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ABSTRACT

Anti-vibration hangers can effectively reduce sound and vibration transmitted through structural
connections between concrete slabs and supported ceilings. This research examined the impact of
installing anti-vibration hangers on reducing floor impact sound through mock-up tests. Results showed
that with anti-vibration hangers, vibration acceleration levels decreased above 200 Hz for both heavy-
and light-weight impact sources. In terms of floor impact sound, reduction in heavy-weight impact
sound was marginal, occurring only below 200 Hz with a maximum decrease of 1.7 dB. In contrast,
the sound pressure level for light-weight impact sound steadily decreased by at least 2.7 dB starting
from 630 Hz, reaching a maximum reduction of 4.8 dB at 1250 Hz. Therefore, the effectiveness of
reducing both vibration acceleration and floor impact sound was confirmed for a lightweight impact
source. This suggests that the application of anti-vibration hangers can effectively reduce floor impact

sound, particularly in response to continuous impulsive sound like those generated by tapping machines.
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Fig. 2 Installation of the ceiling structure in receiving
room

Fig. 3 Tray ceiling finished with gypsum boards
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(a) Hanger

(b) Antl-Vlbratlon hanger

Fig. 4 Ceiling hangers for experiment
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Table 1 Measurement and analysis equipment

Equipment Model(company)

UC-59(RION)

Microphone

Accelerometer KS78C.1000MMF GmbH)

H/W : 01dB dB4(ACOEM)
(4 ch. sound and vibration analyzer)
S/W : MATLAB(MathWorks)

FFT analyzer

Finishing mortar 40 mm
Autoclaved lightweight concrete 30 mm
Expanded Thermoplastic Polyurethane 40 mm

Concrete slab 120 mm

< >

Anti-Vibration Hanger

1350 mm J
O A2 Ceiling system o A4
® A3 Side Wall

Fig. 6 Location of the accelerometers
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Fig. 7 Floor impact sound measurement with hanger/anti-vibration hanger
Table 2 Measured floor impact sound pressure level of heavy-weight
Variable Z‘i,Fmax [dB] IﬁA,Fmax

50Hz | 63 Hz | 80 Hz | 100 Hz | 125 Hz | 160 Hz

200 Hz

250 Hz | 315 Hz | 400 Hz

500 Hz | 630 Hz| [dBI

Hanger 88.9 87.1 72.3 69.0 61.7 66.3

60.9

56.3 55.1 539

52.7 522 64.6

Anti-vibration
hanger

89.1 87.0 73.1 68.4 60.0 64.6

61.8

56.5 56.4 53.5

52.8 53.1 64.6

Table 3 Measured floor impact

sound pressure level of light-weight

. Ly [4B] .
Variable 7100 125 [ 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1000|1250 | 1600] 2000|2500 3150 | [am]
Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz | Hz

Hanger | 63.4 | 58.6 | 64.0 | 60.9 | 60.6 | 57.9 | 51.2 | 50.0 | 532 | 54.4 | 54.4 | 54.9 | 53.2 [ 50.0 | 45.4 | 39.4 | 56
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Fig. 8 Vibration acceleration level excited by rubber ball in case of hanger and anti-vibration hanger installation
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Fig. 9 Vibration acceleration level excited by tapping machine in case of hanger and anti-vibration hanger installation
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