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Floor Impact Sound Isolation Performance by Composition of Ceiling and Wall
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ABSTRACT

The impact sounds, generated by the walking of people, the dropping of an object or the moving
of furniture, can be a source of great annoyance in residential buildings. The characteristics and level

of this impact noise depends on the object striking

the floor, on the basic structure of the floor, and

on the finish materials of floor. The focus of this paper is to investigate the amount of improvement

impact sound pressure level according to the change of the composition method of ceiling and wall.

For this purpose, we tested impact sound pressure level of several cases which is the inserting of

mineral wool, the increase of the thickness of air
and attach the mineral wool on wall in the Floor
show that the composition method of ceiling and

layer, the using of anti-vibration rubber in ceiling
Impact Sound Test Building of KICT. The results
wall is more effective in the reduction of light

weight impact sound specially in 125 Hz and 250 Hz.
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v BE2RE PAEE A2E Adste e WSl o R WATA 3 & AFTA 9
E FES F Jd AZEE AN wigs A FRE AASNET 1% AT HAE FA
HEE Fotq 34 AgHe 2 WAse 2 FARE WY FHS5 SAS AUEdT
o2 7uz" A7Ase o wgEz e A W72 FETYe A A FAUEER A
A2 FEAH AR B ofde HE 58 Bl FEHO YUld A A dIAE s wit
ALl AgHH, - Z2FEAY g 2E & i, Uex] HAe HARE spgEE o] o
N98E HIR A ARFASS HHAAMY s otk ] B2 uigFAZ ] Jjojgo] ¥
&ol ®A HEHALH FHEFASE AQoMY 71 AFEE ATFE FFEL 7] Wl HAZRH
o go] A HrrEU WA E 2452 A7) S8t §E5A4E 4Ad
] AFolME netEA L A7k Aoz o o FAS APAeS AHEYT FSA AN
oz 4# Ao dgk TAAED o9 ¥ 22 EAE AEste A% AFEA ZEHEE A
U] F2AE RFeE 5o TAWEL Fslo ke W, ZEHEC FUMHoE ANAE Ad
2 S0 BEAS wlotsle] 248 A7bHe) 7] (Resilient channel) & ARESHE Wgel st A3
229 ARE g1 Lissd £ AAFHT A (36 mm x 36 mm @450 mm)E
AHEEtd 50mme SR AXE F UEE ES
2. AlSl uiH ol R FASdGT 2HEG0mm *x08mm)E ZAY F
dg g or HAsrh HFUJE AL F
2.1 AdifdT=x AFLE AHES FANFOE WAE 3FEH
A B 72E A% H4Aly 74 FHE EAS F AAFE AHREe AIEER A7

