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ABSTRACT

Structural vibration induced by excitation forces under turbulent boundary layer is investigated in

terms of the numerical analysis in this paper. Since the responses of structures excited by the wall

pressure fluctuation(WPF) are described by the power spectral density functions, they are calculated

and reviewed theoretically for finite and infinite length beams. For the use of numerical approaches,

the WPF needs to be discretized but conventional finite element method is not much effective for

that purpose because the WPF lose the spatial correlation characteristics. As an alternative numerical

technique for WPF modelling, a wavenumber domain finite element approach, called waveguide finite

element method, is examined here for infinite length beams. From the comparison between the nu-

merical and theoretical results, it was confirmed that the WFE method can effectively and easily

cope with the excitation from WPF and hence the suitable approach.
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Table 1 Properties of the beam

s 8 4
Moment of inertia 3x10" m
. 3
Density 2650 kg/m
. -8
Cross-sectional area 6.16x10" m
9
Young’s modulus 71x10" Pa
Damping loss factor 0.02
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Fig. 3 Comparison of power spectral densities calculated
by Eq.(7) in the present paper and Ref. (7)
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Fig. 4 Comparison of the auto-power spectral den-
sities for three different values of the correla-
tion parameter «
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