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Noise and Vibration Characteristics of Heavy-weight floor impact

by Using Damping Materials
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ABSTRACT

The Characteristics of noise and vibration by heavy-weight floor impact sound was studied. Resonance

frequency increased a little in structures that use damping material in living room and bedroom, and acceleration

waves length that respond became short, and displayed aspect that oscillation level decreases. Result that measure

sound pressure level, structure that compare and applies damping materials with structure that apply the resilient

materials from 63Hz lower part that impact energy is concentrated in energy spectrum of heavy-weight floor impact

sound displayed result that sound pressure level decreases remarkably. Therefore, according to use of damping

materials, confirmed reduction effect of heavy-weight floor impact sound.
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Fig. 1 Apartment for floor impact sound test

Table 1 Floor system details
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Table 2 Natural frequency and acceleration on the slab

(living room)

2 n frlzglagrnac]y Acceleration Accil“e’z?txon
1st [Hz] [m/s% [dB]

A TZE 27 0.46 93

B #% 17 0.34 9

C & 21 0.45 93

D 7% 18 0.35 91

Table 3 Natural frequency and acceleration on the mortar

(living room)

S frI:gttjgxily Acceleration ACC%‘EII:I{UOH
1st [Hz] [m/s7 [dB]

A TZF 33 0.10 80

B 1% 32 0.04 71

C+& 20 0.29 89

D #% 24 0.08 78

Accoleration levet [dB) Accaleration level [dB)

Accoleration [m/sf]

_99_

e

o
£

o
»

o
=

o
=

°
N

01

to 20 30 40 50 60 70

Frequency [Hz]

(a) Natural frequency on the bare slab

10 20 30 40 50 €0 70

Frequency [Hz]

(b) Natural frequency on the mortar

Frequency [Hz)

(c) Frequency response on the bare slab




7 7ze Wz me FH4 89 2" d)F
Az §% 2HEHe~hIME BAAE 48 A B,
DFEE 9348 A89 CPES vlise] AFAEE
9Tyl @od, AR RE PLHES ¢+ U
.

ot WETE 54 WHE T 2FeE AP:
shue Weto® MuY 4 glod, FHAE AgsEe
DFASEE 3G A ASAEEALe] AR
278 g

200 e NEEN HI}

943 AF ~2HMEY(Fig. 3)8 EH W &YHN
3% 2%, 2H/HIEFE 30~39HzolH EL H=2
BEE Bolxn oy, 4 Fx9 HYo] wE AF
HEEHE S Z Aojrt Ye AR 7k(94~9% dB)
< uehlidled, A% #HAE ANFHT 2E
& AT FF nHIAFFE 36~46Hz2 JERY
31 S

a8y FEANE ANFTF CTFEE TAFERFEI B
Hgez grste 4948 Yl 4 3x9
A W3o) 47 Jeriscue H3ls w
ZHAE A FE A, B, DTFRE LFATFY =
7tet #A A FrtgTde] 25~30 dB AREIL
U, @FAE AFF CFEE 4 dB AZREE Ag=
el Ao

Zt 729 "3l 0E Fu5 39 AHEH(, d)
I A §E 2"9EH(e~hAME ZHAE L
A, B, D7xs #5348 FEF Crze nusiy
AE7MEE SHRFo] golAH, /&E gy Z42Ee
4 = YAk

Ads wre] W SHel LEUFAT F PRI
Wsle] W AFS vug Ad, ¢EAE A3 C
TFEE FAFoee W udEg ey, A5
=d =3 2 st dsied, #AAE AFE
A, B, D#2%E ulg 7z 14EHL BAFE T
AFFsst F7rstden, AS7rEE Sgngo] &
olx 1, M4 E #E FaAHE AAES & £ YA

ol old fFAd T AFVIN AFy BEHE
FHZHYY A 2"gEYY EAHI dxde o
3l Sgdol Folste AHBE zYste Ao=m
et o, B g o] A4S ALEE T
Zo e SdeEdo] ZAstE A vehdh

2o e
o

- 100 -

Accsteration [m/e']
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(d) Frequency response on the mortar

Acceleration [m/a")

(h) Time response on the mortar
Fig. 3 Vibration spectrum of typical floor structure



Table 4 Natural frequency and Acceleration on the slab

(room)
S frI:ca]E;ily Acceleration Acc%sgtlon
1st [Hz] [vs7] [dB]
AFx 39 0.67 9%
B 1% 30 0.60 9%
C #% 39 0.56 %

D #% 31 053 A
Table 5 Natural frequency and Acceleration on the
mortar (room)

e ﬁlggsle;ily Acceleration Accgsglitlon
1st [Hz] [mvs7] [dB]

A +Z 46 0.063 76

B *x 42 0.063 7

CT+% 36 0.38 92

D #% 42 0.028 69

Acceleration level {dB]

50 60 70
Frequency [Hz]

(a) Natural frequency on the bare slab

Acceleration level [dB)
o
8

40 60
Frequency [H2]

(b) Natural frequency on the mortar

Acceleration [m/s']

Frequency [Hz])

(c) Frequency response on the bare slab
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Fig. 4 Vibration spectrum of typical floor structure
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Table 6 Heavy impact sound transmission level
of typical floor structures

o3 AS4 W7t

T = T H 3
ATZ 46 48 30%
BTZ 45 45 34%
Cra 51 50 35%
DT 45 44 44%
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Fig. 5 Heavy impact sound transmission level of
living room
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