’i) Check for updates

Trans. Korean Soc. Noise Vib. Eng., 34(6) : 735~744, 2024

https://doi.org/10.5050/KSNVE.2024.34.6.735

golo}] 3299 4% F

CRORERcy

i—E—’é. M 34 X 63, pp. 735~744, 2024
8-2785(Print), ISSN 2287-5476(Online)

B 57 %

nlo] AR E §1X|9]
Influence of Impact and Microphone Positions
on Heavy-weight Floor Impact Sound Evaluation using Tire Impact Source

Al & ZAt. 8k A} §]*
Sang Hee Park’ and Kyoung-woo Kim®

Hye-kyung Shin,

.7175]

(Received October 22, 2024 ; Revised November 20, 2024 ; Accepted November 25, 2024)

Key Words : Heavy-weight Floor Impact Sound(5 &%

2 2), Tire(EFo]o]), Apartment(C}3}E)

ABSTRACT

This study examined the influence of excitation and receiving positions on heavy-weight floor impact

sound evaluation in apartment buildings using a tire impact source. Measurements were taken in 59

identical apartment units having the same floor structure. The results showed that impact positions in

the center and near windows contributed 21.3 % ~22.7 % to the single-number quantity, while positions

near the corridor contributed 16.3 % ~ 17.6 %.

Regarding microphones,

position near windows

contributed 27.0 % ~ 28.5 %, corridor areas contributed 16.2 % ~ 16.9 %, and the center position

contributed 11.5 %.

sources,

These findings differ from those of previous studies using rubber ball impact

highlighting the importance of impact source characteristics in sound pressure distribution.

The findings of this study suggest that floor structure design needs to be reconsidered due to the

change in impact sources. While this study focused on a specific floor plan and structure, further

research on different layouts and floor structures is needed for a comprehensive understanding.
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Table 1 Contribution rates by impact and microphone
positions for 59 households, showing cumu-
lative contributions

Position Average g,tar}dgrd
- [%] eviation
Impact Mic [%]
M1 43 1.6
M2 52 1.6
M3 53 1.6
S1
M4 3.5 1.2
M5 3.8 1.4
Energy average
(M1 ~ MS5) 22.1 5.5
M1 24 1.0
M2 4.8 2.0
M3 8.3 2.4
S2
M4 4.1 1.1
M5 3.1 0.7
Energy average
(M1 ~ M5) 22.7 43
Ml 22 1.0
M2 8.3 2.4
M3 4.0 1.6
S3
M4 3.1 0.8
M5 3.6 0.8
Energy average
(M1 ~ M5) 213 4.0
Ml 1.2 0.4
M2 4.8 1.7
M3 52 1.8
S4
M4 3.5 1.2
M5 2.8 0.7
Energy average
(M1 ~ M5) 17.6 4.5
M1 1.2 0.4
M2 53 24
M3 4.1 1.8
S5
M4 2.8 0.9
M5 2.8 1.1
Energy average
(M1 ~ M5) 16.3 5.4
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Table 2 Contribution rates by microphone positions
for 59 households, showing cumulative con-

tributions
Mic position Average [%] Standard deviation [%]
M1 11.5 23
M2 28.5 3.7
M3 27.0 34
M4 16.9 2.7
M5 16.2 2.7
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[=]
T%

Appendix Contribution rates by impact and microphone positions for 59 households, showing cumulative con-
tributions across the frequency range of 50 Hz ~ 630 Hz

Contribution rates to the impact sound pressure level by frequency [Hz]
50 63 80 100 125 160 200 250 315 400 500 630

Position

Avg| SD |Avg| SD |Avg| SD |Avg| SD |Avg| SD |Avg| SD |Avg| SD |Avg| SD |Avg| SD |Avg| SD |Avg| SD |Avg| SD

Tmpact| - Mic 1o/ 11 o) | 1%] | 1%1|[%] | [%] | [%] | %] | %] (%] | %] | %] | [%] | [%] | %] | %] | %] | %] | %] | [%] | [%] | [%] | %] %]

M1 0.5/0.2]0.5/03{0.7/04{2.0({1.3|0.1{0.1/0.1{0.2/0.1/0.3]0.1|/0.1{0.1{0.1{0.1]0.1| - | - | - | -

M2 1.7/1.1/0.8/04(04|02{1.8/1.1{0.1/0.1{0.1{0.3{0.1{0.1{0.1{0.2{0.1|0.1{0.1|0.1| - | - | - | -

M3 16/1.1/1.0/06(05|02({1.6/09|0.1| - {02]04]0.1{0.1{0.1{0.1{0.1|0.1{0.1|0.1| - | - | - | -

S1 M4 13(09]03{02]03{0.1{1.1{0.7/0.1|0.1/0.1{0.1{0.1{0.1{0.1{0.1| - | - | - | - | -| -1 -] -

M5 14(1.0/03{0.2]05{02{1.1{09/0.1|0.1/0.1{0.2/0.1{0.1{0.1{0.1{0.1|0.1| - |O.L| - | - | - | -

Energy
average (0.1/0.1/02[0.1{02[0.2[0.5{02(0.1{0.1| - | - | - | -] -] -|-|-|-|-|-|-1-1-
(M1 ~ M5)

