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Fig.1  Diagram of vibration control model of cable-stayed beam
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Table 1  Parameters of beam and cable

Parameters Beam Cable
Mass per unit length m(kg/m) 1.6x10* 62
Moment of inertia / (m?) 2.4 —
Length [ (m) 30 95.82
Modulus of elasticity £ (N/m?) 3.5x10" 2x10"
Sectional area A(m?) 7.6x107
Inclined angled(°) 18.25
Initial tension H(MN) 4.49
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Fig.2 Peak resonance amplitude and critical excitation amplitude

curve of cable-stayed beam

B2 45 T 7, X 107 1 32 41 g 17 i {4 by £ R
I 5 38 il s i 26, Y4 rye (kb + w/2), k=
0, 1,2 - - DX BB, M 17 058 155 Bt i i -, P 345 3% ¥
B, R R W s Y e (b +
/2, kar + ar ) B W) 1 4R 88 B R 7, B 388 s s/
SR

il 30 R, % £, =0.003, = 0.002,
k, =0.1, 7, = 7/15,k,, = 0.3 B AR T 52
P FR G0 55— AL iR e IO P WA T 4 . i A R
1B 7, B G K, oo by s L 5 388 O I k) | S 5 /2
PR E]  ARECR ]

TR AT WL 2. IR R A N 7, = /2 B, U
Pk 51.8% , 24 I Hif (BN 97r/10 I, 41 56 1wy 3k
92.7%. FEARWEIR e =1 , 1T LA b g il b 4



55 JEZESE 2 AR R R 0 AR 2 S e i i 95
0.08
- = EWlS - rEm2 0.08 — k-od
- - 134 2791/10 dn
- = ky=03
0. 06 1 ==k, =0.5
0. 06 o
TfTL/Z
B .
0. 04 A ©
0.04
g ~97/10
0.02 ’ r§3n/4 e 0. 02
0. 00 T T T
0.1 0.2 0.3 0.4 0.5

Pl 3 o R i 4 X R0 £ ) R
Fig.3 The influence of time-delay value and control gain with the

amplitude-frequency curve

R2 RHRAETE R GRS IR R
Table 2 The damping rate of the vibration control of the

cable-stayed beam with time delay feedback

No control Time delay feedback control
Delay 7, 0 /15 /2 3m/4 97/10
Displement 0.11 0.012 0.053 0.011 0.008
Rate 0 89% 51.8% 90% 92.7%
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Fig.4 The amplitude-frequency curves of main resonance response of

cable-stayed beams with different gain (Change the k,,)
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PRIMARY RESONANCE RESPONSE OF CABLE-STAYED BEAM
UNDER MULTI-INPUT TIME-DELAYED FEEDBACK CONTROL *

Tang Yiwei Peng Jian" Fu Xiang Tong Junhui
(School of Civil Engineering, Hunan University of Science and Technology , Xiangtan 411201, China )

Abstract The primary resonance responses of cable-stayed beam under multi-input time-delay feedback control were
studied. Using the multi-scale method, the analytical solution of the nonlinear primary resonance of the cable-stayed
beam under multi-input time-delay feedback control was derived. The results show that reasonable adjustment of time de-
lay value and control gain can improve the efficiency of vibration control and widen the frequency range of vibration re-

duction. And adjusting the time delay is more effective than the control gain for damping vibration.

Key words cable-stayed beam, vibration control, multi-time delay, primary resonance

Received 30 December 2019, revised 4 May 2020.
* The project supprted by the Scientific Research Fund of Hunan Provincial Education Department (19B192) and the Hunan Postgraduate Research
and Innovation Project (CX20190800)

+ Corresponding author E-mail: pengjian@hnu.edu.cn



