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Floor Impact Noise Reduction Performance of Double-Floor System in
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ABSTRACT

Floor Impact Noise is a structure-borne noise which is mainly caused by vibration of concrete
slabs. The majority of previous studies have focused on investigating performance of absorbing sheets
on the reduction of floor impact noise. But absorbing sheets do not efficiently reduce heavy-weight
floor impact noise level because it cannot absorb slab vibration, which is the fundamental noise
source. In this study, double-floor system was developed in order to reduce floor impact noise level
in residual buildings. This floor system reduces heavy-weight impact noise level by reducing vi-
bration response at the center of slab, which has maximum amplitude in the 1st vibration mode.

In order to identify the performance of the double-floor system, experiments were planned.

Primary test parameters are span of double floor, arrangement and types of absorbing sheets.

1.4 E 2014 wEASR A geTE vEsAS A

W4 0 HE)E ARE BRu

S FEFY 30489 M 2 Qe ofo] 2 % gueTR 4%, AYAYAY A9 5

Sof qupd, WALl o A%0m ot AYA  HEEAS AR A¥ WATAL AL 1

A FAEAL BAL 2= ow 3¥A U P A AFAE AT EuiErzd e 99

U $EFY mEAlETEE NHEEE)) o 28 PEROR WuFAe A% &dE )
2 Sn Aol $3AE AU EahaTaE 8 oyt

ofglel. WEHEAS AZS A5 AHEHo} £ 9F  FFEASS wAARLY AFoE ATy

A AFsAgds 2442 v, FEEAee waxlEel A 9% B TRI|dLsolt ©

B TFTAE ARS A, TEA] THe

t  Corresponding Author ; Member, Department of Asle] Bl tzA|AE AEST z1He] F7)

Architecture, Seoul National University =

> 2 ZolE= Aluy) I

E-mail : parkhg@snu.ac.kr = 2oleE A 7}_ =ike
Tel : +82-2-880-7055, Fax : +82-2-882-7053 2 dATedeE S48 Bk S sdre 1

¥ Member, Department of Architecture, Seoul 98 AN = YEE o] 88l o|Fufuh
National University Aok 7z TS

*  Member, Department of Architecture, Seoul : . N . !
National University el digh A% H5s S dd I

ol
O

2L N o
o e ol ¢
_O‘L
2
£
b
ot
o
ofN
k)

197



S
=

i
o A

174

Txe} ve) Bi, A% W57 59 56 ol
3
=

%
Hpe e S AT e,

o]

— HEHOR2EH
— OtZZ 26 400m 0] &

— EE2ZE32E s0m 0| &
— 2HEM 200m 0] 2
— Z32E s 210m 0l

Figure 1 Configuration of Standard Floor Structure
(Floating Floor System)
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Figure 2 Configuration of Proposed Double-floor
System
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Figure 3 Types of Deck plate of Double-Floor
System
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Figure 4 Force Transmission Path of Double Floor

System(left) and Floating Floor System(right)
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Figure 5 Vibration Response of Slab in Double Floor
System(left) and Floating Floor System(right)
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Figure 5 Vibration Test Room Plan and location of

impact and receiving points
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Figure 6 Plan of Mortar Plate Specimens
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Figure 7 Section Plan of Flat Type Mortar plate
Specimens(Top) and Non-flat Type Mortar
plate Specimens(Bottom)
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Figure 8 1st Mode Shape(Top) and 2nd Mode
Shape(Bottom) of Slab
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Table 1 Specification of Specimens

Absorbin, Span of . s
Name| " Sheet | Double |Absoring |Finishing
Arrangement Floor
FO1 Full - Rubber Flat
F0O2 Partial 2.0m Rubber Flat
F0O3 Partial 2.5m Rubber Flat
FO4 Partial 2.8m Rubber Flat
F05 Full - EVA Flat
FO6 Partial 2.0m EVA Flat
FO7 Partial 2.5m EVA Flat
FO8 Partial 2.8m EVA Flat
F09 Full - EPS Flat
F10 Partial 2.0m EPS Flat
F11 Partial 2.5m EPS Flat
F12 Partial 2.8m EPS Flat
NO1 Full - Rubber | Non-flat
NO2 Partial 2.0m Rubber | Non-flat
NO3 Partial 2.5m Rubber | Non-flat
NO4 Partial 2.8m Rubber | Non-flat
NO5 Full - EVA Non-flat
NO6 Partial 2.0m EVA Non-flat
NO7 Partial 2.5m EVA Non-flat
NO8 Partial 2.8m EVA Non-flat
N09 Full - EPS Non-flat
N10 Partial 2.0m EPS Non-flat
N11 Partial 2.5m EPS Non-flat
N12 Partial 2.8m EPS Non-flat
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Table 2 Material Properties of Specimens

Material Property Value
Mortar Mix Proportioning 1:3
Density 3000 kg/m?
Steel Plating 7n
Density 7800 kg/m?
Rubber Dynamic Modulus 30 MN/m?
Loss Factor 1.0
EPS Dynamic Modulus 24 MN/m?
Loss Factor 0.2
EVA Dynamic Modulus 7 MN/m?
Loss Factor 0.1
Concrete Density 2400 kg/m?
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Figure 7 Specimens of Finishing Floor Structure
(Mortar-Deck plate)
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