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A Study on Sound Pressure Level from Isotropic Plates Stiffened
by Opened Beams of —-Type

Taek-Hyun Kim, Sang-Gee Park

Abstract
The determination of sound pressure radiated
from periodic plate structures is fundamental in the
estimation of noise levels in aircraft fuselages and
ship hull structures. As a robust approach to this
problem, here a very general and comprehensive
analytical model for predicting the sound radiated by
a vibrating plate stiffened by periodically spaced
orthogonal symmetric beams subjected to a
sinusoidally time varying point load is developed.
The plate is assumed to be infinite in extent, and
the beams are considered to exert both line force
and moment reactions on it. Structural damping is
included in both plate and beam materials. From
this theoretical model, the sound pressure levels on
axis in a semi-infinite fluid (water) bounded by the
plate with the wvariation in the loactions of an
external time harmonic point force on the plate can
be calculated efficiently using three numerical tools
method, the LU

IMSL numerical

such as the Gauss-Jordan

decomposition method and the

package.
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Fig.1 Coordinate system for the rectangular plate
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Fig.2 Cross sections of the symmetric beam
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Fig.3 Cross sections of the unsymmetric beam
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Fig.4 The structure of the isotropic plate stiffened
by the rectangular grid network
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