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Abstract: Based on the idea of fully combining the three components of fluctuating wind-induced response
(background, resonant and their coupling term), a method for determining the characteristic of fluctuating wind-
induced response of large-span roofs is proposed, which is used to calculate the fluctuating wind-induced
response accurately and efficiently. The concept of strain energy is introduced, and the contributions of each
fluctuating wind-induced response component to the total response at all structural nodes are considered and the
strain energy prediction coefficients of each response component are defined. In order to avoid directly calculating
the specific value of each response component, the expression of each response component is simplified according
to the characteristics of the transfer function and wind load spectrum of each response component, so that the
strain energy prediction coefficients could be obtained by a few wind load parameters and structural dynamic

characteristic parameters. According to the value of strain energy prediction coefficients, the characteristic
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categories of fluctuating wind-induced response of large-span roofs are divided into I-VI; on this basis, the

combining principle for the total fluctuating wind-induced response is developed. Taking the Lotus court roof as

an example, the characteristic type of fluctuating wind-induced response is determined and the total fluctuating

wind-induced response is obtained. The results indicate that the proposed method can determine the characteristic

type of fluctuating wind-induced response conveniently, and the combined total response is in good agreement

with the accurate value.

Key words: large-span roofs; characteristic of fluctuating wind-induced response; strain energy; prediction

coefficient; three component response combination
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Table 1  Criterion of fluctuating wind-induced response
characteristic for large-span roofs
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Table 2 Fluctuating wind-induced extreme displacement
response of key nodes

WA 1 1 AR {8 /mm K /mm R ZEN %)
1 8.537 8.325 2.546
2 9.279 9.001 3.088
3 9.599 9.201 4325
4 9.215 8.925 3.249
5 9.284 8.896 4361
6 7.783 7.497 3.815
7 7.970 7.797 2219
8 7.439 7.096 4.833
9 7.826 7.503 4304
10 7.206 6.946 3.743
11 7.296 6.855 6.433
12 6.258 6.003 4248
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Fig. 7 Key nodes locations and numbers
of experimental model
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