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Real-Time Predictive Control of Structural Vibration
Based on Reduced Order Model
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Abstract: In consideration of the difficulty in controller designing of high-rise structures due to the high rank
of its model, balanced reduction is adopted to reduce the rank. An equation of state is formed by several
modes with higher controllability and the contradiction between high rank of control object and low rank of
controller. Seismic acceleration in a short period is predicted by RFF online. Thus, a predictive model with
the consideration of time delay is founded before procurement of structural predictive control. Then the re-
sponse of an 11-stories frame is analyzed, the numerical example is presented to show that the responses are
reduced effectively and robust.
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Figure 1. Top-floor displace of the structure with
and without control
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Figure 2. Top-floor acceleration of the structure with
and without control
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Figure 3. Top-floor displace of the structure under control with and
without the prediction of seismic acceleration
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Figure 4. Top-floor displace of the structure under control with and
without the consideration of time delay

4. ZIERE SRBEREG MR EIRR b

BT, e T4 e G b e B 3 1 2 10
B PEZ IR R i s SR A RS DR 7 (R 4 de /s — 3
VNS T N3 R AT R AL TN, AT S ST
ISy D) 25 ) PR BRI ASE AR o SR, el T P s Y
AR T RIS AL G TN A R, AR
PERIRCR I L SGE, AR AR g 1IN i ] AL

References (&3 3Ci#k)

[1] J Rodellar, et al. Experimental Digital Control of Structures [J].
Journal of Engineering Mechanics, 1989, 115(6): 1245-1261.

[2] F Lopez-Almansa, et al. Modal predictive control of structures. I:
formulation [J]. Journal of Engineering Mechanics, 1994, 120(8):
1743-1760.

[8] R, AR SRR S N SR 42 ) v 9T [C 38 L
Ji 4z [ 45 ) TRE S8 SC4E, 2000, 25 3 % 29-33. (He Yuao,
Feng Deping. On predictive control method of structural seismic
response [C]. Proc of The 9" National Conf on Structural Engi-
neering, 2000, 03: 29-33).

[4] AR, ERCR, Sk HERLE MR e B s I mroT [3].
TFE 1%, 2002, 02: 143-146. (Zhou Xingde, Wang Fengquan,
Han Xiaolin. On Active Control of Intelligent Frame Structures
[J]. Engineering Mechanics, 2002, 02: 143-146).

[5] HEA, Na. EEPEN MLIER: R B RAL,
1988.159-165. (Fang Chongzhi, Xiao Deyun. Process ldentifica-
tion [M]. Beijing: Tsinghua University Press, 1988. 159-165).

[6] Gang Mei, et al. Model Predictive Control of Structures under
Earthquakes using Acceleration Feedback. Journal of Engineer-
ing Mechanics, 2002, 5: 574-585.

[71  JEApe. BONES MBSt R Tk i, 1993.14-18.
(Xi Yugeng. Predictive Control [M]. Beijing: National Defense
Industry Press, 1993. 14-18).

(8] B, AR, R DA, Hesh skl M) dkse P
Mk H R AL, 1997. 135-140. (Gu Zhongquan, Ma Kougen, Chen
Weidong. Active Control of Vibration [M]. Beijing: National
Defense Industry Press, 1997. 135-140).

[9] Jansen Laura M., Dyke Shirley J. Semiactive control strategies
for MR dampers [J]. Journal of Engineering Mechanics-ASCE,
126(8): 795-803, 2000.





