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Abstract

Taking the nearly streamlined box girder section commonly used in long-span bridges as the re-
search object, the flow field characteristics of the section are analyzed through the numerical si-
mulation method of computational fluid dynamics (CFD). And use the Fluent software to numeri-
cally simulate the flow around the cross-section of the nearly streamlined main girder, and obtain
the static mean aerodynamic force coefficient under the wind axis coordinate within the range
of —-6°~+6° wind attack angle, and the post-processing software processes to obtain +5° Schematic
diagram of flow field distribution of bridge section under wind attack angle (including pressure
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distribution diagram, velocity distribution diagram and streamline diagram). The analysis results
show that the wind attack angle is the main factor affecting the mean aerodynamic force coeffi-
cient of the beam section, and as the wind attack angle increases, the drag coefficient first decreases
and then increases, the lift coefficient gradually increases, and the torque coefficient gradually
decreases.
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Figure 1. Static mean aerodynamic force coefficient in wind axis coordinates
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Figure 2. Dimensions of the main beam section after scaled down (unit: mm)
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Figure 3. Schematic diagram of computational domain
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Figure 4. Schematic diagram of the overall grid of the flow field around a streamlined beam section
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Figure 5. Schematic diagram of the local grid of the flow field around a streamlined beam section
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Figure 6. Schematic diagram of the mean aerodynamic force coefficient of a streamlined section changing with the angle of
attack of the wind
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Figure 7. Schematic diagram of flow field distribution of nearly streamlined section at +5° wind attack angle. (a) Pressure
distribution map; (b) Flow rate graph; (c) Streamline diagram
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Figure 8. Schematic diagram of flow field distribution of nearly streamlined section at —5° wind attack angle. (a) Pressure
distribution map; (b) Flow rate graph; (c) Streamline diagram
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