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Abstract

In apartment buildings, floor-impact sound has bean regarded as the major source which
induces complaints from residents. It is mainly due to the use of light-weight structures. The
vibration produced by impact on one part of an apartment building would travel as far as the
other parts of structure with a little alleviation. As a result, the impact sound from upstairs has
been regarded as a main source of noise causing discontentment among occupants. This study

was carried out to measure the floor-impact sound levels and evaluate the insulation
performance of floor-impact sound for nine apartment buildings. The floor-impact sound levels

were measured for twenty-five On-dol floor structures and various factors which influence the

floor-impact sound were analyzed.
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Fig. 1. Weighted standardization impact-sound level by floor
structure without insulator
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Fig. 3. Weighted standardization impact-sound level by floor
structure with insulation
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Fig. 2. Inverse A-weighted impact-sound level by floor
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Fig. 4. Inverse A-weighted impact-sound level by floor
structure with insulation
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53dB, 7 10mme] 4FAE 483t G-23@2)AIH
oA 56dB 18]i G-23(3)~G-23(5)Altholl Al
52~53dB= UEh e, JAoA= G-23MA
ol A 60dB L2]al G—23(2)~G-23B)AThell A
55~57dBe] HiEZF UERIL glof, HAo] Y2 7
Ao £ 10mm 2hEAel 23t A343s Ast
7 12~18mm A9t vlwajA] 7P AR
UFERSITE,

4. A=Al B

A Tl e BESAS

J @79 mock—upAtiellA Z78= .2
A= AFHE ARt vie+27F FARE
3~ AthE AAstlom, S8 Ao A4
2 G ERAl = AlSEA] o2 Aol 58S
At E3E mock—upolAlel SHZETT}E AR d3F
o) A9 14‘473454 AAAQI é%"ﬂ/ﬂ% 2ol 71 9

o
<
i
lo

J

o
=2 T
5

il
_i";
O{NI
l:llo
X

Jl
e

2 AlgEo

o, AR Altie] AA v S =
HEA] ¢ 260~270mm, [F4-2 285mmI1E]
1 JEAAL 260mmEA] A=)

1) Hg%

FRolM Y dA FFoll WE HiEFTAE2
297} 34587 7S] AL W AeIM S

oo

|

d

ox [

EF% 7Ve RS} Hig S A S A oA
H—34(1)*ﬂr4194 - 65dB= 7Hg =2 i e
elen, 20mme &= drEZAgd 9 20mm
o] EVA 2415 -85t H-29, H-34@Atholl A 2
7} 63dBE YERH SILY,

A A= H-34Aeholl A 9] 71323} viet
S2-3dHo] 65dB 18] 31 H-29M|ti e} H-34@)A]
tioll A 212} 57dBH} 59dBS YRl Qlo, HA o]
A2 ZAlo] A4 L] A9 Bt ehg Aol ofgt A5



2AE - 2F081/

2T 5

50l E SSTY HHEZS ATdso 2iet Aed 220

FHYUZE UF S ETAEY 0] EVA AR|HTE
2B = AR50 2 AR YERT

HAEA 7 utE S A A4l Fe
Z2|294S 283t H-34OAdlollA 52dB, EVA
2 9 e waEeagd AE A8% H-29
2 H-34@QAoll A 2H2F 48dBE Yehfigl o, 3
Alo] 749 H-294Itol Al 51dB, H-34W)AlcHellA]
50dB 1237 H-34@)AIthellA 49dBS UERHIL 9L
o] hZAol| &JFt FFFAS A e AR Th=
AAolA Zpo7h ZA Ve AL 9l o 4= Qirk

AT HAG Aol A o] ehAe] <Jgt &
[g%4L AHASL BVA 2471 o whrEe
28El AR 4 HollA ARl Ao el
=3

