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Fig. 1 Cross elastic suspension sling section model
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double slings with reduced wind speed
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Fig.18 The curve of the model's cross-wind displacement

with reduced wind speed
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Optimal design of lever-type tuned mass dampers for control of wake-
induced vibrations of coupled twin-cable hangers

YANG Wei-ging'*, HUA Xu-gang’, WEN Qing’, HUANG Zhi-wen®, CHEN Zheng-qing’
(1.Guangxi Communications Design Group Co. Ltd., Nanning 530000, China; 2.Key Laboratory for Wind and Bridge Engineer-
ing of Hunan Province, Hunan University, Changsha 410082, China; 3.Hunan Provincial Key Laboratory of Structures for Wind
and Vibration Control, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: The hangers of suspension bridges at each hanger point are composed of 2 or 4 cable bundles, and the close proximity of
cable bundles in each hanger may induce complex wind-induced vibrations. In this study, wind-induced vibrations of twin cable bun-
dles with various distance of gap are investigated by wind tunnel tests and its vibration control is treated with the lever-type tuned
mass dampers (LT-TMD). The wind-induced instability of coupled parallel twin hanger ropes are investigated by elastically-sup-
ported section model wind tunnel tests. The optimal parameters of the LT-TMD to control the wind-induced instability are derived
based on the self-exciting force model, and the effect of the dynamic parameters of the LT-TMD on control is discussed. The wind
tunnel tests of coupled parallel hanger ropes installed a LT-TMD are carried out. The results of this study indicate that: 1) the cou-
ple parallel hanger ropes tend to suffer from larger amplitude wind-induced vibrations as the wind attack range is in the range from
6° to 10°; 2) compared with the optimal design of LT-TMD based on the harmonic external exciting model, the optimal design
based on the self-exciting force model can significantly reduce the mass of the LT-TMD; 3) LT-TMD can effectively improve the
on-set wind speed of wind-induced instability, the deviation of dynamic parameters for the L' T-TMD will reduce the vibration re-

duction effect, especially for the frequency deviation.

Key words: vibration control; wake-induced vibration; double cables; lever-type tuned mass dampers; optimal parameters
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