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Research on equivalent static wind loadings of large-span roof structures
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Abstract: Concerning equivalent static wind loading (ESWL) theory, people have done a lot of
works on high-rise buildings and large-span bridge structures. But compared to these two type
structures, the biggest difference lying in the studies of ESWL theory on large-span roof
structures is the frequencies of vibration modes which are normally very close, ie, they occur
within a narrow frequency range. Consequently, it is impossible to estimate the wind-induced
response of a long-span structure’s roof in terms of lower frequency vibration modes alone, as is
normally adequate for the analysis of high-rise buildings. The problems that bring from this are:
for different component of structure and different response, its equivalent principle does not be
sole; structural vibration modes and load distribution patterns have some internal links; how to
consider the combination of multi-vibration-mode. Authors discussed some solutions to these
three problems firstly, then, put forward a preliminarily theoretical framework for deciding the
ESWL on large-span roof structures, finally, gave some detail formulas for calculating
background components and resonant components of ESWL, It is proved that the method of this
paper provides a good characterization of the ESWL distribution with the actual extreme wind
loading on large-span structures.
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Fig.1 ESWL analysis of high-rise buildings
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Fig.2 ESWL analysis of large-span roof structures
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Fig.5 Calculation result of equivalent resonant components
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Fig. 6 Calculation result 1 of ESWL
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Fig. 8 Calculation result of equivalent static wind response
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