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Structural Vibration Control using Observers

by

Takatoshi OKABAYASHI* Toshihiro OKUMATSU**
and Terumi FURUE***

In this study, optimal control techniques using observers are applied to vibration control of a five

story building model subjected to random excitation. The minimal order observer and the full order

observer are adapted to estimate state variables of the controlled model.

The optimal closed-loop

control scheme using the observer is employed to the system.

As numerical examples, we confirm efficiency of vibration control using the minimal order observer

for the five-degree-of-freedom system modeled as the building model.
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a) Building model. b) Contorolled model.

Fig.2 Five story building model and five-
degree-of freedom system.
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Table 1 Frequency and damping constant.

Order Natural Frequency (Hz) Damping
FEM | 5DOF | Experiment
1 2.37 2.37 2.39 0.0064
2 7.25 7.17 7.52 0.0050
3 12.0 11.7 12.7 0.0045
4 15.9 15.6
5 18.5 18.4
W -
»
1st order 2nd order 3rd order
Experimental
=-===== 5DOF model

Fig.3 Vibration mode.
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Fig.4 Random excitation.

VAVAVAVA

a) 1st order vibration.

X/ XMAX

VMAAAAAAAANAA
T |7

b) 2nd order vibration.

X/XHAX
0

X/XMAX

¢) 3rd order vibration.

Fig.5 Deflection response and estimated value.
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b) Optimal controlled response using minimal
order observer.

Fig.6 Deflection response of top floor.
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