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ABSTRACT

Single-number rating methods for the floor impact sound facilitate performance comparison among

floor systems and compliance assessment by converting frequency-dependent measurement data into a
single representative value. In this study, the characteristics of six floor impact sound rating methods,
namely ISO (L’yryw), JIS, ASTM (L’4rw), IC, HIIC, and LIIC, were compared for lightweight floor

impact sound using descriptive statistics correlations,

and analysis of machine learning-based feature

importance. The findings demonstrate that although identical impact sound measurement data were
analyzed, the frequency characteristics reflected by each single-number rating method differed, leading
to variations in the evaluated insulation performance. The highest frequency dependence was observed
at 200 Hz for ISO (L’yrw), 100 Hz for ASTM (L’uryw) and IIC, 1600 Hz for HIIC, and 63 Hz for LIIC.
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2.2. ASTM &
(1) Impact Insulation Class(IIC)
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(2) High-frequency Impact Insulation Class(HIIC)
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Table 1 Reference values for impact sound

Reference values [dB]
Frequency -
[Hz] One-third-octave Octave bands
bands

100 62

125 62 67
160 62

200 62

250 62 67
315 62

400 61

500 60 65
630 59

800 58

1000 57 62
1250 54

1600 51

2000 48 49
2500 45

3150 42
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Fig.2 Example Calculation of HIIC
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L,(f) = the normalized sound pressure level L,
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(L wtw), JIS(L-A15%), ASTM(L’,ry), 1IC, HIIC ¥
LIICY] 67 F7HA 26l thg 7|8 AFS veERdTh
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Table 2 Descriptive Statistics

ISO JIS ASTM

(Lvr) | (Leindex) | (L’sra) IIC | HIIC | LIIC

Mean 34.0 38.8 359 | 74.1 | 80.0 | 82.0

SE 0.60 0.57 0.69 | 0.69 | 0.60 | 1.2

Median 34 39 36 74 80 | 81.7
SD 42 4.0 4.9 4.9 4.2 8.5
Variance | 18.0 16.1 239 | 239 | 179 | 72.1
Range 17 17 18 18 18 | 29.6
Min 26 31 27 65 71 67.2
Max 43 48 45 83 89 | 96.8
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Table 3 Pearson correlation analysis

1SO JS | ASTM | IIC | HIC |LIC
ISO 1
Js 0896 | 1
ASTM [0.9187|0.790™"| 1
nc |-0.918"*1-0.790""|-1.000"™*| 1
HIIC {-0.736"|-0.772""1-0.553"""]0.553""| 1
LIIC [-0.7227"(-0.540"""|-0.800""|0.800"""|0.409™"| 1

iy < 0,001, *p<0.01
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