M1 03]0.2]02]/0.1{0.2[0.1{1.5{09|0.1| - 01| - | - | - | -|-|-|-|-|-|-1]-1|-]-

M2 29(1.6[0.6/05[04(02(0.6[0.6/01[0.1/0.1| - | - | -] -|-|-|-|-1-|-1]-1-]-

M3 39(2.0(2.0/1.0{04(02[1.6[1.0/0.1]0.1|0.1| - | - | - | -|-|-|-|-]-|-1]-1|-]-

32 M4 24(09104/03[03[03(0.7(05/01(0.1|0.1| - | - | -] -|-|-{-|-]-|-1]-1/-1]-

M5 2.0(0.7103(0.2]03{0.2{03]02|0.1|0.1|0.1| - | - | -| -] -|-|-|-|-|-|-1-1-

Energy
average |2.7/1.4(05[/03[0.5[0.3[0.8{0.5/02{0.1/01| - | - | -] -] -|-|-|-|-|-|-1-1-
(M1 ~ M5)

M1 02{0.1{0.1/0.1{03(0.2{13({0.8/0.1{0.1/0.1{0.1{0.1|0.1| - | - | - || -1]-|-1]-1|-]-+-

M2 40/1.6[/19/0.8/04]02|1.7{1.0{02{01] - | - | - | - | -|-|-|-|-|-1-1]-1-1]-+-

M3 23[1.110.6/04[04(02(05[0.5/0.1[0.1/0.1{01| - | - | -| | -|-|-]-|-1]-1-1]-

S3 M4 1.9/0.7(02]0.1{04|02({0.3/02{0.1/0.1{01]0.1| - | - | 1| -|-| -] -|-1-1|-1]-1-

M5 2.0[/0.6[03/02[04(03[0.7(0.5/0.1[0.1/0.1{01| - | - | -| | -|-|-]-|-1]-1-1]-

Energy
average |3.0(1.4]1.0/0.6[/04/02]0.5/04|02({02(0.1{0.1| - | - | - | - | -|-|-|-|-1]-1|-1]-+-
(M1 ~ M5)

Mi 0.1/0.1[0.2/0.1{0.2(02[{0.5{02|0.1[{0.1| - | - | - | -] -|-|-{-|-]-|-1]-1-]-+-

M2 2.7(1410.5(03]05(03[08]/05/02|0.1|0.1| - | -] -] -] -1|-|-|-|-|-|-1-1-

M3 30(1.4]1.0/06[04(02(0.5[04|02[02/0.1{01| - | - | -| | -|-|-]-|-1]-1-1]-

s4 M4 [14]09]04]03]04]02]11los[orfot]on]| - [ -] --[-[-]-[-1-[-1-1-1-

M5 1.1/0.5/0.2{0.1/0.6{04]0.6]/04|0.1|0.1|0.1| - | - | - | -] -] -|-|-|-|-|-1-1-

Energy
average
(M1 ~ MS5)

—_

4109(04(03]/04|102|1.1105{0.1(01(01| - | - | -] -|-|-|-|-|-1-1-1-1-

Mi 0.1/0.1{0.2/0.1{0.2(0.1{0.5{02|0.1[{0.1| - | - | - | - | -|-|-{-|-]-|-1]-1-]-+-

M2 3.0(1.7/1.0{0.7]04]03[0.5/03/02|02/0.1{0.1| - | - | -] -| |- -|-|-|-1]-1]-

M3 19/13(04(03(0.6/05[0.8/04[02/0.1{01[0.1| - | - | -1| -|-|-]-|-1-1|-1]-1-

S5 M4 1.1/0.6]0.2/0.1{0.6(03]{0.6[04|0.1{0.1|0.1|0.1| - | - | -| -| -] - -]-|-1]-1-]-

M5 09(0.5/03(03{04{02(1.1{/04|0.1|0.1|0.1{0.1| - | - | -] -|-|-|-|-|-|-1-1-

Energy
average
(M1 ~ M5)

—_

.110.5/02(0.1/06[04/06{04[0.1{01[0.1| - | - | - | -|-|-{-|-|-1-1]1-1-1-+-
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