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OGFC-10¢ 100 100.0  86.2 31.6 9.5 .6 .5 5.6 4.4 3.5 4.8 23.0 22.7
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Figure 2 Test results of sound absorption coefficient
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Table 2 Acoustic parameters of porous asphalt mixture
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OGFC-13¢  22.8 3 666 3.280 1.659 25.128
OGFC-13d 24.5 3 410 3.758 2.900 26.903
AC-13 4.4 19 190 1.252 0. 449 1.389
SMA-13 4.6 18 848 1. 104 0.426 1.258
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Figure 4 Finite element model of standing wave tube
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Figure 5 Comparison of measured and simulated sound absorption spectrum curves
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Figure 6 Influence of single factors on sound absorption performance
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Figure 7 Optimization of acoustic parameters and

validation results
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Optimization of Sound Absorption Performance of OGFC Asphalt Mixture Based on
Acoustic Parameters

WU Wenliang, LI Chenyue, DAI Shenglin

(School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract; In the phenomenological model, the sound absorption coefficient of porous materials was used to explain
takes into account the energy dissipation generated by the propagation of sound waves in the void structure. A model
based on acoustic parameters was constructed to predict the sound absorption coefficient. In order to accurately ob-
tain the five acoustic parameters ( porosity, flow resistance rate, tortuosity factor, viscous/thermal characteristic
length) of OGFC asphalt mixture to construct the acoustic model, the OGFC asphalt mixture with different porosity
and different gradation types was prepared by the combination of measurement and inversion, and the sound absorp-
tion coefficient was tested by standing wave tube. The flow resistance measurement equipment suitable for mixture
was developed. Based on the measured porosity, sound absorption coefficient and flow resistance, the inversion
program was written based on genetic algorithm to invert the tortuosity factor and viscous/thermal effect characteris-
tic length of OGFC. Secondly, the finite element model of standing wave tube was established to verify the correct-
ness of acoustic parameters. The influence of single factor of acoustic parameters on sound absorption performance
was analyzed. Finally, the sound absorption performance was optimized based on acoustic parameters. The results
showed that the higher the porosity of OGFC and the larger the nominal maximum particle size, the larger the aver-
age sound absorption coefficient and the peak sound absorption coefficient. The model constructed could better re-
flect the sound absorption characteristics of the mixture, and the peak sound absorption coefficient and the frequen-
cy of occurrence were consistent with the measured values. The increase of porosity, viscous characteristic length
and thermal effect characteristic length, and the decrease of tortuosity factor would be beneficial to improve the
sound absorption performance. The optimization results of the sound absorption performance of the mixture based on
the acoustic parameters showed that the porosity should be controlled at about 22% for the best sound absorption
performance.

Keywords: OGFC asphalt mixture; acoustic parameters; genetic algorithm; standing wave tube model; optimiza-

tion of sound absorption performance