Table 1 The structure of test subjects

Type Structure Note
Wall + Mineral wool 50 mm )
Wall 1 (using wood frame) + Gypsum board 9.5 mm 1 layer Using wood frame
Wall 2 Wall + Mineral wool 50 mm({using steel stud) Using light-gauge steel
+ Gypsum board 95 mm 1 layer stud
Wall + Mineral wool 50 mm(using steel stud, resilient channel) .
Wall 3 +Gypsum board 95 mm 1 layer Resilient channel
Ceiling 1 Ceiling slab + Air layer 70 mm + Gypsum board 95 mm 1 layer -
Ceiling 2 Ceiling slab + Air layer 190 mm + Gypsum board 9.5 mm 1 layer Increase air layer
o Ceiling slab + Air layer 190 mm(Mineral wool 50 mm) . .
Ceiling 3 + Gypsum board 95 mm 1 layer Install absorbing material
- Ceiling slab + Air layer 190 mm(Mineral wool 50 mm)
Ceiling 4 + Gypsum board 95mm 2 layer Gypsum board 2 layer
Ceiling 5 Ceiling slab + Air layer 190 mmo(install shock absorbing rubber) Install shock absorbing
£ + Gypsurn board 95mm 1 layer rubber
Ceiling 6 Ceiling slab + Air layer 190 mm (install shock absorbing rubber, Install shock absorbing
g Mineral wool 50 mm) + Gypsum board 9.5mm 1 layer rubber, absorbing material
Ceiling 7 Ceiling slab + Air layer 300 mm + Gypsum board 9.5 mm 1 layer Increase air layer
Ceiling 8 Ceiling slab + Air layer 300 mm(install shock absorbing rubber) Install shock absorbing
g + Gypsum board 9.5 mm 1 layer rubber
Ceiling 9 Ceiling slab + Air layer 300 mm(install shock absorbing rubber, Install shock absorbing
g Mineral wool 50 mm) + Gypsum board 9.5mm 1 layer rubber, absorbing material
Ceﬂngl 9514(-16\;\73111 1 Ceiling 9 structure + Wall 1 structure(install 1 side) -
Celhn(gz 98;16\;\]8“ 1 Ceiling 9 structure + Wall 1 structure(install 2 side) -
Ceﬂm(gs 9S;iezvau 1 Ceiling 9 structure + Wall 1 structure(install 3 side) -
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HAAEF AN A FHFA
AE t2E A T O 1R2E HAEAG « %27 Y(bang machine) : Bang machine- T
AL FAAPEA B AgA FSAY v 23 q, 48 A
ZYE kEHoR Fdstgoen, ¥ige HaA A '—\%J)m*?“é%”?q © Symphonie, 01 dB
A AL Ceiling 2 F2(HF €Y H 210 mm+37] » Microphone : G.R.AS. {Type 40AE)
2 190 mm+A2RE 95mm 17)7F ARA Al » Microphone preamplifier : GR.A.S. (Type 26CA)
Ay AL HElElEA AYS ANEET 23k » Omnidirectional sound source @ D012, AVM
d uEYe Aoz 205 19197 Azs » Amplifier © M700, INTER M
115 o3¢ olREE A Fo 22YFHE 43
of Ath 71EY FFTHY Q¥ 30~80mme] HAF 3. MEAd
e MK Qo AgHe AAeR FRS
2 207 BbEeR B AYoME Az 3.1 Bt uhy
HAAE 8 Ha T 190mmE AAsS A Wall 1 F2v o] ExE AHedted FaA 4
T4 W dstA 1] BAFER Celing 28 A% AS AT 52 ALY § F2A(EE 60ke/m”, 50
stgich mm)E A4YF Fo HTHE 95mmE v #
A& KS F 2810-1, 2810-29% Fsted AAISIY Zoldh Wall 29 Wall 39 2= 3419 mphgha]
o, #yh= KS F 2863-1, 2863-29) Z£3ld gAY yHET HAE ¢33 E A2e AT Y2 AHEE
AL o83 TYSXNE FHrlsldn AU 94 o]&3l= AT AT ATRTrleld FATAE
v HPCERE 70em °lFsted by FE EF A2 F71E AAE Aok
g AR, FEFHE AR e 249 nlo] Fig. 48 A%g40l A4EHE+E715190 mm+
AREY ol L2mE AFE FaA ARG MIBRE 95mmE wEE ZANH(Ceiling 2 +F)
Ag AR SA7)7e o 2. FeAe I WHe FSAR mpt FAEAE be)
B2 AN (tapping  machine) FLOL  Qp  AHE AFFALY A% MA FLHAE Fopel
RIONA Table 2 Test results by test subjects
e Single-number quantily using a
reversed A-weighted curve(dB)
Type Normalized light Heavy weight
weight impact .
sound impact sound
Wall 1 49 47
Wall 2 49 43
Wall 3 50 49
Ceiling 1 55 49
— Ceiling 2 53 50
(a) Ceiling Ceiling 3 51 47
Celling 4 50 47
Ceiling 5 52 48
Ceiling 6 52 47
Celling 7 53 49
Ceiling 8 51 49
Ceiling 9 51 48
Celhn(gl zj;gall 1 50 49
Cexhrg Z;(rigall 1 50 8
. ‘ (b>. Wall ‘ 4 Ceiling 9+Wall 1 28 16
Fig.3 The view of installation test subjects (3 side)
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(b)Heavy weight impact sound Fig.5 Test results of composition method of
Fig.4 Test results of composition method of wall ceiling (increase air layer)
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(b) Heavy weight impact sound
Fig.6 Test results of composition method of
ceiling (absorbing material)
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(b) Heavy weight impact sound
Fig.7 Test results of composition method of
ceiling (increase gypsum board)
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(b) Heavy weight impact sound
Fig.8 Test results of composition method of
ceiling (anti-vibration rubber)

