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ABSTRACT

This study was conducted to investigate the propagation characteristics of the floor impact sound
transmitted from the household where the noise of the apartment building occurred to not only the
floor directly below but also to other neighboring households. The floor impact sound of a rubber
ball was measured on three upper and lower floors based on the excitation floor. The single-number
quantity (L'iarmax) Was reduced to 16 dB from 19 dB in the measurement compared to the floor di-
rectly below the excitation floor. Although there is a difference in floor impact Sound Pressure Level
(SPL) between apartment buildings on the floor directly below the excitation floor, the final attenu-
ated floor impact SPL was found to be similar. When each frequency band was examined, the 125
Hz band was the most attenuated, while the 500 Hz band was the least attenuated. Furthermore, the
sound receiving position, excitation position, and rubber ball drop height were found to have an im-
pact not only in the immediate lower floor but also in all upper and lower adjacent households.
Overall, the amount of floor impact sound attenuation varied depending on the excitation and sound

receiving position, and such characteristics were found to vary by octave band.
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Fig. 1 Plan of each apartment unit

Table 1 Dimension of test room and floor impact

sound insulation performance (SNQ) of floor

Site|Bldg. | Area [m] | VI8 o0 drea (] | snQ [dB]
Al A 59 8.5 (3.77 x 2.26) 51
B 7 16.1 (4.72 x 3.42) 50
e 76 20.6 (5.62 x 3.67) 50
D 84 20.0 (5.22 % 3.84) 52
E | 123 2. (5.52%4.14) 50
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Fig. 2 Microphone and rubber ball position for each
floor
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Fig.3 Floor impact SPL (SNQ : L'iarmax) On each
floor for each excitation and sound receiving
position

Table 2 Maximum reduction of floor impact sound
level (SNQ: L'iarmax) at each position
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Fig.4 Octave band spectrum of floor impact sound
according to each floor and excitation posi-
tion (BGN: background noise, U: upper unit,
L: lower unit)

Table 3 Room mode calculation result by household
area (Ist and 2nd axial room mode only)

Axial Area [mz]
Excitation | Receiving Maximum | Minimum Maximum mode 59m’ | 72m’ | 76m’ | 84m’ | 123m’
ition | position R cean eduction

post sound level |  level 0-10 | 20Hz | 18Hz | 17Hz | 17Hz | 13Hz
Center 50 dB 31dB 19 dB 0-2-0 39Hz | 36Hz | 36 Hz | 35Hz 27 Hz

Center
Corner 51dB 32dB 19dB 1-0-0 45 Hz 36 Hz 31 Hz 33 Hz 33 Hz
Center 48 dB 29 dB 19dB 2-0-0 91Hz | 73Hz | 61Hz | 66Hz 66 Hz

Corner
Corner 50dB 34 dB 16 dB 0-0-1 75 Hz 75 Hz 75 Hz 75 Hz 75 Hz
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Fig. 8 Attenuation of floor impact sound level at each position compared to the floor directly below (L1F)
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