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Synopsis

This study aims the clarification of aerodynamic characteristics of an inclined cable in
relation with “rain-wind induced vibration”. Inclined cables were cleared to be essentially
unstable in wind tunnel test. Axial flow observed in the near wake plays an extremely
important role for this aerodynamic instability. In almost cases of prototype cable-stayed
bridges, the instability seems to be sensitively stabilized by the turbulence of the natural wind,
high Scruton number and so on. When it rains, the hidden instability sometimes appears
again by forming water rivulet on cable surface.
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Fig. 1. Attitude of cable.
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Fig. 2. Aerostatic forces of yawed cable (a=0").
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Fig. 3. Static pressure distribution around cable.
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Fig. 5(b). Effect of yawing angle 8 (a=0").
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Fig. 6. Effect of natural frequency (a= Fig. 7. Effect of Scruton number Sc
0, g=45). (a=0", g=45).
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o No Artificial Rivulet
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Fig. 10. Effect of artificial rivulet (& =—30°, §=45").
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Fig. 11. Effect of splitter plate (Elliptical cylin-
der, a =0, g=0°).
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Photo. 1. Flow visualization by Photo. 2. Flow visualization ' by

smoke wire method (@ =07, g=457). small flags (@ = 0", f=245").
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4 ° . 50 {Nozzle/Scoop System)
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b 18 -i 1. x. T * T T T T ?
0 5 10 V(m/s) O with Artificial Axial Flow
R.M.S. (%
(#) @ without Artificial Axial Flow
100 d 00
2 - -
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504 o e ©°
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©
1 8 ¢ o S icE g %8 ¢ o ) 2 3 4 S viass)
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1 Fig. 13. Effect of artificial axial flow
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Fig. 12. Velocity characteristics of
axial flow (@ =0, F=0"~45").
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L, SOOI TR AT A 10 2 5828 S 8 TIRBISE 2 L e, 77— 7 MBI 2 >
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4, BHEXER
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g1 st 0 ;- S o
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Fig. 14. Effect of axial protuberances Fig. 15. Effect of semicircle fins (@ =0°, §=45").
(a=0, B=45").
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Fig. 16. Effect of surface roughness 4) HHIEER X VAR — VA I BB A B O
(@a=0°, p=45"). WNVEET 3 2 L PR SN, BHAKOFREE
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