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Motivation

While the current trend towards lightweight con-
structions may be of both economical and envi-
ronmental benefit, the tradeoff between reduc-
tion of structural weight and reduction of the
level of sound and vibration is an important is-
sue that must be dealt with by optimizing the
designs.

Model configurations

A single-stud double-plate panel is investigated in different configurations:
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Line (node) based
tie coupling

Complete surface
tie coupling

Discrete 1 cm

surface tie coup-
lings
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Narrow surface tie
coupling
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Abstract

The present work utilizes a finite element model
of a single-stud double-plate panel structure to
investigate how different couplings between the
plates and the frame structure affect the direct
sound transmission. Four different coupling
configurations are considered:

The panels are assumed to have clamped boundaries.

1. All structural contact points are com-

Results and discussion
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The finite element model is using solid contin- 40 |- T oIS 6 86— T5% -
uum elements for the entire structure. The com- . 5108 1007 1321 1263 1192 1061
putations are carried out in frequency domain £ 30F 51065 1653 1868 1519 1769 1507 -
in the range below 500 Hz and the load acts as a 2 T 201 1774 2070 1992 1919 1652 -
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Materials (timber):
Young’s modulus £ = 14 GPa, Poisson Ratio

The top figure above shows the sound transmis-
sion through the panel, expressed as RMS surface
acceleration of the receiving plate. The results
indicate that the choice of connection has signif-
icant effect on the outcome of the model. From

this, two conclusions can be drawn:

e In the design of lightweight elements, the
coupling between the plates and the frame
structure may be an important parameter
that can be tweaked to optimize the acoustic
performance.

Furthermore, is is seen that a looser coupling
does not necessarily transmit less sound, which is

e To accurately predict the low frequency thought to be caused by the fact that looser cou-

sound transmission, the actual behavior of plings allow the plates to bend easier compared
commonly used building elements should with stiff frame—plate couplings. Furthermore,
be investigated and compared with ditffer- the loose couplings have a higher mode count in

ent modeling approaches;

the investigated frequency range.
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