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Abstract

The determination of sound pressure radiated from periodic plate structures is fundamental in

the estimation of noise level in aircraft fuselages or ship hull structures. As a robust approach to

this problem, here a very general and comprehensive analytical model is developed for predicting

the sound radiated by a vibrating plate stiffened by periodically spaced orthogonal unsymmetrical

beams subjected to a sinusoidally time varying point load. The plate is assumed to be infinite in

extent, and the beams are considered to exert both line force and moment reactions on it. Using

this theoretical model, the sound pressure levels on axis in a semi-infinited fluid (water) bounded

by the plate were calculated using three numerical tools such as the Gauss-Jordan method, the LU

decomposition method and the IMSL numberial package. Especially, the variation in the sound

pressure levels and their modes were investigated according to the change in frequency, bay

spacing and bay distance.
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Fig. 1 Schematic diagram of a rectangular plate
with Cartesian coordinate system.
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by rectangular grid networks.
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Fig. 9 SPL vs. Frequency with variation in the dis-
tance (bay spacing 0.2 m, x-axis).

Fig. 10 SPL vs. Frequency with variation in the dis-
tance (bay spacing 0.2 m, diagonal line).

Fig. 12 SPL vs. Frequency with variation in the dis-
tance (bay spacing 0.3 m, diagonal line).

Fig. 13 SPL vs. Frequency with variation in the dis-
tance (bay spacing 0.4 m, x-axis).

Fig. 11 SPL vs. Frequency with variation in the dis-
tance (bay spacing 0.3 m, x-axis).
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