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ABSTRACT

Non-load bearing walls are widely used to facilitate the redesign of multi-residential housing

spaces. However, as there are different noise characteristics between load bearing walls and non-load

bearing walls, the effect of implementing non-load bearing walls on floor impact noise and slab vi-

bration compared to load bearing walls needs to be studied. In this study, field experiments are car-

ried out in a mock-up structure with various types of light-weight dry walls to evaluate the effect of

implementing non-load bearing walls on floor impact noise and slab vibration. We find that there are

little differences in the slab vibration and the floor impact noises between the different types of

light-weight dry walls. This study also performs a series of numerical analyses for different types of

light-weight walls and load-bearing walls to evaluate the effects on slab vibration and floor impact

noise. From the numerical analyses, it is observed that the types of light-weight walls makes little

difference to the effect on slab vibration and floor impact noise which is consistent with the field

test result. However, the numerical analyses show that the floor impact noise characteristics are dif-

ferent between the load-bearing walls and the light-weight walls because the effective plates are dif-

ferent, although the configuration of the slab is the same.
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Fig. 1 Drawing of mock-up house

Fig. 2 Test specimen installed in mock-up house
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Table 1 Composition of light-weight dry wall

Type Composition
Type 1 : Fireproof plasterboard 19T 2P + glass
plasterboard wool 24K 50T + fireproof plasterboard
system 19T 2P
Type 25 1 | ight-weigh I 75T
light-weight ight-weight concrete pane 75 -t
glass wool 32K 50T + light-weight
concrete

sandwich panel

concrete panel 75T

Type 3 :
ALC composite
structure

Soundproof plasterboard 12.5T 2P +
glass wool 24K 25T + ALC block 100T
+ glass wool 24K 25T + Soundproof
plasterboard 12.5T 2P

Table 2 Size of mock-up house

Type Value

Slab thickness 210 mm

Wall thickness 200 mm

Receiving room area 7.50 m?

Wall area 6.21 m*
Table 3 Specification of test equipment

Equipment

Model & specification

Standard
impact source

(heavy-weight) bang machine
(light-weight) tapping machine

FFT analyzer

SIEMENS, SCADAS mobile
- Sampling rate : ~204.8 kHz
- Dynamic range : ~ 150 dB

PCB, 352C33
Accelerometer | Sensitivity : 109 mV/g
- Dynamic range : ~50 g
- Frequency range : 0.5 ~ 10000 Hz
GRAS, 146AE
Microphone - Sensitivity : 50 mV/Pa

- Dynamic range : 18 dB~ 133 dB
- Frequency range : 3.15 kHz ~ 20 kHz
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Fig. 20 Operating deflection shape of case 2
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