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Effects of Turbulence on Flutter and Buffetlng of Long-Span
Bridges
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Abstract

The effects of turbulence on buffeting
response and flutter wind speed of long-span
bridges are investigated through section
model tests and a numerical analysis. Two
deck sections, a closed box girder and a plate
girder, were tested in the smooth and
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turbulent flows ranged from 5-16%. The
vertical and torsional aerodynamic responses
were measured from the test. The interpreted
results from the test were then compared to
those obtained from a numerical anaysis,
based on the aerodynamic coefficients. The
results indicate that the increase of
turbulence intensities will not only increase
the buffeting response but also increase the
flutter wind speed. Furthermore, the
turbulence reduces the vortex-induced
response. The discrepancies between the
results interpreted from the test and
caculated from a numerical anaysis are
within areasonable range.

Keyword: long-span bridges, section model,
flutter, homogeneous turbulence, buffeting
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Table 1 Sectional properties of the prototype
and sectional models

prototype |model 1/model 2
width (m) 34.5 0.35 0.2
(20 for
model 2-3)
mass 25400 254 | 254
(kg/m)
polar mass| 3,600,000 | 0.036 | 0.036
(kg-m?/m)
Ver. Freq. |  0.167 513 | 514
(H2)
Tor. Freg. 0.368 12.15 | 12.21
(H2)

Table 2 Properties of turbulent flows
| flowfied [s|a|b|c|d]e]




turbulence |1| 5| 8 |10|12]| 16
intensity (%)

Table 3 Flutter wind speeds under turbulent

flows (m/s)

Flow S a b c d e
Model 1/19.7|20.2|20.5|20.9(21.0|21.2
Model 2(13.1|14.1|14.5|14.4(14.4|15.4

Table 4 Flutter wind speeds of the prototype

bridge under turbulent flows (m/s)

Flow| s a b C d e
field
Test |59.2|60.7|61.4|62.7 | 63.0 | 63.7
Num.| 59.8 | 61.5|62.7| - |654]|713
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Box girder (model 1-3)
Smooth flow
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