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Comparative Analysis between Predicted and Measured Floor Impact Sound for the

Development of Inter-floor Noise Mitigation Technologies
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Abstract

This study investigates heavy-weight floor impact noise by comparing computational predictions with experimental measurements, with the

aim of developing inter-floor noise mitigation technologies. A finite element model (FEM) was constructed to reproduce the bare frame state

of a residential building, and results were validated against standardized rubber ball impact tests. The measurements revealed dominant sound

pressure levels in the low-frequency range (63~125 Hz), with a peak at 160 Hz caused by room mode effects. The FEM-based simulation

closely matched the measurements above 100 Hz, with deviations within 2~3 dB, while underestimation occurred at lower frequencies due

to the absence of frequency-dependent impedance modeling. These findings highlight the potential of FEM-based analysis as a predictive

tool in the design stage, and suggest that incorporating frequency-dependent surface impedance and diverse finishing conditions will enhance

predictive accuracy for practical applications.
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Fig. 1 Rubber ball impact force characteristics
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Fig. 3 Acoustic analysis model
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Figure 4 Rubber ball test and simulation results
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