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ABSTRACT

Floor finishing materials such as floor coverings and floor mats can reduce floor impact noise

easily. When an impact was applied to the floor, its finishing material is deformed and the impact

force that was applied to the concrete slab is changed. The softer finishing materials were, the more

impact force decreased. An experimental study was performed using 14 PVC floor coverings and 16

floor mats to capture the characteristics of impact force and impact noise in the residential buildings.

The test results show that the impact force spectrum and the floor impact noise spectrum have a lin-

ear relationship in the case of a bare concrete slab, and the characteristics of impact force reduction

are the same as those of floor impact noise reduction.
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2 A7} 2~13 dB7HA AEFZAS vd A H Table 1 Material and thickness of floor finishing
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A ol 7 ddel HAH A, C06 PVC Floor covering 18
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2. MF YH ! A 1 2
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Fig. 2 Plan and side section of impact force plate

Fig. 3 Measurement of impact force for floor finish-
ing materials
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Fig. 5 Heavy-weight floor impact noise single num-

ber quantity according to thickness and prop-
erties of finishing materials

Azr=o] Het 36 dBE UERS oM, o] 72 A
AL 157 7152 43 dBEU} 7dB W& gholth
Fig. 5ol Yeld FH54s 9 $3 F7EK(Y
A B4 71 vEE5AE A2, Lirnwaw) WHlE
ZAYE &#H 53dB div] vle WAl 53~54
dBE A7 @37t flglem, uie vlE= 41~53 dB
= vgAl gle 2 div] Hd 12dB A7 AT
vle Wi EE= PVC, PE, EVA A& 543 #Aglo]
W Eo] FAVE SIFEE T A grkRe] Azt
He o2 et

ofj

J

3.2 Z3ZY0 it HiEHEHZ
49 338 o4 549
Fig. 63} 7& 247 A% A9 gk 3070 wiet
Aol v Asd 49 dEs 13 SEEE U
3 ig. 6914 wetAlZE gle %319
9

Fe Adow FEHY

504 | Trans. Korean Soc. Noise Vib. Eng., 24(7) : 501~508, 2014

80

700

60|

50 N7
A

40]

30

\ Floor mat\
~
10
315 63 125 250 500 1k 2k 4k
1/3 Octave center frequency(Hz)

20

Light-weight floor impact noise level(dB)

Fig. 6 Light-weight floor impact noise level on 1/3
octave band center frequency

z

g

I

s

©

2

()

g

8

3

@

Q

E Floor mat
40 ‘
315 63 125 250 500 1k 2k 4k

1/3 Octave center frequency(Hz)
Fig. 7 Impact force level of light-weight impact

source on 1/3 octave band center frequency

om, WALE
ue ka7t

o:h;]_
A .

Fig. 6914 PVC vl whzkzjel vigr mjEE= B5
A Fos gololn vpeEA el AREA. v
WEe] AREAL A7 Asol vhek nizkael v

mA=a
W 5% Aow vehgn vdEAS A% 5
Ho| 9xa UEhFE Fuit upe nigAs
3}
o

500 Hz °]%, vl WlE= 63 Hz o]l Zlo=
M PSS

Fig. 79 et Al Q8 435499 57
o 3¢ E4e Fig 6o wEEAL A
vhebgeh b whgAlel A9 250 HoAE FAY
Aol 27 Rgrort 1 ol Fagold FAYo]
A AR e EE 315H FA4Y
@] FABHARE 40Hz o3 ek vhgAlel

R ERIER

A= Ak
Fig. 83} 9= 27 7

F54

&

o

of gk

I
i)
ofj
)
dlo



Dae-Ho Mun et al.; Reduction of Floor Impact Noise and Impact Force for PVC Floor Covering and Floor Mat

Specimens thickness
PRNNN G BRS L

W00 00 BN NN W O NNW MOS0 W O

i

8 Contour plot of floor impact noise level(tap-
ping machine) for specimens thickness and

1/3 octave band center frequency

Contour plot of impact force level(tapping ma-
chine) for specimens thickness and 1/3 octave
band center frequency

125 250 500 1k ‘ 2k 4k
1/3 Octave band center frequency(Hz)

Fig.