2 184
[A%lA Y] AFA S/l T BieF432

o

jud

5L

|

r

80
70
=
- &
)
Z e
=
gt}
50
4
125 250 500 1k %
+ H-29(L'nT,W=63dB) 63.7 67.7 65.8 65.7 60.3
—=— H-34(1)(L'nT, W = 65dB) 65.6 67.4 67.6 67.7 61.8
—— HB4R)LnTW=63d8)|  64.8 66.2 66.8 65.7 60.2
Frequency(Hz)

Fig. 9. Weighted standardization impact-sound level in field - “H”

L' (dB)
38

125 250 500 1k 2k
-+ F58(1)(L'nT W = 584B) 60.9 57.4 58.1 57.7 56.1
—=— F58(Q)(L'nT W = 5948) 56.9 56.8 58.4 58.2 57.2
—+— F66(L'nT W = 61dB) 61.1 60.9 60.9 59.8 59.4
—— F76(L'nT W = 57d8) 62.1 58.1 59.1 57.8 55.6

Frequency(Hz)

Fig. 11. Weighted standardization impact-sound level in field - “I”

58, 6638, 76553 47 Aol AA & Ao
A A5k

A2 71 #E3} v A5 AMA
Rk S -85 1-66MH7F 61dBEA] 7H
=2 fES Ueliglon, thEo R o WaEe
B @%@ [-58@)AIh7} 59dB, 12|l g4
I 9 EVA A 283 -58WAIH) L 1-76A

7k 7—17—} 58dBﬂ+ 57dB& YeRH it oA+
I-66A1tH7} 63dB 18] 1-58(1), I-58(2), I-76A
o7} B 58dBS UERHIL glof A F-oll ot

2 AR A S TS0 mHld ARE A9

ahals A9 fARE A543 544 UERTL 9k
< % 4tk “AEH 7RsEr A S EEe AN
o] 7% FYE 2 EVA AE 183 [-58WA
tho} I- 76*1]EH°1V\1 48~49dB 18] I-58Q)A| e}
= 6 Aﬂtﬂoﬂfﬂ 717} A5dB=A] WREY A7 2 ¢FE

EZe|agdl Aol gt S A At 5ol
=2 AR Yyt 2Ae] Z¢ 1-66A ol A

mﬂ‘.

90

80

70 Y

(dB)

£ 60
i
50
o & 125 250 500
-+ H-2(LiFmax, AW = 480B) 73 60.1 555 30
—e— H-3A)(LiFrmax, AW = 520B) 812 6.1 540 %6
‘* H-342)(Li,Fmax. AW = 48dB) 736 635 543 442
Frequency(Hz)

Fig. 10. Inverse A-weighted impact-sound level infield - “H”

80
z w0
3
£ 60
I
50
@ 63 125 250 500
o= F8B(1)(Li Fmax, AW = 480B) .1 61.5 512 39
—a— FSB(2(LiFmax AW = 4508) 58 569 86 38
—a— H66(Li ix AW = 45d8) 750 517 496 458
»— F16(Li.Fmax AW = 49d8) 81 628 521 480
Frequency(Hz )

Fig. 12. Inverse A-weighted impact-sound level in field - “I”



224 BAZLIL M14H M 45

53dB, I-58(MAIthollAl 52dB, I-58(2)A|thellA]
50dB 28Il [-76M|tholl Al 49dBS 2+t Yehf L
2Ro] HA A= Wk Axfjof| o3t A0l 7
o Ao g et Fuked s 63~950Hz of

A HERY] 39-9F fARE SAS L}Ehﬂi Ao
U 500Hzo A1 &) w5 253ie: Ha o] 4
of ohs 2 R 5 LERHAL )USITh

3) J&%

J@golA o] A TRl WE v AES
4678 % /M Ale] 2delln Sgstalet.

