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Distribution of Wind Force Coefficients on the Single-span Arched House
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Summary

The wind pressure distributions were analyzed to provide fundamental criteria for the struc-
tural design on the single-span arched house according to the wind directions through the wind
tunnel experiment. In order to investigate the wind force distributions, the variation of the wind
force coefficients, the mean wind force coefficients, the drag force coefficients and the lift force
coefficients were estimated by using the experimental data.

The results obtained are as follows:

1. When the wind direction was normal to the wall, the maximum positive wind pressure along
the height of the wall occurred approximately at two-thirds of the wall height because of
the effects of boundary layer flow.

2. When the wind direction was 30°to the wall, the maximum positive wind force occurred
at the windward edge of the wall. When the wind direction was parallel to the wall, the
maximum negative wind force occurred at the windward edge of the wall.

3. The maximum negative wind force along the width of the roof appeared around the width
ratio, 0.4, and that along the length of the roof appeared around the length ratio, 0.5.

4. According to the results of the mean wind force coefficients analysis, the maximum negative
wind force occurred on the roof at the wind direction of 30°.

5. The wind forces at the wind direction of 30°instead of Q°are recommended in the structural
design of supports for a house.

6. To prevent partial damage of a house structure by wind forces, the local wind forces should
be considered to the structural design of a house.
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