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Table 1 Roughness parameters
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Fig. 1 Comparison of wind pressure height coefficient,

downburst and atmospheric boundary layer
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Wind-resistant design parameters and CFD analysis of spherical roof
subjected to thunderstorm downbursts

CHEN Yong', CUI Bi-qi*, PENG Zhi-wei', YU Shi-ce', LOU Wen-juan', SUN Bing-nan'**
(1. Institute of Structure Engineering, Zhejiang University, Hangzhou 310058, China;

2. Ningbo College of Technology, Zhejiang University , Ningbo 315100 , China)

Abstract: The wind characteristics of thunderstorm downburst are significantly different from atmospher-
ic boundary layer. In order to be consistent with the habit of wind-resistant design, the expression of hori-
zontal static wind load similar to boundary layer winds were proposed, and the corresponding calculation both
wind pressure height coefficient and shape coefficient were concluded. Furthermore the shape coefficients of
spherical roof subjected to thunderstorm downburst had been investigated via CFD simulation, by varying the
parameters of structure and downburst, besides, the CFD results were compared with the results of bounda-
ry layer wind tunnel. Finally, the values of wind pressure height coefficient and shape coefficient were pres-
ented when spherical roof was located beneath the downburst.

Key words: thunderstorm downburst; spherical roof; CFD; wind pressure height coefficient; shape coef-

ficient
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Abstract;: Through introducing a transformation for the density related velocity component

1 (F J o . . . .
w, = hih, “Pdz on the direction normal to wall, the continuous equation of three dimensional un-
[

7()]11;1/2 at

steady compressible flow in physical space Cu,, v, s w,= u, v, w+ w,) with no-slip wall condition can be trans-
formed to an equation for the steady flow in the transformed velocity space (u, v, w) with no-slip wall. Then,
using the same analysing method and corresponding result of the steady flow separation, the criteria for the
compressible unsteady flow can be obtained after considering the contribution of w,. It is found that there is
a case that flow separates on wall and reattaches off wall in both two dimensional and three dimensional flow.
The analysing results have been proved by numerical simulation.

Key words: compressible unsteady flow; wall separation; separation surface; criteria of flow separation.



