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ABSTRACT

Active vibration control is generally used to reduce vibration level by the actuators based on

measured signal. Dynamic properties of a structure can be easily modified by the active vibration

control, so that the vibration level may be effectively reduced to the magnitude below the allowable

limit over a wide frequency range. In this paper, an instantaneous optimal control algorithm including

acceleration feedback is presented for the active vibration control of large structures considering facts

that the acceleration response can be easily measured, but the displacement and velocity response are

obtained by numerically integrating the measured acceleration response with some errors. The adverse

effect of the time delay is overcomed by taking into account the dynamic characteristics of an actuator

and filters in the design of controller. Performance test is carried out using a hvdraulic active mass

driver on a test structure (/[ x W x H = 1200mm x 800mm x 1600mm,

about 500kg) supported by four

columns under base excitations. It is confirmed that the vibration level of the test structure are reduced

to about 1/6 near resonance.
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Table 1 Maximum interstory deformation of eight-story building equipped with active mass damper (Max. control force

=830 kN) (unit : cm)
Classical Proposed )
Story {\_IO Control optimal control control
(Without AMD) — —
Case 1 Case 1 Case 2
1 3.25 1.53 1.52 1.78
- 2 3.24 143 1.43 1.71
o 3 3.12 1.35 1.37 1.57
4 2.92 1.31 1.32 1.36
b} ' 2.61 1.18 1.17 1.12
6 2.14 0.95 0.92 0.88 o
7 » 1.53 0.67 0.64 0.57
8 0.80 0.51 0.50 0.57
Case 1 : Full state feedback a
Case 2 : Only the 8th story state feedback
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Fig. 10 Acceleration spectrum of the controlled test
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