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A STUDY ON AERODYNAMIC RESPONSE CHARACTERISTICS
OF LONG SPAN SUSPENSION BRIDGES SUBJECTED
TO RANDOM GUST

By Naruhito Suiraisui, Masaru MATsuMoTO,

Tetsuji Ocawa and Takashi Karon

Synopsis

In order to evaluate aerodynamic responses of various types of cross sections applied for long-
span suspension bridges, an approximate form of aerodynamic system functions is presented in
this paper.

The aerodynamic system function is defined here as a generalized form of frequency dependent
transformation function between fluctuating gust and resulting aerodynamic forces of lift and
pitching moment. An advantage is particularly illustrated to employ the time history analysis
for wind-induced buffeting responses subjected to strong natural gusts, which is considered to
feature non-stationary characteristics. Experimental results are also illustrated and compared with
numerically evaluated responses of typical cross sections of long-span suspension bridges.
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Fig. 2. Typical shapes classified aerodynamic transfer functions.
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Fig. 3. Regions of A, D indicating the characteristics of aerodynamic
transfer function
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Fig. 4. Cross sections of models used in this study.
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Table 1. Dimensions and in inclinations of acrostatic force coefficients of models

Symol . unit | A B H T  LTA | LTB
1 englh | 1 m 0.40 0.50 0.50 042 | 8.00 ‘ 8.03
HA“ chord length b m 0.10 0.10 = 0.09 0.055 : 3.42 ' 3.00
Inclination of lift force - on - % 4.73
cocfficient dCr|da — 4.33 5.29 10.50 4.08 : 4.20 4.96
Inclination of pitching dCyjda o 0.611 —0.269 0.950 | B .

~moment coefficient
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Fig. 5. Aerodynamic admittance functions.
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Table 2. Vibrational characteristics of Model LTA and LTB

LTA LTB

9
Total Weight " <& 3,304 3,238
W(N) 32,401 31,754
Natural Frequency fy(sec™?) 0.230 0.304
(vertical def.) £(Hz) 0.230 0.304
Logarithmic Damping P 0-?7 0.104

y

Decrement 013 %7

\ A - /

-1.0 — \\ AL W(z) =1-0.56 T 0,567 ///HL W(T)=1-0.58"%% 0.5¢70%7
o \BL w(7)=1- 28" "+e"*57 e TL WEZy=1-168"7 +06e7°4%
- \ /,// LTL wz)=1- 5€™7 + 4g™44%
- \\\ g BM w(z)= 1-457°5% +3,5715 %
L - HM w(Z)= 1- 107057+ 9e” 7
-20

Fig. 6. Aerodynamic indicial [ Pitching moment functions.
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