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Use of Damping Materials for Reducing
Heavy-weight Floor Impact Noise in Apartment Buildings
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ABSTRACT

Noise and vibration generated by heavy-weight floor impact in apartment buildings were studied. The
resonance frequency increased in the floor structures where damping materials were used in the living room and
‘the bedroom. Both the acceleration wavelength and the acceleration level decreased. The results showed that the
resonance frequency increased and vibration acceleration level decreased when the damping materials were used.
Heavy-weight impact sound levels of the structure decreased substantially below &0Hz.
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Table 1 Examination conditions

T & HeA AE A ¥ (DMA-2980)
ez 2 | -145~600C
Ao F | 18N(FEF+H3E)
2 ) (25mm),
HYxzd | 5399(0.5~10000um)
k&'r] "‘bﬂ [ (lnm)
A = ¥°| 10mmol 3},
- A& 40mmo)3H (A FAIYHE 1 F)
T ¥ Al gz
==z 25, 30, 35,40 °C
F o F 5~50Hz
asza | 2489 15 um
°1] 5]"6‘ 0.01N
Al A 2)E : 20.5mm, ¥°} : 6~6.9mm
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Fig. 1 Properties of matter by frequency and
temperature

Table 2 Loss factor

Material Loss factor
Damping material 1.40~2.20
Aluminum - 2x107°~2x107°
Concrete 0.02~0.06
Rubber 0.1~1
Steel 0.002~0.01
Wood 0.005~0.01
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Fig. 2 Apartment for floor impact sound test
Table 3 Floor system details
TE wgE 74
ATZ | £88 (150mm) +ARA A (15mm) + FF7| E 2 E
(30%) | (45mm) +7}7-28 (50mm)
B7Z | £#H.(150mm) +A A (20mm) + 27| X2 E
(34%) | (40mm) +°}E2(50mm)
CTZ | £#1 (150mm) + 8954 (20mm) + 37| X2 E
(35%) | (40mm) +o}7+22 (50mm)
DF% | £¥18(150mm) + 371 L Z 38 E (45mm) + A7)
(44%) | 15mm) +9}12E2 (50mm)
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Fig. 3 Vibration measurement with triggering
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- Bang machine (FI-02, Rion)
- FFT (4-Ch. Pulse, B&K)
- Microphone {Type 4165, B&K)
- Accelerometer (PCB) '
- Notébook computer (COMPAQ)
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Table 4 Natural frequency and acceleration of
bare slabs (living room).

Natural . Acceleration
B frequency Acceleration level
1st [Hzl [m/s?] [dB]
ATFZE 27 0.46 93
B+x| - 17 0.34 91
C+z% 21 0.45 93
D % 18 0.35 91

Table 5 Natural frequency and accéleraﬁon of ”
{finished structures (living room)

2w frzlgtxliarr?cly‘ Acceleration Acc?és‘;?tio“
1st [Hz) {m/s?] [dB)

A 7Ry 33 a.1Q 80

B 3% 32 0.04 71

C % 20 0.29 89

D 7% 24 008 78
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Table 6 Natural frequency and acceleration
of bare slabs (bedroom)
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‘Table 9 Heavy impact sound transmission
level of typical floor structures (1)
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Table 8 Damping Ratio
]
I
0.015 0.079
0.010 0.018
0.013 0.029
0.009 0.027
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Ist [Hzl [m/57] [dB] _ A4 ks
ATE[ 39 0.67 96 ATE 46 48 30%
B 7% 30 0.60 96 B7x 45 45 34%
C 7% 39 0.56 95 crz 51 50 35%
D¥z| 3l 0.53 94 D7= 45 44 4%
Table 7 Natural frequency and acceleration Table 10 Heavy impact sound transmission
of finished structures (bedroom) level of typical floor structures (2)
o u | iopuanny | Acceleration | Accieon PR ¥l 3
1st {He] (m/s?] [dB] C-17% 57 7E3Z
ATE 46 0.063 76 Cc-27x 58 ZR\E, oHES BES7L
B 7% 42 0.068 77 C-37z 50 327123 934 4
C Ttz 36 0.38 92 C-44% 45 ARA AYTFE
D ¥z 42 0.028 69
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