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Abstract: The parameter sensitivity analysis of the wind-induced response of a long-span roof is performed in
order to quantify the strength and relevance of the inputs in determining the variation in a wind-induced response.
The propagation law of uncertainty between a wind load and a wind-induced response is discussed. First, repeated
wind tunnel tests are carried out to obtain a large amount of fluctuating wind pressure time histories, which could
be the input variable of sensitivity analysis. Then probability-statistic models of structural parameters are
constructed reasonably. The parameter sensitivities to wind-induced responses are systematically analyzed by
combining the Sobol’ method and Latin hypercube sampling technique. It is found that the extreme wind-induced
response approximately obeys a generalized extreme-value distribution. The uncertainty of wind-induced
responses is mainly controlled by wind load uncertainty. The parameter sensitivity to a wind-induced response is
related to the ratio of the resonant response to the total response. The sensitivity value is larger with the increase
of the ratio.
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Fig.1 The spherical shell model for wind tunnel tests
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Fig.2 The cylindrical shell model for wind tunnel tests
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Fig.4 Finite element model of the cylindrical shell
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Table 1 Probability statistical models of structure parameters
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Fig.5 Coefficients of variation of wind-induced response
resulted by individual variation of different parameters
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Table 2 Results of global sensitivity analysis for maximum
nodal displacement of the spherical shell

ZH —b RiUE BRBE Uk (%)
ARGE= 0.935 1.100 83
FEAEBEALER 0.049 0.081 6
SR 0.132 0.141 11
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Table 3 Results of global sensitivity analysis for maximum
member stress of the spherical shell

ZH —hr REUE MRPE TUHRRI(%)
JAfi7 0.939 0.953 71
FAFBERLTAR 0.212 0.215 16
J2 10 R 0.088 0.175 13
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Table 4 Results of global sensitivity analysis for maximum
nodal displacement of the cylindrical shell
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JARif 0.882 0.986 90
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SR T 0.071 0.081 7
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Table 5 Results of global sensitivity analysis for maximum
member stress of the cylindrical shell
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Fig.8 Total sensitivities of different stochastic factors for
extreme wind-induced response of the spherical shell
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