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Tab.1 The model parameters of the structure under AMD control
e P b4l Eha
M; GER RS P B S RS RE 1.38 kg
AMD 2 B/ N R G 0.65 kg
Ky LR PERIE 500 N-m™!
Tmp AN 6.35x1073 m
K, ANV 3.71
AN R SR 3.9%x1077  kg-m™?
B, SRS, AI ALY RRLE 3.0 N:s/m
R, ANERHLALER 2.6 Q
Mg INFRRR AR 100 %
M INFALRAR 100 %
K, ANAERALL TSR R 7.67x107° N-m/A
AN RS R 7.67%107% V- s/rad
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Fig. 1 AMD control model of structural vibration Fig. 2 Double linear model
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Fig. 3 The time history (a) and hysteretic (b) curves of uncontrolled structure stiffness
NI
—
4
20
E 0
g
40

1% 5 10 15

-60

-80

i /s

B4 FRiIzEMALH a5 6 B A2 i 2%

Fig. 4 The time history of uncontrolled structural displacement response
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Fig. 5 AMD control system of the structure
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Fig. 6 The control flow chart of MCS adaptive algorithm
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Fig. 7 Experimental structure of the added rubber bands
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Fig. 8 The time history of structure displacement before and after stiffness mutation
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Fig. 9 The displacement time history of structure controlled by AMD using MCS algorithm

or without control in the case of stiffness mutation
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Fig. 10 Comparison of time histories between output displacement of reference model

and displacement of actual structure in the case of stiffness mutation
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Application of MCS Adaptive Algorithm on Active Control of
Nonlinear Structure by AMD System

TU Jian-wei, ZHANG Miao-xian, WANG Bo-chao
(Hubei Key Laboratory of Roadway Bridge and Structure Engineering, Wuhan University of
Technology, Wuhan 430070, Hubei, China)

Abstract
The control equation of the AMD system using Minimal Controller Synthesis (MCS) adaptive algorithm for
nonlinear structure is deduced by the Lagrangian method. Controlling experiment is carried out for the structure
of stiffness mutation on the Shake Table II and the experimental results show that the AMD system using MCS a-
daptive algorithm can effectively reduce the structural response of stiffness mutation, and make the real structural
response keep consistent with the expected response of reference model to achieve the approving damping effect.
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