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Research on semi-active control of cables based on

improved Bang-Bang control algorithm
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Abstract: In order to improve the control effect of the magnetorheological (MR) damper on the
vibration of the stay cable and avoid the unreasonable situation in the classic Bang-Bang control
algorithm that the cable vibration amplitude is small while the MR damper has a large output,
an improved Bang-Bang control algorithm C(hereinafter referred to as the new algorithm) was
proposed on the basis of displacement limitation. A relevant model was established in Simulink
for numerical simulation analysis, comparing the control effect of semi-active control based on
the new algorithm with the active control, passive control and semi-active control effect based
on the classic Bang-Bang control algorithm. The results show that the semi-active control based

on the new algorithm has better effect on cable vibration control than the passive control and
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the semi-active control based on the classic Bang-Bang control algorithm, the control efficiency
is improved by 30% and 10% respectively. It is concluded that the new algorithm has a certain
improvement on the vibration control effect of the cable and has a certain reference significance
to the actual project.

Keywords: stay cable; MR damper; displacement limit; improved Bang-Bang control algorithm;

Simulink; semi-active control
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Fig.2 Realization process of new algorithm
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Fig. 3 Comparison of effects of each control method under simple harmonic load
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Table 1 Control efficiency of each control method under harmonic load

LR PRy Xrus/m Yirms/m BRI 9/ %
To A 1l 0. 245 — —
Bl 0.223 17. 94
F 3 0. 086 64.96
T2 ) Bang-Bang #4132 19 21 32 gl #4161 — 0.147 39. 89
BT R BL 2 E g — 0.124 49. 39
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Fig.5 Comparison of effects of each control method under wind load
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Table 2 Control efficiency of each control method under wind load

LR Tk Xrms/m Yrms /m FEHIAE 9/ %
JoHE 0. 099 — —
% 3 42 1l — 0.071 28.29
I gl 4a il — 0.033 67.03
BT 4 0¥ Bang-Bang 2 i 35033 (192 3 2l 2 ) 0. 055 44,76
S TR E LR g — 0. 041 58.76
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