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ABSTRACT

This study investigated the relationship between dynamic stiffness, thickness, and heavy-weight
floor-impact sound level for EPS resilient materials with 10 MN/m® ~ 30 MN/m® dynamic stiffness and
10 mm ~ 30 mm thickness. As a result, the single-number quantity (SNQ) with a bang machine was
52 dB ~ 57 dB, SNQ with rubber ball at 1.0 m height was 48 dB ~52 dB, and SNQ with rubber ball
at 0.3 m was 43 dB ~48 dB. The relationship between dynamic stiffness and SNQ with bang machine
was a negative correlation, and that with a rubber ball was a positive correlation. The floor impact
sound level at 63 Hz showed a negative correlation with dynamic stiffness, and those at 125 Hz and
250 Hz showed positive correlations for all impact sources. The thickness of EPS resilient materials
was negatively correlated with floor-impact sound level over 125 Hz for all impact sources. In addi-
tion, a design method of EPS resilient materials is discussed using a contour map of floor-impact
sound level in terms of thickness and dynamic stiffness.
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Fig. 1 Pulse exciting method diagram
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Fig.2 Averaged dynamic stiffness for 12 EPS ma-
terials according to loading times

Table 1 Dynamic stiffness and thickness of EPS ma-
terials with loading times

Dynamic stiffness with loading times )
1 min |30 min | 60 min | 90 min | 120 min

1 9.05 | 10.40 | 10.51 | 10.68 | 10.68 10.7

2 1091 | 11.61 | 11.73 | 11.79 | 11.90 20.1

3 9.63 10.34 | 10.46 | 1046 | 10.57 29.4

4 1429 | 16.11 | 1646 | 1646 | 16.53 10.1

5 1245 | 13.19 | 13.45 | 13.51 | 13.83 21.5

6 18.34 | 20.09 | 20.24 | 20.17 | 20.56 30.6

7 | 21.03 | 23.57 | 2442 | 25.11 | 25.28 10.2

8 20.24 | 22.24 | 22.24 | 23.57 | 2290 21.0

9 1542 | 1646 | 16.74 | 17.10 | 17.03 30.0

10 | 20.79 | 24.67 | 25.63 | 26.34 | 27.33 10.8

11 | 19.09 | 21.19 | 21.59 | 21.83 | 22.32 21.4

12 | 20.71 | 23.15 | 23.74 | 24.42 | 24.50 29.6
A AP, 71 goFE It TR
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Fig. 3 Impact sound test set-up diagram
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3} 7Zro] ni=A L tels
Table 33} o] MFHS45 s ﬂak(LlF"mAW) 4| 1611 | 101 | 744671595 322] 51
< 2% AE7 7P Sl 7k 9 DP. 2t FuleHE 5| 1319 | 215 [755] 647565290 49
63 Hzol A= 109, 89, 7912205 Wikil, 125 Hzol 6 | 2009 | 306 |755|63.0]564 282 49
7 23.57 10.2 | 72.9 | 68.8 | 60.5 | 34.6 52
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Table 2 Floor impact sound test results with bang Table 4 Floor impact sound test results with rubber
machine ball at 0.3 m height
Dynamic q Floor impact sound level Dynamic q Floor impact sound level
stiffness Tiele (dB) Li Frnax, AW stiffness Thick- (dB) Li Frnax, AW
No. ; ness No. : ness
at30min) oo | 63 | 125 ] 250 [ 500 | (dB) at30min) o1 63 | 125|250 | 500 | (dB)
(MN/m”) Hz | Hz | Hz | Hz (MN/m”) Hz | Hz | Hz | Hz
1 10.40 10.7 | 87.4 | 67.1 | 57.6 | 34.3 57 1 10.40 10.7 | 72.7 | 59.6 | 53.2 | 26.0 46
2 11.61 20.1 | 88.5|61.4|51.3|28.8 58 2 11.61 20.1 | 73.5|55.7 | 48.5|31.8 43
3 10.34 294 | 88.5|61.0|48.1|28.8 58 3 10.34 294 | 74.0 | 555|49.5|31.6 44
4 16.11 10.1 | 83.7 1665|529 31.7 54 4 16.11 10.1 | 69.7 | 61.9 | 53.7 | 24.1 46
5 13.19 21.5 | 853|643 |50.2 285 55 5 13.19 21.5 | 70.7 | 59.5| 50.6 | 31.5 44
6 20.09 30.6 | 84.1 | 62.5|49.5|284 54 6 20.09 30.6 | 70.7 | 57.7|50.4 | 31.5 43
7 23.57 10.2 | 81.7 | 68.4 | 53.2 | 273 54 7 23.57 10.2 | 67.9 | 63.1 | 53.9 | 26.8 45
8 22.24 21.0 | 81.8 674522259 54 8 22.24 21.0 | 682|622 |53.7|25.1 45
9 16.46 30.0 | 82.3 1654 | 51.1|26.5 52 9 16.46 30.0 | 69.4 | 60.6 | 53.4 | 24.0 45
10 | 24.67 10.8 | 82.2 1 69.1 | 54.8 | 26.8 54 10 | 24.67 10.8 | 68.8 | 65.6 | 55.8 | 27.5 48
11| 21.19 214 | 822|682 53.0|26.3 54 11| 21.19 214 | 68.7]62.8|53.7|259 46
12 | 23.15 296 | 824 |67.8 534|272 54 12 | 23.15 29.6 | 69.4| 623 | 54.1 | 249 46
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