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A study on improving aerodynamic instability of closed and open decks for
PC cable-stayed bridge by means of separation flow mutual interference method

AFREBE* AS@B FETH MBS HEERY
By Yoshinobu KUBO, Kenji HONDA, Chiaki NOGAMI, Kusuo KATO, Kenji TASAKI

A PC cable-stayed bridge has been extending its span length year by year. Therefore,
it comes to be more important to develop an improvemenc method for aerodynamic instability
of PC girders. The present paper discusses new idea for improving aerodynamic instability
of closed and open decks of PC cable-stayed bridges. The idea is following. More than two
separation points are set on a fairing of the bridge decks. The separation from a leeward
separation point is controlled by a separated flow from a windward separation point. By
using this method, non-streamlined shape deck can be chosen as the PC cable-stayed bridge
girder and this method makes it possible to reduce the dead load of girder. This is the
idea of "Separation flow mutual interference method”. This idea was established during
the study on improving the aerodynamic instability of closed PC decks. And the authors
also got a good result for improving aerodynamic instability of open PC decks. In future,
this idea will be also applied on steel girder.
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Fig.1 Fundamental section and fairings for experiments.
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Fig.2 Aerodynamic damping to nondim. doubte amplitude of heaving vibration in vortex-excited
vibration region at specified angle of attack (a= 0 deg.)
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Fig.3 Aerodynamic damping to nondim. double amplitude of heaving vibration in vortex-excited
vibration region at specified angle of attack (a=+3 deg.)
-O-tF108 Ot
—O~F104 —~2F208 A ::222
AR N —-1F308 <z ;ch
o —<-1F304 o s Ctra00
2 ~{r404 )
3 . ~@-iF50C
£ —@—irs504 8 . SH—g—E—w . - e
Q > Ro—g— 8¢ /B"G‘“H:!ﬁ\ﬂ
2 o o1 V X G S o1 e, \
'§ o b B “—“\A\A
=)
d o
o 0.05 01 o 0.05 .1 o 0.05 3]
Non Dim.Amplitude. (2A/D} Non Dim.Amplitude. (2A/D}

Non Dim Amplitude. {2A/0)

a) ) )
Fig.4 Aerodynamic damping to nondim. double amplitude of heaving vibration in high wind
velocity region at specified angle of attack (a=+3 deg.)
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Fig.5 Aerodynamic damping to double amplitude of torsional vibration in high wind
velocity region at specified angle of attack («=+3 deg.)
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Fig.6 Aerodynamic damping to reduced wind velocity at specified double amplitude of heaving
vibration(2A/D=0.063) at specified angle of attack (o= 0 deg.)
D and B are depth and width of model.
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Fig.7.Aerodynamic damping to reduced wind velocity at specified double amplitude of torsional
vibration (2¢=1.44 deg.) B is width of model. (a=+3 deg.)
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<BEXM>

1) Kubo,Y.,Yoshimura,T.and Watanabe,A.:Aerodynamic Characteristics of Yobuko Bridge,Proc.of Int.
Conf. on Cable-stayed bridge,Bangkok,Thailand, pp.593-605, 1887
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