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Photo. 1 Full-scale inclined cable model

Table 1 Structural characteristic of cable model

cable length 30(m)
cable diameter 0.16(m)
mass per length 11.46(kg/m)

in-plane | out-plane

1st mode | 0.78(Hz) | 0.78(Hz)
2nd mode | 1.56(Hz) | 1.56(1z)
natural frequency g T 3a(i) | 2.34(1)
4th mode | 3.12(11z) | 3.12(Hz)
log.damping decrement | 2nd mode | 0.0051
Scruton number 2nd mode | 3.81

joint part

Fig. 1 Cable model
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Fig. 2 Time history of observed acceleration data
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Fig. 3 P.S.D. of out-plane acceleration

— 1
ol
Edﬂ
@ 02
5 o9
8§34
%ﬁﬁ
a -

200 400 600 800 1000 1200
Time [sec.]

Fig. 4 Time history of first mode displacement at

o

the center of cable

4th mode
V/fDz22.8

Wavelet [N/sec.]

0
3 02 01
Period [sec.]

Fig. 5 Wavelet analysis of the in-plane acceleration
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Fig. 6 Wavelet analysis of the out-plane acceleration in
this observation (600sec~700sec)
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Lower Rivulet
Fig. 7 Position of water rivulet
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Field Observation of Wind-induced Cable Vibration Using Full-scale Cable Model and
Its Vibration Mechanisms

Masaru MATSUMOTO, Hiromichi SHIRATO*, Tomomi YAGI*, Taiichi HAYASHI,
Seiichiro SAKAI*, Jun OHYA*, Takao OKADA*

*Department of Global Environment Engineering, Graduate School of Engineering, Kyoto University

Synopsis
This study aims to clarify generation mechanisms of inclined cable aerodynamics, such as
vortex-induced vibration at high reduced wind velocity, rain-wind induced vibration, galloping and so on
by field observations using full scale cable model. A large amplitude vibration was observed under
strong wind and heavy rain condition, and then, its type of vibration is discussed. Also, wind tunnel tests
were conducted and the mechanisms of inclined cable aecrodynamics are considered.

Keywords: cables of cable-stayed bridges, field observation, vortex-induced vibration at high reduced
wind velocity, rain-wind induced vibration, galloping, Karman vortex
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