of 90% is effective. Moreover, the
optimum arrangement of actuators and the optimum arrangement of sensors are discussed.
These arrangements are searched by means of GA and the seismic response reduction is

realized with these arrangements.
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