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Evaluation of floor impact sound and airborne sound insulation
performance of cross laminated timber slabs and their toppings
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ABSTRACT: Demand for wood in construction is increasing worldwide. In Korea, technical reviews of high-rise
Cross Laminated Timber (CLT) buildings are under way. In this paper, Floor Impact Sound Insulation
Performance (FISIP) and Transmission Loss (TL) of 150 mm thick CLT floor panels made of two domestic
species, Larix kaempferi and Pinus densiflora, are investigated. The CLT slabs were tested in reverberation
chambers connected vertically. When comparing Single Number Quantity (SNQ) of FISIP of the bare panels, the
Larix CLT is 3 dB lower in heavy-weight and 1 dB in light-weight than the Pinus CLT. However, there was no
difference when concrete toppings were added to improve the performance. As the concrete toppings became
thicker, the heavy-weight was reduced by 9 dB ~ 20 dB, and the light-weight by 20 dB ~ 30 dB. And the analysis
of these results with area density has confirmed that the area densities are highly correlated (R* = 0.94 ~ 0.99) to
the FISIP of the CLT. The types of CLT didn't affect the TL. Comparison of theoretical TL values with measured
TL values has shown that the frequency characteristics are similar but 8 dB ~ 12 dB lower in measured values. The
relationship between the TL and frequency characteristics of the tested CLT slabs was derived by using the
correction value.
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Fig. 2. (Color available online) Cross laminated
timber : Spline joint.
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PC panel : 50, 75, 100,
125, 150, 210 mm

Fig. 4. (Color available online) Test case composition,

Table 1, Measurement instruments,

Item Product number
Impact ball Rion, YI-01
Sound source - -
Tapping machine B&K, Type 3207
. Omni-directional
Microphone microphone B&K, Type 4189
Omni-directional
B&K, Type 42921
Speaker speaker &K, Type
Speaker amplifier Inter-M, M700
Multi-channel
Analyzer analyzer B&K, Type 3099

Table 2. Test case.

PC panel | Area density | Thickness
No | Case |EPS (nﬁ’m) & g/mz)ty (o
1 L - - 88.1 150
2 | L-050E | O 50 205.6 230
3 | L-075E | O 75 264.3 255
4 | L-100E | O 100 323.1 280
5 | L-125E | O 125 381.8 305
6 | L-150E | O 150 440.6 330
7 | L-210E | O 210 581.6 390
8 | L-075N | - 75 264.3 225
9 | L-150N | - 150 440.6 300
10 | L-210N | - 210 581.6 360
11 P - - 714 150
12 | P-050E | O 50 188.9 230
13 | P-075E | O 75 247.7 255
14 | P-100E | O 100 306.4 280
15 | P-125E | O 125 365.2 305
16 | P-150E | O 150 4239 330
17 | P210E | O 210 564.9 390
18 | P-150N | - 150 4239 300
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Fig. 5. Floor impact sound of CLT bare slabs,
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Table 3. Single number quantity of floor impact sound,

Table 4. Resonance frequency.
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Table 5. Single number quantity of airborne noise.

Case Dy [dB] Case Dy [dB]
L 41 P 40
L-050E 51 P-050E 52
L-075E 53 P-075E 52
L-100E 53 P-100E 52
L-125E 54 P-125E 52
L-150E 54 P-150E 53
L-210E 55 P-210E 55
L-075N 49 - -
L-150N 49 P-150N 46
L-210N 51 - -
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