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Experimental Study on Aaerodynamic Stability
of Rain-wind Induced Vibration of Stay Cables
of Different Diameters

CHANG Ying, LUO Wei, ZHAO Lin, GE Yaojun

(State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract: Rain-wind induced vibration of cables is a type of
vibration with large amplitude and low frequency. The
phenomenon of rain-wind induced vibration of cables of two
different diameters is successfully re-produced under
simulated raining condition through wind tunnel test. The
effects of several main factors on the characteristics of rain-
wind vibration and spiraled wires countermeasure for
mitigation of the vibration are investigated. The results
indicate that the mechanism of vibrations with different
reduced velocities is different. Vibration with high reduced
velocity is more like a type of galloping, while vibration with
low reduced velocity is more related to vortex-induced

vibration.
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Fig.4 Distribution of wind velocities
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Tab.1 Wind velocity statistic data

PR BEEL RS RANR 2. RIREE SR
FRTI 52 S5 A2 B SR 4R SR A 204, 8 Hz, JER THLAN

ARG/ (m + s ?ﬂﬁti% i@ﬁ%ﬂ FrifEE — - :
U/tm+s™D of/(m+sD # 7% 3 PR, [RIES , BF 5T T BHJE FNIE e 2k 40 3 18 it %o JXL
10 6.72 0. 311 0. 097 = . = S N —
TR R, IR R RS TOL AN 4 s,
15 10. 46 0. 67 0.10
F2 NERTEEISH
Tab.2 Parameters of cable models
SM%/mm Mg/ (kg m™1) $H#/Hz FWA
139 3.55 1. 034 R IR (R 1. 5,2.0,2. 5 mm)
200 6.6 1. 067 SR IR (R 2. 0,2.5,3. 0 mm)
*x3 AXREBATERRETRZHEE
Tab.3 Test condition for cables without spiraled wires in artificial rainfall
SME/mm /() s/ () W%/ Hz BB H/ % K/ (m = s71) TH58/(mm« h™1)
139 20~40 25~35 1.033 0.1,0.3,0,37,0.5 2~10 0~80
200 10~40 25~35 1. 099 0.09 1~10 0~80
£4 THERZMNREMATERLETR
Tab.4 Test condition for cables with spiraled wires in artificial rainfall
SR /mm LR /mm T/ o/ () 3% /Hz FHIB L/ % R/ (m = s71) TSR/ (mm « h™1)
1.5
139 2.0 25 25 1. 033 0. 10 2~10 0~80
2.5
2.0
200 3.0 25 25 1. 099 0.09 1~10 0~80
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Fig.6 Influence of wind velocity on cable amplitude
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