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ABSTRACT

This study investigated the distribution of floor impact sound levels in the upper and lower floors

of an apartment house by the flanking transmission of the sound caused by the impact of a rubber

ball. The rubber ball floor impact sound was measured in 10 units (five units on the upper and low-

er floors based on the excitation floor) of an apartment prior to completion. The measurements in-

dicated that the single number quantity (L'iarmax) Of the rubber ball impact sound on the fifth upper

and lower floors based on the excitation floor was reduced by 18 dB to 28 dB compared to the floor

directly below the excitation floor. It was also found that as the sound-receiving floor was further

away from the excitation floor, the decrease was greater at the corner sound-receiving point than at

the center and at the lower floor than at the upper floor. In addition, it was observed that the lower

the frequency band, the greater was the decrease in the floor impact sound level. These results and

further investigations would be helpful

in resolving conflicts between residents

due to mis-

identification of the location of the floor impact sound in apartments.

1. M

ru

Az m=9R olF) F
DolAw F7Hagom AF Wele] FEsa Utk
A, e FEFY wEEAee A% u
SRS ALYSE A 3
SAPIAE S} FER:

T Corresponding Author ; Member, Professor, School of Architecture,
Chonnam National University, Professor
E-mail : jkryu@jnu.ac.kr

*  Member, Dept. of Architectural and Civil Engineering, Graduate School,
Chonnam National University, Student

574 | Trans. Korean Soc. Noise Vib. Eng., 31(5) : 574~581, 2021

o oahH AdZo] obd Aeks Al 5 Q1 thE Al
g2 Qleh TS vigde] HAE Q). ot F3t
2 A A9 edlez g FUE e EEL
g Zeol AA axst i vk wgh WS A
3171 et AAH (S5 L ddupehola Fkago]
A A E FH= el ofEgo] itk ¢, e A=
20201 &=, 3hro] sjAsford FH A F ST
Aro] Aeg 1A gt Fol 2 AAE A

# A part of this paper is presented at the KSNVE 2020 Annual Autumn
Conference
i Recommended by Editor Jun Yun Chung

{© The Korean Society for Noise and Vibration Engineering


https://crossmark.crossref.org/dialog/?doi=10.5050/KSNVE.2021.31.5.574&domain=http://journal.ksnve.or.kr/&uri_scheme=http:&cm_version=v1.5

& 1053 m?0]al A-§ WAL 76.0 m?, A4

; Floor Impact Sound Level Distribution in Upper and Lower Units of an Apartment Based on Flanking ...

Songmi Lee et al.

)
o

ZA(EPS) 30 mm, & 7]

I8 E 40 mm, A|HME EE 50 mmo]w, A|A
47dB% Ao el

=
5

[e)

& AHAEE KS F 2810-2097 KS F 2863-2(1D9)

o ZIYE 210 mm, <
Q%‘Zﬂl %Eﬂ %(L'i,Fmax,Aw)

hva
s 8

Al B

A

=2
=

|t

s Al

=

o A7)0

P
ouiA7} Agslel 9 A olge] v

[e)

A=l
o

&

S
vl

o=

o) WA A% s 8
o}
-1

Ealf
0

T
oH
oK
%0
Kl

=
T

3}

“
gtk 71l ARe Ael wie

4e o] 9]
3|

o] 71z A

=
=

S

S

3 1SO 100522

)

o] 5% WA @ wetow A

—~
o

O
~

of
<

o

i
Mo

G7} g, o

bl

=z
A7

Ho

270¢]

)
%)
TR

0

[oz ]
AR

}_
74

A7} #eol A 75cm o] AAT L] EA

O

}
s

[

] 100 emelA A4

th 75 AHE Fig 13 2o|, B5E& A9

wete] %

=

A

I:IE1

5

sto] vieo] 4

S

o} Kwak 572

N
ofpy

,_éo

T

[e)

o el

=

o

ol Z715S vl

<)

bol guiHos ol

[sl

7h 37

bl

1%

A

2 AT, WAk 2 4
A

~
HO

Il

1o

oH

tju] oF 23 4B W& ¥

=
(¢

2% 5

KeX
L

(LlFmax)

Dress

Bedroomd4

oA viet

Rl Ao vehdet. 34

)

A

N
]
A
gl

==
3750

Bedrooml

Livilwrmm
o

Bedroom2

Bathroom1

|

sound receiver (o :receiver, A :excitation)

Bedroom3
Fig.1 Positions of excitation of rubber ball and

Trans. Korean Soc. Noise Vib. Eng., 31(5) : 574~581, 2021 |575

g]

e

{

[=}
=)

2.1



Songmi Lee et al.;

Floor Impact Sound Level Distribution in Upper and Lower Units of an Apartment Based on Flanking ...

HoR Pt el A vt AS =
=2 ](RION NL-42) 2tHZ Bleto A 12m ¥0]2
Ao, F 499 A 5ol XFHES 6}0% 10%
oF X3y o}‘*‘ﬂ} 3, Fig. 29 o], 7
24 5N, S ST Aol A
A9 Hge
Al 7

]_

L
B SRl o, A7 3
% ]/q HkE 717 X

A}%o}oq 13 SEtEmies BA8 5150 717-209
Z &3] AAE 63 Hz~ 500 Hzth o] ©dH 7=
(L'aFmax» SNQ: single number quantity)2 H7}5}5It}.

Upper S5F
Upper 4F*
Upper 3F
Upper 2F
Upper 1F

H.2m

Excitation

1 m

Lower IF 2.8m

Lower 2F

Lower 3F

Lower 4F

Lower SF*

It

Fig. 2 Microphone position for each floor (*: expended
living room)

576 | Trans. Korean Soc. Noise Vib. Eng., 31(5) : 574~581, 2021

3.1 &0 e 17
(1) SYH7IA(SNQ)

Fig.3& 7t 3% 158 3489 9UdgrAs
(L'iAFmax)E I%H'LH_T’- 9}1\1_;1' Dd_x , E/HE] 3[:%0] %OC}
AR Ak oz o tadgrix ¢S et

4
57 23S(USF) 2} SF5AIUI(LSF) = B 30 dB= e}
U 18 dB2] vieEAS i 7127) wAe Ao s U
Ebwtth g, BAE A-e] Aol 7RSS VE
o= A3lgol] 57dBE M A YRt em, 57 %
SAHNUSF)Y] 75 36 dB, 571 sFE=AITI(LSF)E= 29 dB
2 et dets 27t 21 dB, 28 dB 7H4] @2de] o
Elutth. dsks s/ A nigsAedd 4 2
W mAE ARo] FY AH B nigFA S 7Ha7
A e, 3F a5 Hawadt 59

3% Al doisisen w3 A4 38 543

=
F9 A4S, RES NFoR 55l
A =

N

O:

A& B 2 ANgaEde dehin. 99, 71
A Bola4% wEEA e dpo] g st
E71982 ) Balsh A bl 54,
o AR FAE A Wbt 3 Sk v

B S AR AT, delE Hhen w2

2| (LIF) 25

*(U2F) P*(L3F)°ﬂ/\1/] HheSA
46 dB, 47 dBZ 2|3}5 5o Aol A< 9l 48 dB
I A A5

H 5 S

o] 747—}

et

USF
U 4F*
U 3F
U2F
UIF
EX
L1F
L2F
L3F
L4F
L 5F*

B Center
B Corner

Floor

0 10 20 30 40 50 60
L'is puas [4B]
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Fig. 4 Floor impact sound level at each floor and sound receiving position for each octave band (U: upper
unit, L: lower unit, EX: excitation floor, *: expended living room)
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