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Abstract

After the collapse of the Tacoma bay bridge at Tacoma Washington,
aerodynamics became crucial to the sound design of bridges.

the accurate prediction of
CFD(Computational Fluid Dynamics)

becomes important tool for the prediction on wind effects on the bridge due to the recent development
of CFD. The usage of CFD is further prompted by the advantages in using CFD, such as low-cost and
fast feed-back of design. In this paper, an unsteady compressible Reynolds averaged Navier-Stokes code
is used for the computation of the flow over bridges. Coakley's ¢— w two-equation turbulence model is
used for the turbulent eddy viscosity. For accurate and stable computations, the local preconditioning
method is adapted to the code. Aerodynamic characteristics of a couple bridges are presented to show

the validity and the accuracy of the method.
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Present Method 1.327+ 0.024 =+0.515

Ref. 3 1.334+0.03 | =£0.530

Table 1. The aerodynamic characteristic
around Circular Cylinder
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Fig 2. The time histories of aerodynamic coefficients

Fig 3. The grid system around the bridge
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Fig 4. The comparisons for an aerodynamic coefficients

¢, (Q)
-0.5665
-0.5893
-0.6046

c, (C)

0.0298
0.0274
0.0323

qt2d with BC1
qt2d with BC2

Fluent

Table 2. The average aerodynamic coefficient

Fig 5. The velocity field over the

bridge
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Fig 6. The grid system over the bridge
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