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INVESTIGATIONS ON THE AEROELASTIC RESPONSE OF
LONG-SPANNED SUSPENSION BRIDGES DUE
TO RANDOM GUST

By Naruhito SHIRAISHI, Masaru MATSUMOTO, Eiichi TANIGUCHI,
Yoshitaka KiSHIMOTO

Synopsis

On the aeroelastic response of long-spanned suspension bridges due to the random gust, a
few kinds of model tests are performed in turbulent shear flow generated in the wind tunnel. In
turbulent flow comparatively large oscillations are observed for low wind speed region below the
critical flutter velocity. The power spectrum of this response isin good agreement with the
theoretical predictions, obtained by the modified quasi-steady theory in which the dynamic effects of
structures are considered. Besides, as its applications to real structures, some numerical evaluations
are made for estimating the aerodynamic random response of Honshu-Shikoku connecting suspen-
sion Bridge (Akashi Strait Bridge) due to the random gust.
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Fig. 1 Statistical Analysis of the Response of Structures due to Random Gust
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Fig. 4 Aerodynamic Admittance of RT-1 model
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Table 2 Natural Frequency and Case 1 (Uniform Flow)

i Natural Frequency Damping Ratio {
symmetric 1st mode ; 9.0 cps 0.004109
deflection — _
asymmetric 1st mode 12.5 0. 03536
symmetric 1st mode 13.0 0. 02593
torsion —_
asymmetric 1st mode 17.7 0. 001496
Case 2 (Boundary Layer B)
’ Natural Frequency ’ Damping Ratio {
symmetric 1st mode 1 8.84 cps ' 0. 00661
deflection — - —
asymmetric 1st mode 12.88 [ 0.01523
symmetric 1st mode 12.71 0.03704
torsion -
asymmetric 1st mode 15.19 0.04366
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