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A Study on Interlayer Noise Reduction through Application of
3D Textile Structures using Finite Element Method
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{Abstract)

In this study, focuses on noise reduction between floors in the civil and
architectural fields. Specifically, it investigates the application of newly developed 3D
Textile to slabs to reduce interfloor noise. The effect of 3D Textile, through
performance analysis via experiments and noise analysis using finite element method,
provides a new understanding of noise reduction technology, and is expected to

contribute to the improvement of living quality in residential spaces.
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Table 1. Inter-floor noise field diagnostic
measurement results

.- 7% 25 1% o4
A % A %

2014 17 21.0 64 79.0
2015 15 9.4 144 90.6
2016 5 2.5 198 97.5
2017 24 5.9 385 94.1
2018 32 7.6 387 92.4
2019 35 7.6 427 92.4
2020 18 9.8 165 90.2
A 146 7.6 1,770 92.4

Table 2. Number of complaints about noise between
floors by cause of noise (accumulated)

g 99l 2012-20209 HedeE)  HE%)
7;3;] 40,598 67.6
A A 2,588 43
= 2,224 3.7
= 7+ 1,184 2.0
7HAA = 1,699 2.8
o} 927 1.5
71g 10,841 18.1
7 60,061 100.0
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Fig. 9 Overview of floor structure and measurement
for noise measurement
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Fig. 10 Comparison of impact ball and bang machine

according to actual impact force (Kim et al.,
2005).
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Table 3. Calculation function(KS F 2863-2)

A% WYIR NeYd A Mo uhe

XiA,Fmax 2AC g

50~630Hz 19 1/3&EE %, 63~
j 500Hz #1919 1/1 SetE tide #AJS)
= Az

1/32EtE to] == 1/1LEE g9
HAd vEAS i A HA &
Y2 FEA|

XiA,Fmax,j

1/3 B g9 B 1/1 SEE 499

A A-7}% BAZF (Table 4.

Table 4. A weighted calibration value

Hert 1/3%EE g 1/18EE 39
A(dB) A(dB)
50Hz -30.3
63Hz -26.2 -26.2
80Hz -22.4
100Hz -19.1
125Hz -16.2 -16.2
160Hz -13.2
200Hz -10.8
250Hz -8.7 -8.7
315Hz -6.6
400Hz -4.8
500Hz -3.2 -3.2
630Hz -1.9
Table 5 Experimental results
Impact Ball
Reference 1 Layer Model 2 Layer Model
(3D Textile) (3D Textile)
s s1 49 49
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Flg. 11 Noise analysis model material data information
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Fig. 12 Nonreflecting feature
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