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Fig. 1 Model of vibration control of cable-stayed beam
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Fig. 2 Frequency and damping variation with control gain
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Fig. 3 Amplitude-frequency curves of the primary resonance
response of cable-stayed beam with time delay
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Primary resonance of cable-stayed beam with time-delayed feedback control

PENG Jian®', LI Lu-xin', XIANG Ming-jiao', ZHAO Yue-yu®
(1. School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
2. School of Civil Engineering, Hunan University,Changsha 410082, China)

Abstract: The vibration control of a cable-stayed beam is carried out by using the meg od of the time-
delayed acceleration feedback control. A nonlinear control model of cable-stayed beazm\canA)e established
according to Hamilton’s principle. Using the method of multiple scales, the fr,r\s(k der approximate
response of the primary resonance of cable-stayed beam with time-delayed feedb{ck)is obtained. Then the
relationship between the system response and the control parameters is ol?\t/i‘n ./Moreover,lhe response
peak and the critical excitation amplitude are obtained. The re:ﬂts/f’ﬂoxy that there exist, multiple

solutions and jumping phenomena occur in the primary resonanc

- es’p(!nse, and the large-amplitude
vibration can be effectively suppressed by regulating control gain’é)nj tilne delay.

Key words: time-delay feedback;primary resonance;cablefsliy’% bgam; vibration control
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