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Table 1 Structural characteristics of full-scale

inclined cable model

c)

Cable model type C

cable length (m) 30
cable diameter (m) 0.11
mass per length (kg/m) 6.06
out-plane in-plane
frequency (Hz)| log. damping & Sc frequency (Hz)| log. damping & Sc
1st mode 1.07 - - 1.37 0.00790 6.53
2nd mode 2.25 244 0.00450 3.72
3rd mode 3.81 4.00 - -
4th mode 5.57 5.96 - -
(2000709725)
a) Cable model type A
cable length (m) 30
cable diameter (m) 0.16
mass per length (kg/m) 11.46
out-plane in-plane
frequency (Hz)| log. damping & Sc frequency (Hz)| log. damping & Sc
1st mode 0.78 - - 0.78 - -
2nd mode 1.56 1.56 0.00510 3.81
3rd mode 234 234 - -
4th mode 3.12 3.12 - -
(2001/08/10)
out-plane in-plane
frequency (Hz)| log. damping & Sc frequency (Hz)| log. damping & Sc
1st mode 0.78 0.01750 13.06 0.93 0.03750 27.98
2nd mode 161 0.01420 10.30 161 0.00846 6.31
3rd mode 244 0.00807 6.02 2.44 0.00607 4.53
4th mode 3.22 - - 3.22 0.00912 6.80
(2001711717)
b) Cable model type B
cable length (m) 30
cable diameter (m) 0.15
mass per length (kg/m) 6.50
out-plane in-plane
frequency (Hz)| log. damping & Sc frequency (Hz)| log. damping & Sc
1st mode 0.98 0.03934 18.57 1.46 0.02782 13.13
2nd mode 234 0.01702 8.03 2.64 0.00937 4.42
3rd mode 4.59 0.00351 1.66 4.88 - -
4th mode 7.42 - - 7.81 - -
(2002711701)
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Fig.1 Velocity - amplitude diagrams for Type A model, where o: with rainfall, x: without rainfall,
KV: Karman vortex-induced vibration, RV: rain-wind induced vibration
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Investigations on Wind-induced Vibrations of Stay-cables
Based on Field Observations and Wind Tunnel Tests

Masaru MATSUMOTO*, Hiromichi SHIRATO*, Tomomi YAGI*, Taiichi HAYASHI,
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Synopsis

Authors have been conducted the field observation of large-scale inclined cable model at the Shionomisaki Wind
Effect Laboratory of Disaster Prevention Research Institute since 2000. Using a few types of the cable models, their
responses have been measured and analyzed especially under seasonal wind of winter and typhoon wind of summer.
Then, the rain-wind induced vibration and the galloping like vibration was observed. The mechanism of the second
vibration was not completely proved as galloping. However, this result might show the possibility of divergent type
vibration at the stay cables. Also, the steady wind force coefficients for inclined cables were investigated using
wind tunnel tests.

Keywords: stay-cables, high speed vortex-induced vibration, rain-wind induced vibration, galloping, field
observation,



