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Abstract: In order to ensure wind resistance safety of a long-span roof structure, wind tunnel
tests on wind pressure distribution are conducted to analyze the shape coefficient when the inter-
nal pressure is changed with or without the wall. The result from the test is compared with the

values of the related items in the “load code for the design of building structures” (GB 50009
2012). Results show that: First, the shape coefficients of wave linear concave roof in addition to
the roof top are all negative, they are larger than the standard values of the similar kinds of roof-
ing, and the roof overhangs and the leeward roof area are the most obvious; second, wave linear
concave roof shape coefficient decays fast, but the slower attenuation of the leeward roof area and
the velocity decay is connected with the length of each curve segment, the curvature and its secant
slope; third, the side walls at the main entrance with the concave distribution have a larger nega-
tive pressure coefficient than that with the conventional rectangular distribution, fourth, the roof
pressure significantly decreases after open hole at the front wall, with side wall pressure decrea-
sing, and the influence of open wall on the negative coefficient is great, and that on the positive
coefficient is small; finally, tests results not only provide the reliable guidance for wind-resistant
design, but also offer several amendments to the shape coefficient.
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Fig. 1 Architectural renderings and test model
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Fig. 2 Wind angle and measuring-point arrangement (shadows point for double pressure points)
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Fig. 3 Enclosed structure with the dual slope roof
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Fig. 4 Enclosed structure with the vaulted roof
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Tab. 2 Regional shape coefficients of wall representative measuring-points
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