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Abstract

Truss beams are widely used in long-span bridges because of their unique cross-section features.
However, due to the large number of truss members, the wind blocking effect is obvious, and a
large buffeting response is likely to occur. In this paper, the main bridge of Yuanhong Waterway in
Pingtan Strait was taken as the researching object, and the wind tunnel test method was used to
study the buffeting problem in the construction stage. The results showed that in the maximum
single cantilever construction stage, the wind direction angle has a significant effect on the buffet-
ing response of the structure, especially for the torsional displacement. Due to the different struc-
tural characteristics, the maximum buffeting displacement of the largest single cantilever state
occurs in the transverse bridge direction, and the maximum buffeting displacement of the maxi-
mum double cantilever state occurs in the vertical bridge direction. At the design reference wind
speed, the maximum buffeting displacement of the maximum single cantilever state and the
maximum double cantilever state occurs at 0° and 15° wind direction angles, respectively.
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Figure 1. Bridge structure layout (unit: m)
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Figure 2. ANSYS model (left: maximum single cantilever state; right: maximum double cantilever state)
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Table 2. Dynamic characteristics of maximum double cantilever state
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Figure 3. Typical mode diagram in construction (left: maximum single cantilever state; right: maximum double cantilever state)
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Figure 4. Wind speed profile
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Figure 5. Turbulence profile
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Figure 6. End displacement in maximum single cantilever state
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Figure 7. End displacement in maximum double cantilever state
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Table 4. Buffetting response at design reference wind speed
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