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Table 1  Parameters of structural model
Mass (ton)  Stiffness(kN/m) Damping coefficient(kN"s/m)
m, = 1000 k, =980 ¢ =1.407
m, = 1000 k, =980 ey =1.407
my = 1000 ky =980 ey =1.407
o m
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—>@ m

Yoo

K1 s
Fig. 1  Building structural model
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Fig.3 Displacement and acceleration responses of the first floor

P4 5 2R A W 1

Fig.4 Displacement and acceleration responses of the second floor
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Table 2 Maximum displacement under El-Centro earthquake

max x;(m) max x; (m)
ith floor . . Reduction (% )
( Without control) (Time delay control)
1 0.0416 0.0220 47.12
2 0.0734 0.0341 53.54
3 0.0903 0. 0404 55.26
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Fig.5 Displacement and acceleration responses of the third floor
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DESIGN OF TIME-DELAY OUTPUT FEEDBACK CONTROLLERS
FOR STRUCTURAL VIBRATIONS*
Chen Min'  Jin Xuesong” Cao Dengqing'
(1. The School of Astronautics , Harbin Institute of Technology ,PO Box 137 ,Harbin 150001 , China)
(2. State Key Laboratory of Traction Power ,Southwest Jiaotong University ,Chengdu 610031, China)
Abstract Time delay control of structural vibration was investigated in terms of output feedback,i. e. , utilizing

the measurable output to realize an active vibration control of the entire system. The differential equation of motion

of the system was first transformed to a state-space model with time-delay control input. Then, a transformation

with a linear term and an integral term was employed to transform the original time-delay system into a form with-

out time-delays. Accordingly ,the principle of output feedback was used to design a control law for the system in

terms of a reasonable performance index. Finally, as an example, the dynamical responses of a three-story model

under earthquake loadings was investigated by numerical calculation,where the value of the time delay is integer

times the sampling period and the integration time step is chosen to be identical to the sampling period. The nu-

merical results show that the time delay control algorithm by output feedback proposed is valid and practically ap-

plicable.
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