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of Heavy—weight Floor Impact Noise
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ABSTRACT

In this study, a new slab system where a part of precast slab is connected each other by
viscoelastic material is proposed and numerical analysis is performed to evaluate the effect of the
connection between the material and PC slab on the vibration and noise control. Substructuring is
introduced to develop the equation of motion for the slab system. In addition, the optimal
properties of viscoelastic material are investigated. For the performance evaluation of the new slab
system, the sound power and acceleration responses of the slab are compared with those of two
way slab and one way slab, respectively. Numerijcal analysis results show that the sound power of
the new slab system can be reduced by viscoelastic material significantly.
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Table 1 Properties of PC slab system for numerical
analysis

Width (W ) 45m
Slab system Length (Lo Slm
Thickness (Ts) 0.18m
Boundary condition Hinge for all side
Width (W) 1.475m
Length(L,) 51m
Young's modulus(E) 21.584 GPa
PC slab Poisson ratio(v) 0.176
Density (p,) 2400 kg/m®
Thickness (Ts) 0.18m
Storage modulus(G;) 0.5~2.5MPa
Loss factor () 0.0~2.0
‘ _ Density (p,) 1200 kg/m’
Vlrsrfaigls:f © Damping (c,) 5 kN/sec
Stiffness (k,) 1000 kN/m
(bet\xgﬁhp(g vs)labs) 25 mm
Density (p) 1.25 kg/m’
Air Sound speed (c) 340 m/sec
Wavenumber (k=w/c) 1.1 (at 60 Hz)
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Table 2 Natural frequencies of slabs

Connection|  Free | = VE |

9.69 15.01
24.54 28.83
24.54 33.03
38.7 41.53
44.84 53.43 97.94
58.79 61.36 116.53
Natural 58.79 62.04 129.67
frequency 86.69 88.18 142.67
(Hz) 94.54 98.39 163.60
108.10 109.57 183.39
108.10 109.75 186.25
152.74 153.65 193.78
153.01 155.31 209.56
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173.14 174.46 246.65
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