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Abstract :

This study is to explore floor impact sound and sound insulation of reinforced concrete structure with void-deck slab

system which combines polystyrene void foam and T-shaped steel deck plate. A void-deck slab system can effectively reduce the
amount of concrete used and hence the mass of a reinforced concrete slab. Also void slab system has dynamically favorable for
bending. Three-bay 2-story building was constructed as a mock up test specimen using void-deck slab system and floor impact sound
was measured to valuate sound insulation performance. Light weight floor impact and heavy weight floor impact were investigated.
Light weight floor impact pressure levels were 32dB, 28dB, and 29db at representative locations which are 1* level in the floor impact
sound insulation performance grading system. The heavy-weight floor impact pressure levels were 44dB, 45dB, and 43dB at
representative locations which are 2" level in the floor impact sound insulation performance grading system. Therefore void-deck slab
system can be used in public housing apartment building in terms of not only effectively reduced construction materials but also floor

impact sound insulation.
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(a) One-touch system

(b) Schematic view of Void-deck

Fig. 1. Void—deck slab system (a), One—touch buoyancy
protection system, (b) Schematic view of void—deck slab
system),
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Fig. 2. Details of void—deck slab,
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Table 1. Material properties of finish mortar

' ] Test
Material | Size Strength Standard method
Cement | Above co;?r;;rne;slllve T-day | Above 14 KS L
FSlury | 40mm | | 14day | Above 21 | 5220
61



Table 2. Lightweight porous concrete

materials | Standards Quality items sggzgzs Specification
Density of slurry Above 0.52
Flow (mm) Above 180
Above Appearance Fine
Cement | grade 0.5 KS F
+ foam Comp. 7-day | Above 0.9 4039
concrete | Density strength
04~05 | (N/mm’) | l4-day | Above 1.4
Thermal conductivity
(Wi/(mk)) Below 0.16

Table 3. Material properties of side insulation

Item Quality standards
thickness(mm) 10
material PEO
dynamic modulus(MN/m’) below 150
absorption(v/v %) below 4

Table 4. Material properties of floor insulation(CS—30G)

Item Quality standards
. . thickness 30+3
Dimension and
tolerance width 880 + 20
(mm)
length 1,770 £ 30

Raw material

elastic graphite +nonwoven fabric

Table 5. Material properties of EPS void foam(VDII-280)

Ttem Quality standards
height 130+ 10
Dimension and
tolerance width 420+ 10
(mm)
length 1,100 £ 10
weight(g) 910~ 1,113

Table 6, Material properties of T—shaped deck plate

Item Quality standards
) ) height 58+1.5
Dimension and
tolerance width 600 + 5, —2
(mm)
thickness 0.8 +£0.08
category Galvanized steel sheet
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(b) Arrangement of void foams on floor
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Fig. 4. Mockup design for void—deck slab system, (a)
Reinforcement of slab, (b) Arrangement of void foams on floor,
(c) Transverse section,

Journal of the KOSCS, Voal. 30, No. 1, 2015



G2 S20|Et AL EtE S22l A5dS0l tet dE24d Bt

Table 7. Floor impact measurement devices

Measurement devices Company and model
Light-weight floor impact
noise source RION Co., Ltd. FI-01, Japan
Standard floor (Tapping Machine)
impact - : 3
oor impact noise source .
(Bang Machine) Bang Machine-T shape, Japan
Frequency analysis device |RION Co., Ltd. SA-01, Japan
Sound ar_1d Microphone RION Co., Ltd. UC59, Japan
reverberation
time Microphone Preamplifier |[RION Co., Ltd. NH22, Japan
megsufement Omnidirectional sound source Dol2, AVM
evices
Amplifier M700, INTER M

2000Hz, S352A-32 63, 125, 250, 500Hz2] 1/1 =€}
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Table 8. Standard levels of floor impact sound insulation

(Unit : dB)
Inverse A normalized floor impact| Inverse A normalized floor
Level sound level impact sound level
(Light-weight floor impact noise) (Floor impact noise)
1 Lyoaw <43 Ly g aw =40
2 3L,y <48 <L g aw =43
3 B <L, o <53 BL e g <47
4 53 L, 4w =58 41 < L g aw =50
Table 9. Light—weight floor impact noise (Unit : dB)
Mocku Single number
test P| 125 Hz | 250 Hz | 500 Hz [1000 Hz|2000 Hz quantity
L, n, AW
1 46.0 31.9 30.7 32.5 31.6 32
2 46.6 30.6 27.5 26.3 254 28
3 49.1 335 27.9 25.6 254 29
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Fig. 9. Mockup test result of light—weight floor impact.
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Table 10. Floor impact noise (Unit : dB)
Single number
Mockup | 63 11, | 125 Hz | 250 Hz | 500 Hz quantity
test
L, Fop AW
1 743 51.1 33.0” 28.8" 44
2 75.5 50.0 3197 273" 45
3 73.7 522 32.17 2597 43

" The difference of noise levels between floor and ambient(background)
was below 10dB.
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