Table 3 Reduction of normalized light weight

impact sound pressure level(wall)
(unit:dB)
‘ ErealHzll s | oso | 500 | 1000 | 2000
Type
Wall 1-Ceiling 2} -21 | -49 | -72 | -67 | -92
Wall 2-Ceiling 2| -15 | -55 | -75 | -74 | -94
Wall 3-Ceiling 2| 01 | -59 | =79 | -7.7 | -98

Table 4 Reduction of heavy weight Impact
sound pressure level(wall) (unit:dB)

Tyne Frealfall oo | yos | as0 | s
Wall 1-Ceiling 2 | 20 | -47 | -59 | 39
Wall 2-Ceiling 2 | -18 | 24 | -53 | 355
Wall 3-Ceiling 2 | -11 | -18 | -50 | 34

Table 5 Reduction of normalized light weight

impact sound pressure. level(ceiling)

(unit:dB)
Tyme FrealBzll o0 | 50 | 500 | 1000 | 2000
Ceiling2-Ceilingl | -28 | -1.6 | -06 [ 05 | 54
Ceiling3-Ceilingl | -58 | -49 | -06 [ -15 | -18
Ceiling4-Ceilingl | -92 1 -41 ] 03 | -07 | -09
Ceilingb-Ceilingl | -4.6 | -3.1 | -05 | -0.7 | -1.2
Ceilingb-Ceilingl | -5.7 | -36 | -04 | 0.0 | -0.6
Ceiling7-Ceilingl | 41| -19|-01{-111{ -12
Ceiling8-Ceilingl | 60 | -3.7 | -1.0 | -23 | -24
Ceiling9-Ceilingl | -76 | -30 | -05 | -09 | -0.7

Table 6 Reduction of heavy weight impact
sound pressure level(ceiling) (unit:dB)

Type FrealHzll oo | 15 | 20 | 5w
Ceiling2-Ceilingl 6.2 -39 -1.3 51
Ceiling3-Ceilingl 4.8 -8.2 -5.1 -0.3
Ceiling4~Ceilingl 4.0 -85 =57 2.0
Ceiling5-Ceilingl 2.3 -42 -2.9 5.7
Ceilingb-Ceilingl 40 -8.2 -44 -0.7
Ceiling7-Ceilingl 36 -46 -0.6 14
Ceiling8-Ceilingl 41 -52 -1.2 1.0
Ceiling9-Ceilingl 52 -7.2 -2.8 0.8
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90 , Table 7 Reduction of normalized light weight
= Ceiling 1 ; impact sound pressure level(wall and
80 - il Coiling 9 +Wall 1(1 side) | ceiling) (Ul’lltdB)
w— wCoiling 9 +Wall 1(2 side) .
S TR Frealfzll 105 | 950 | 500 | 1000 | 2000
g Type
260 - (Ceiling 9+ Wall 1| | .ot oo | o |
g . (1 side)) - Ceilingl | | 80 21| 24} 16
Q
950 - n (Ceiling 9+ Wall 1| o | co | 4o | 4= .
3 (2 side)) - Ceiling1 | >° | 28| 47| 4> 28
%540 - -
8 (Celling 9+ Wall 1| } ) . ~
£ (3 side)) - Ceilingl | 2| 1| 19| 12| 4D
20&? & g, g g § g < Table 8 Reduction of heavy weight impact
oY % sound pressure level(wall and ceiling)
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e wme (eiling 9 +Wall 1(2 side) | ..
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geo- (3 side)) - Ceilingl | 0 | 98 | 92| 33
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