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A study on the aerodynamic stability of 2-box girder with various attachments
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Flutter stabilization is one of the most important engineering problems in wind-resistant

design of long-span bridges, particularly constructed in a large strait crossing project.

Previous investigations have shown 2-box girder sections get superior stability performances

against flutter through various attachments. However the mechanism of flutter stabilization

has not been cleared thoroughly. In this study, the aerodynamic characteristics and the flutter

stability performance of 2-box girder sections with attachments are examined by wind tunnel

tests and complex eigen value analyses. Tested attachment sets are combinations of three

typical devices of the center barrier, the parapets and the rails for a maintenance carrier. The

mechanism of stabilization in each attachment set is explained from the change of important

components in unsteady aerodynamic derivatives.
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Critical wind velocity, a=0°
Section Ucr U/(fB)cr
[m/s] ratio K
Theodorsen 35.1 1.00 10.1
A 45.5 1.30 13.8

BC1 1120.0 13.42 1205
BC1D2 35.0 1.00 7.8
BC1D3 70.0 2.00 17.5
BC1D4 60.1 1.71 19.4

Critical wind velocity, a=—5"

BC1 65.0 1.85 21.7
BC1D2 20.0 0.57 4.4
BC1D3 1120.0 13.42 131.6
BC1D4 70.1 2.00 20.5
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