Specimens thickness(mm)

2
1
.5
5
.5
3
.7
.7
.5
.3
.2
2
2
.8
.8
.8
3

5 63 125 250 500 1k 2k 4k
1/3 Octave band center frequency(Hz)

Fig. 9

A FAS 173 SERE Fae
3 Tado® yERd TEfolt). 7} &
1 5dBelm, Al FAlel wheh \he gt
5mm, v W EE 12~40 mmeo|th
g 85 98] S24 Aol W FARMA L}
A9 Fup SA4o] wi$

=
b
i
>
T
i)
N
)

vlek wjEE pyC ule wpzdAje] B3] A Fut
gelA nieg A 3 24 o] ¢

2

folr
o

Ao xe] FAYN HigFAS wile] HE AEdE
Btk 593 16 mm F704 PVC AEMO03)°]
PE AAMI0) Hrt A F35 dddelA F47
M ASE T # A YERRAR 9 A gt
F2 32dBE TSIk U FA AH 3
TH(15mm, PVC) AlHdA FAE3} vgs4S
ghlle] Apol7h WAt A T gloelA &
A2 glo] 71 =2 A UE Mo4, 06, 08 AlH
o] SdgA Wb 747t 31, 32, 34dBE YERR
ooviet vl EE fabe FACA Al B4R,
UEE, FAAT D) wet A AL dis A
2 e 3457 49 d9is vehde Zle®
3k

Aoz Hehfiie.

PVC vl E Fig 10914 $354S @
o] Ty Ul E 2~3dB WAl AN 1=

g7t vtd mpd vt gl 243 vl AR
Uehdth Fig 11614 % uhet npztAle] ot 24
a7t gl Aew el pve v izbE %

ofil
ol
I
o
2
=
o
oy
)
ofj
Y,
dlo
g,
ofj
)
EiL
L)
i
2
o

L
N
i)

S/HEARE 210} Furel e e oR Azt
S2UT Fig. 11014 whe sj=o] o A9
=gy Ay Fae 540 AR UE
s EZE Qs 270 diH] 63 Hz olatellAE tha
S7FHlal 100 Hz ool Me aason A

Atk

3!
0
o
o
&
Mo
N
N
E
-
of{

2 13KEE F
Bl 1o},

dB o™, 77 0 mme Bhe

RO

Trans. Korean Soc. Noise Vib. Eng., 24(7) : 501~508, 2014 | 505



Dae-Ho Mun et al.; Reduction of Floor Impact Noise and Impact Force for PVC Floor Covering and Floor Mat

80

70 Floor mat

60|

50

Heavy-weight floor impact noise level(dB)

0
31.5 63 125 250
1/3 Octave center frequency(Hz)

500

Fig. 10 Heavy-weight floor impact noise level on 1/3

octave band center frequency

Impact ball

30} Floor mat

Impact force level(dB/re.1N)
>

0
31.5 63 125 250
1/3 Octave center frequency(Hz)

Fig. 11 Impact force level of heavy-weight impact
source(rubber ball) on 1/3 octave band cen-

ter frequency

A7 g 248 g,

T asEelA] Awe EF L FAel et v
F46 9 2499 A% B T 540] 4418
A ekt gle] 2FAe daNE F4en
g5 go) s BAH WA Jee woFD
951

O2 H7hE i

et EE FAE S71EEE Fig 13904 100
Hz o3 A%3 g9& Snde] $202 o¥s
= Aol dept ATsiolelel $42e] 7w

om, a2 <23 Fig. 12914 mEZ} ¢l 24 i)
63 Hz®] vtetg4s ddo] S7ke ek v vjE

o FA FABES nFt ol FA v
Sudo| gm0z oj5H: @

506 | Trans. Korean Soc. Noise Vib. Eng., 24(7) : 501~508, 2014

Specimens thickness(mm)

b NN NIV
WO B0 WM NI TN~ W NN= RO W NNTT HD NS

o
o
[
]
S
N
3
=]
5
=3
=]

1/3 Octave band center frequency(Hz)
Fig. 12 Contour plot of floor impact noise level
(rubber ball) for specimens thickness and

1/3 octave band center frequency

Specimens thickness(mm)
b IS b b NG L
WO NN NGWANNWAGIUI=NW OO0 ~NO NI

63 125 250
1/3 Octave band center frequency(Hz)

Fig. 13 Contour plot of impact force level(rubber
ball) for specimens thickness and 1/3 octave

band center frequency

Fig. 14014 PVC wpe miztae] gk a7 F
A9 FAY 7y nie vpAvE gle 24
(F< A fFAFeE7] WiEel Fig. 119 PVC HE
o npd A e 1RE 249 49 gae
Ws7h gle Ao® yehwtth vhd uie nfEo
e 17 49 249 3ge n wjE



Dae-Ho Mun et al.; Reduction of Floor Impact Noise and Impact Force for PVC Floor Covering and Floor Mat

2000

1500

1000

Impact force(N)

o
=]
S

0.02

0
0 0.005 0.01 0.015

time(sec)

