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ABSTRACT

The purpose of this study is to examine the main factors in the control of floor impact sound
with various design and construction methods of a floating floor. The factors that were considered
include the thicknesses of the resilient and mass layers and construction order of the lightweight
concrete to secure a floor flatness. The results, which were measured at mock-up housing units,
showed that increasing the thickness of the resilient layer loading the same mass is effective in con-
troling the amplification due to mass-spring-mass resonance at 63 Hz. The sound reduction by in-
creasing the thickness of the cement mortar from 40 mm to 80 mm was analyzed using 6 dB of a
bang machine, 8 dB of a rubber ball, and 8 dB of a tapping machine in the single number quantity.
According to the construction order of the lightweight concrete, the reduction effect in the single
number quantity was similar to each other. The relationship between the floor impact sound reduc-
tion and different heavyweight impact sources showed a high correlation coefficient of over 0.9 at
below 63 Hz, and a relatively low correlation coefficient at 125 Hz ~ 250 Hz. This result indicates a
different subjective response related to floor impact sound reduction with different heavyweight im-

pact sources.
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Fig. 1 Floor plan of the studied housing units

Fig. 2 View of installing the specimen

Table 1 Dimensional properties of the living room

Floor Width | Depth | Height Specimen| Room

typze G | o) | o) area | volume

() ) | (m)

Width to
depth ratio

59 4.0 6.4 2.3 232 534 1:1.6

84 5.0 72 2.3 359 82.6 1:1.4
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Cement Mortar (40 mm)
Resilient layer (30~60 mm)

Lighteeight Concrete (40 nnmy)
Concrete slab (210 mm)

(a) Case 1 : lightweight concrete on top of the slab

Cement Mortar (40~80 mm})
Lightweight Concrete (40 mm)
Resilient layer (30~60 mm)
Concrete slab (210 mm}

(b) Case 2 :
Fig.3 Cross section of the studied floating floor
structure

resilient layer on top of the slab
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Table 2 Description of layers composing the floating floors
(L : lightweight concrete, C : cement mortar)

Floor C Structure of the floating floor (mm)
typze I\?sle Ist 2nd 3rd Total
(m°) layer layer layer | thickness
EVAQ20)+

59 Case 1-1 L EPS(40) C 140

(40) (40)
Case 1-2 EPS(30) 110
EVA(20)+ C 140
Case 2-11 "Epg(40) L @0) [ 110

84

Case 22| poszgy | 40 ¢ 150

Case 2-3 (80)

(a) EPS 30 mm (b) EVA 20 mm + EPS 40 mm
Fig. 4 Specimen of the resilient material

Table 3 Acoustic properties of the resilient materials

Typq o Thickness D}_/namlc Loss Density
resilient B stiffness factor (k /m3)
material (MN/m?) &
EPS 30 18.2 0.13 19.4

EVA | EVA | 20 29.3 0.14 55.6

+ 60 14.6 0.13 31.1

EPS | EPS | 40 30.7 0.17 18.6
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Fig.5 Transmissibility with frequencies

for

each

Table4 Resonance frequency and transmissibility of the

specimens
Case of the specimens

Case | Case | Case | Case | Case

1-1 1-2 2-1 2-2 2-3

Jo (Hz) 624 | 69.7 | 56.8 | 634 | 46.9
ﬂfo(Hz) 882 | 985 | 80.3 | 89.6 | 66.3
Transmissibility in-| g g9 | 75 | g0 | 7.1

maximum (dB)
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Fig. 6 Schematic diagram of the grid on the floor
for vibrational modal test
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housing units in 1 Hz narrow band
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Table 5 Single number quantity of floor impact sound
for each case

Single number quantity [dB]
1:10(: Case of H?'Zu./ywelgl)lt ng(gtwel)ght
ypz specimens i,Fmax, AW. n,A?)V
(m) Bang Rubber Tapping
machine ball machine
Bare slab 50 47 65
59 Case 1-1 47 42 44
Case 1-2 52 44 41
Bare slab 53 48 67
34 Case 2-1 50 44 44
Case 2-2 53 47 45
Case 2-3 47 39 37
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D Bang Machine [ ImpactBall @ Tapping Machine
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E 20
g 10 6 °
B e
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Case of Test Specimens

Fig. 10 Insertion loss indicating the single number
quantity by installing the floating floors on
bare slab
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