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FREQUCENCY DOMAIN ANALYSIS OF WIND-INDUCED INTERNAL
PRESSURE FLUCTUATION IN STRUCTURES WITH OPENINGS
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2. Department of Architecture Engineering, Ningbo College of Technology, Zhejiang University, Ningbo, Zhejiang 315100, China)

Abstract: A method for estimating wind-induced fluctuating internal pressure in the frequency domain is
proposed and wind tunnel tests were carried out to verify the method. Based on Bernoulli equation, nonlinear
differential equation for dynamic internal pressure is derived and random vibration theory combined with iteration
algorithm is used to obtain the solution. Numerical examples are provided to investigate frequency response
characteristic of internal pressure and the influences of opening ratio, opening humber and opening position on
fluctuating internal pressure. A series of low-rise building models with various openings were designed and wind
tunnel tests were conducted. Experimental results agree well with theoretical ones. It is shown that the internal
pressure fluctuation is determined by the frequency response characteristic of the cavity-orifice dynamic system
and orifice pressure spectrum for single opening structures. For structures with multiple openings, wind pressure
correlations at orifices also affect fluctuating internal pressure considerably.
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Fig.1 Gain curves for internal pressure over external one
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Table 1 Working conditions of wind tunnel tests
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Table 2 Experimental and theoretical results of RMS internal

pressure coefficients for the structure with single opening

T oG AL AR BERAES
1 0.05386 0.3048 0.2916
2 0.01347 0.3077 0.2817
3 0.00901 0.2764 0.3029
4 0.00576 0.2778 0.2873
5 0.00225 0.2350 0.2324
6 0.00081 0.1524 0.1578
7 0.00036 0.0902 0.1086
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Table 3 Experimental and theoretical results of RMS internal

pressure coefficients for the structure with multiple openings
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0.2449 0.2462 0.3034 0.2009
0.2206 0.2291 0.2695 0.1807
10 0.1137 0.1390 0.1492 0.1035
11 0.2594 0.2422 0.3009 0.1623
12 0.2388 0.2355 0.2801 0.1527
13 0.1453 0.1625 0.1769 0.0988
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