S84 7ks REsh vigte A de el
& 2AE 283t J-46@)AI A 68dBE 71 =
2 #E ERloH, PE 5L EVA Ao el
e 283 J-46(1), J-46@AMHNA B
64dBo| 325 HrERH AT,

JASA 7HHtas A5 EE PE 3 EVA &4

)
0
— e
— B i i
E3) =3
e
3
)
D
0
1% =) 50 *® X
- HENLTW=E)| 619 612 619 &2 @2
—— HEILTW=EKD| 678 &0 @0 &3 e7
— HAQLTW=6B| 61 &8 &8 &4 @4
Feaeoyt)

Fig. 13. Weighted standardization impact-sound level in field - *J”

€0

Y N
N \
=
3 TR
£ @ -
a e
Ty
50
40
a3 125 E=y 80
- A1) (U Frvex AW=5R) 8.1 B4 B5 5.7
—a— 2L Frrex AV=5308) 23 60 86 26
—e— B3 (L Frrex AN=530) &8 &3 56 26
Freaeroytz)

Fig. 14. Inverse A-weighted impact-sound level in field - “J”

E 283 J-46(AIHolA 52dB LE]ar J-46(2),
J-46(3)A ol A 25 53dBE LML Qlo] PE 2
EVA &Ao) oJgt viet2S 224d%0] Atzo
2ok w2 202 YEpit

FuEE 63HzoA 9 viESA3g o] 7]
SR tha A3]ElaL 9lom| 125~250Hz0 A=
| AT AL Al M2 E Ve aL Sl

N

37 Y= vAE 8480 lu% =) EtWO] 2

A g He AV = E"li S5 g

AR} e Ao F7FE I, 1t Bt

o] WAo] S5 500Hz0149] viE23E

o] S7Fslo 75‘%*% = el Befet A8-2 5t
[e]

A
>
&£
111

A9 71 wel 125~500Hz
uel g ol gastol iR A S s

3 FHF A Aol Sy a9l

£

[

s e T T = (o
O

e
lo 1
L
“*E

_\ﬁ

2
_r;

@ QPTXHA X*&rr#’ﬂ 0hE e A &
% A SSAE A8 AldiolM e FsAsl
WO ol e ALslA] ko AdlEc A2 A0
w2} 1~8dB, F%;ﬂ 2 1~10dB 7h4;<>;+7} %
© AOR YEhon, FulelEs F¥e4S
SELEHIE STk 125Hz04 %543
500HzO A &f A aa7} 22 20 = yepgth

(3) A AAF w2 HeEAe 242
E SefEgol Aot GAAE Als B¢
Ao} =AY ] Lo A ZE ALK} A=A

rJo r

ne

lo



HEO
]

- 230 / 257

ER0| M2 SSTH HIHSAS AIES0| 2et AedT 225

& 1~4dBO} AR} Qe ACR BAEow,
FUFASL 292 FPL 135mme Akl d 7
G572 A9} 20| 3dBe) A EIT} AR
U e =7} 150mmel AdelHE ool =
o AIRES e Qo] St BadE
g3lo] AT Aol FUFAL] dhat e
A} AsElojof 3 205 gk

W 43 A 95 4 3 R 43
RECRS
1 g1 AIe] Bct FHEASE 143

B RS ‘JrEHH‘ii o, $ETAES 4F
*ﬂfH"ﬂH 3dBe| HMEYS &2 "a‘%xﬁl% 2t

>

o= B Haty
e s Aol Aghxa 312 WAIs] 9
A 54 BAL Aol WS

o
o] gloly} el LYy HAre] Hlx| g

a0l= olhEeS N3 ‘594 o] o4O

]t‘ 9 "ﬂ“ﬁ} «]7} ﬁ:rLQE}
®) Q%ZH ol ‘I]rE mock—up ézé 4 244
i, A T .
of) whepA X*”}Zq o7 743"‘??7—:" 3 3 0~5dB, 3%
AL 0~3dBY A4ZA A dedde 2

Beranek, S. J., 1984, Noise and Vibration
Control in Buildings, McGRaw-HILL.

Fahy, E. J.,
vibration, Academic Press, London.

AWE, 1996, “FEFE neFA L) Bepd A
R L L DAL DS

AEA &, 2001 “——L'%—ZFEH H}ﬁ% o i
=
[}

1993, Sound and structural




