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(Material Parameters)
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n X
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RC 3.2¢10 0.17 2400 0.02 -
A—F | 4.5¢9 0.3 980 0.04 -
Bk 2.1ell 0.3 7800 0.005 -
285 1.4e5 - 1.2 0.0025 | -0.0025
GW 1.1e5 - 1.4 0.1 -1.0
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Vibro-Acoustic Analysis for Suspended Ceilings

Kenichi Takebayashi, Aya Tanaka,
Kei Andow? and Takao Yamaguchi?

One way of predicting the acoustic performances of soundproofing structures in buildings
precisely is using the finite element method. However, the accuracy of the analysis and
validity of the numerical modeling of material and boundary conditions has not been
discussed enough. This study investigated the validity of the analysis method and the
numerical modeling of isolated suspended ceilings, comparing sound radiation
characteristics obtained by experiment and calculation. First, the sound radiation from a
concrete slab with isolation supports to a lower room was well predicted, so the validity of
the analysis method was confirmed. Next, we focused on sound radiation through isolated
suspended ceilings. The normalized sound pressures obtained by calculation corresponded
to the experimental results qualitatively. It was revealed that the discrepancy between the
experiment and calculation results increased in two cases: (1) when the air in the area above
the ceiling was not considered for numerical calculation and (2) when few acoustic modes of
the air in the area above the ceiling existed, i.e., ceiling vibration played a primary role in
the sound radiation. To improve the accuracy of the prediction, numerical modeling requires
considering the air in the area above a suspended ceiling, so we must determine the
vibration behavior of these ceilings more precisely.
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