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A Study on the Equivalent Static Wind Load Estimation of Large Span Roofs
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Abstract

The GF(Gust Factor) method is usually used as a method to evaluate equivalent static wind loads for general structures. The
GF method is performed on the assumption that the shape of the equivalent static wind load profile is typically similar to that
of mean wind loads. The shape of fluctuating wind loads could be quite different with that of the mean wind loads in case
of large-span structures. So, the effect of higher modes as well as first mode must be considered to evaluate the wind loads.

In this study, the ACS (Advanced Conditional Sampling) method is suggested to evaluate of equivalent static wind loads
after investigating about GF and LRC method. The ACS method can derive effective static wind loads by combining wind
pressures and inertia forces of a structure chosen at a maximum load effect. The maximum load effect is assessed with the
time history analysis using pressure data measured in wind tunnel tests. Equivalent static wind loads evaluated using ACS,
GF, and LRC methods are compared to verify the effectiveness of ACS method.
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Pressure

Time  Realistic Response Analysis

Pressure Time history pressure data
were applied

Time as fluctuating wind loads

Time

Basic tool for ACS Method

® Max. load effect including resonant effect can be derived

® Realistic responses can be derived through direct
application of Non-Gaussian pressure data
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