0.025

— PVC floor covering == Bare concrete slab - - Floor mat

Fig. 14 Impact force time wave of heavy-weight im-
pact source(rubber ball)

9l Aoz yhtE)

Fig. 103} 1294 nlg wjEo) 23+ 63 Hz ©|5

AT ggeld 5 Sk $A4Y A7) Sk
=

Hla) B8 27 YR gtk old@ olfe 23
dE Zgne) AErEs 5949 Sgred o
3 54 Fosdde BT S9 o] FZH
7] W},

PVC e vkl AFEAS Ade
ERHol AT FFEAL a
gt Aoz vewd. we vE: FFF

Aol v g ol AAT AFE F
E 7

Z‘l

& TFTAF diM = ES FAV S7HE
4= 125Hz °|49 4252 AZHAT 63Hz 9]
st A2 A SUHEE AR YERth

PVC v} whgAi e vpe mjEo] oigh niegtE4
w3 F49 gl Fag 5ol wlg- fARH
el A viggAgo] ulg- e dol
Aes Zelekqleh. 1 o= Ade wue £
YE &EH o] 7253 A&HelA dE(F
A} FHOKE, % 9ol digt 43 =&

W3] Wl

she whAle v S
W7HKS F 2865:2012, 2810-1, 2863-1)l o]
A 5o &¥ 274 zAe vl

Aelo] g

A s 54 %

°oNF o9

4 & flo Hu
)
)
=
fetl
2]
ofo
)
olf
o}
ol
=)

o ok g o 4
=
e
R
a8 E
o
=
28]
=2
o

4T o ex I

=
of{
offt
N
)
=
>
o
i
rlr
o
ofy
:>f—‘_',
_\|l_,
2
hinss
N
rlr
=

A|2~Hlo

‘Zl‘
o] gl thEAl vehd = Q7] el
References

(1) Song, G.-G., Park, H-K., Lee, T.-G., Kim, J.-S.
and Kim, S.-W., 2008, An Experimental Study on the
reduction of Lightweight
Coverings in Apartment, Proceedings of the KSNVE
Annual Autumnl Conference, pp. 433~434.

(2) Kim, H-C,, Kim, Y.-G., Kim, S.-S., Lee, H.-L.,
Cho, H.-H., 2008, Evaluation of Floor Impact Sound by
Floor Coverings in Standard Test Building, Proceedings
of the KSNVE Annual Autumn Conference, pp. 349~340.

3) Gi, N.-G., Jung, J.-Y., Song, M.-J. and Kim,
S.-W., 2003, A Study on the Floor Impact Sound
Coverings,

Impact Sound by Floor

Insulation  Characteristics  of  Floor
Architectural Institute of Korea, Vol. 23, No. 1, pp.
645~648.

(4) Song, G.-G., Lee, C.-S. and Choi, E.-S., 2013,
Floor Impact Sound Reduction of Floor Coverings,
Proceedings of the KSNVE Annual Autumn Conference,
pp- 384~385.

(5) Kim, K.-W., Yeon, J.-O. and Yang, K.-S., 2013,
Floor Impact Sound Reduction Properties of Flooring
Mats, of the KSNVE Annual Autumn

Conference, pp. 190~192.

Proceedings

Trans. Korean Soc. Noise Vib. Eng., 24(7) : 501~508, 2014 | 507



Dae-Ho Mun et al.; Reduction of Floor Impact Noise and Impact Force for PVC Floor Covering and Floor Mat

(6) Kenneth, G. M., 1995, Vibration Testing, John
Wiley & Sons, Inc., New York.

University.

Dae Ho Mun received M.S. from
Department of Architecture, Seoul
National University in 2009. He
is a Ph.D. Candidate at Building
Structure System Laboratory in
Seoul National University.

Hong Gun Park received Ph.D.
from Department of Civil Enginee-
ring, University of Texas at
Austin in 2009 and B.S. and M.S.
from Seoul National University.
He is a professor in Department
of Architecture at Seoul National

508 | Trans. Korean Soc. Noise Vib. Eng., 24(7) : 501~508, 2014

Guk-Gon Song received M.S.
from Dept. of Architectural en-
gineering, =~ Chonnam  National
University in 2009. He has com-
pleted doctoral course at Dept. of
architectural engineering, Chonnam
National University in 2011. He

currently junior research engineer in Korea

Conformity Laboratories.

Cheol-Seung Lee received M.S.
from Dept. of Architecture, Chung-
nam National University in 2007.
He is currently senior research
engineer in Korea Conformity
Laboratories.





