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ABSTRACT

In this study, we determined the reliability of the finite element method in predicting heavy-weight
floor impact sounds after comparing the predicted and measured frequency response functions of vi-
bration and acoustic sounds in full-scale houses. The heavy-weight impact source included a bang
machine and rubber ball. For both vibration and acoustic modes, the predicted frequency response
functions showed a similar amplitude as the measured ones. However, there was a small difference
in their peak frequencies owing to the non-linear characteristics of concrete. The heavy-weight impact
sound from the bang machine was predicted to have a 1 dB deviation when compared with the ex-
perimental results and a 2.1 dB deviation in total sound pressure level. The deviation between the
experimental and simulation results for the rubber ball was 1dB for impact sound and 0.5 dB in to-
tal sound pressure level. The maximum deviation at each frequency was 5 dB and 4 dB for the bang
machine and rubber ball, respectively. Overall, the results indicate that the numerical analysis is use-
ful for developing optimized structures to control heavy-weight floor impact sound with different im-

pact sources and evaluation indices.
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Fig.1 Schematic diagram showing dimensional prop-

erties affecting floor impact sound
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Table 2 Test equipment for modal test

Equipment Model
Impact hammer PCB, 086D50
Accelerometer PCB, 352C33

FFT Analyzer SIEMENS, SCADAS-Mobile
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Table 3 Material property of structural model

Material Property Value
Young’s modulus 25 Gpa
Density 2400 kg/m’
Concrete - -
Poisson's ratio 0.167
Loss factor 0.008
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Table 5 Material property of acoustic model

Single number quantity [dB]
Li,Fmax,AW LiA,Fmax
Bang Experiment 55 60.1
machine | giulation 54 58.0
Rubber Experiment 54 59.0
ball | Simulation 54 59.5
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