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EFFECTS OF CABLE OSCILLATION ON AERODYNAMIC STABILITY
OF SUSPENSION BRIDGES

LOFE % BAEA—BX X
By Hiroki YAMAGUCHI and Kazuhiko MATSUMOTO

The effects of cable oscillation, which is coupled with
normal modes of stiffening structure in extremely long
spanned suspension  bridge, are investigated on its
aerodynamic stability. The numerical analyses of complex
eigen value problem were made with the parameter of wind
velocity, in order to calculate the aerodynamic damping due
to coupled oscillation of cables and to evaluate the
equivalent mass for sectional model testings. It is found
that the cable oscillation in the 1st symmetric torsional
mode plays an important role in the wind design of long
spanned suspension bridges through the aerodynamic damping

_and the equivalent polar moment of inertia.
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Fig.2 Profile of the Akashi Kaikyo Bridge.
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Table 1 Specifications of the Akashi Kaikyo

Bridge with Truss Stiffening Girder?’. wmg €
E
cable length (m) 950+2,000+950 l iLJj
span length (m) 926+1,980+926
z:gl;agi:‘tance (m) ;g?és Hanger subelement Cable subelement
deck height (m) 14.0
cable diameter (m) 0.848 w
<2
suspended str. 27.51 ? wel F=£c2
dead load cables 15.96 ! < Tves
(t/m/Br) total 43.47 et
1
deck vertical bending 5.66 z : N W
stiffness horizontal bending 36.4 - %’
(x10°tm?/Br)| torsion 2.06 [ - =G
polar moment of inertia (tms?/m) 592 Y (sufrening—structure 8w ¢s
suspended str. subelement Vs
projected area {(m?/m) 5.208 (node~i) (node=1)
distance between the center of 2.26
gravity and the shear center (m) . Fig.3 Suspension-Bridge Element.
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F GIEES) . 3LURUNMESNT 2% MEEIEe— x>V ¢ (MEWROBEN T — A > b TEX
FALURE) 2R UTVE, IEHE—F 2R3 &, HiOoKEbAHES. BIUBRELHARIZDOVT
By =T ABENERKESRE RIEBEAFCERU T EOHTHZOWH U Hioh UhiRico
VTR, SEmATRCAZ CERUTLAZEBhh %, ZOHOR UNEEICERT 37— T LR
OREXWRE & 0ELT 50, FOEFEhULIH LREHERHZ OV TFig.5 WRUR. Fig.5 &

& ela ©Co Table 2 Coupled-Vibration Modes of the Suspension
S PN oft Bridge (U=65m/s).
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g3 0| 5] [T S]] 18))s

—t +——t 0.0372Hz | 0.0635H2 ] 0.0773Hz | 0.0800Hz | 0.083%Hz | 0.0939Hz | 0.11l6Hz
“16 -1 =12 =10 -8 ~6 2d 2 4« 6 8 1012 u &
ANGLE OF ATTACK a{(®) 0.0368 0.0122 0.0077- 0.0097 0.0059 0.0075 0.0066

-1.0~.2¢-.0 1 @ o @ §

-4.0-.41-.08

bt

~

1101350z | 0.157Hz | 0.161Hz | 0.162Hz | 0.176Hz | 0.191Hz | 0.225Hz

2{ 0.0047 | 0.0276 | 0.0122 | 0.0200 | 0.0178 | 0.0042 | 0.0042

Fig.4 Steady Wind Force 3 1.652 4.054 1.207
Coefficients(Truss 1. Natural Frequency

Stiffening Girder)z). 2. Modal Damping({Log Decrement) )
3. Nondimensional Equivalent Polar Moment of Inertia
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Fig.8 Aerodynamic Damping Due to Cable
in Torsional Modes.
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Fig.14 FEquivalent Polar Moment of Inertia

vs. Wind Velocity.
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