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Abstract: In order to improve the skid resistance detection technology of highway pavement, this paper
summarized the advantages and disadvantages of the traditional pavement noise measurement methods,
adopted the vehicle-following method to collect the tie-pavement coupling noise, and optimized the specific
positional parameters of the microphone. The speed correction of the equivalent continuous A-weighted sound
level was realized through the fitting of driving speed and equivalent continuous A-weighted sound level. The
characteristic signal of the tie-pavement coupling noise was extracted by the principal component analysis
method, and it can effectively suppress interference signals such as traffic noise, wind noise, and engine noise.
The envelope noise energy (ENE) was obtained by integrating the extracted first principal component (F,) in
the frequency band of 100—1 000 Hz, so as to characterize the energy of tie-pavement coupling noise generated
under the excitation of road surface texture construction. Data fitting of ENE and sideway force coefficient
(SFC) in road sections with different degrees of wear was carried out by using SPSS mathematical statistics
software. The results indicate that the goodness of fit of ENE and SFC is the highest in the power function
model, and R? is as high as 0.978.
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Figure 1 Microphone installation (unit:cm)
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Figure 2 Time-frequency diagram of tie-pavement

coupling noise under different degrees of wear
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Figure 3 Spectrum of tie-pavement coupling noise at

different driving speeds
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Table 1 Measured equivalent continuous A -weighted

sound level at different driving speeds

A7/ SRS AT Y /dB SRS AH
(km+h™1) Wit-1 k-2 Wik-3 SCePfE/dB
10 56.21 56.40 57.01 56.54
15 62.89 59.97 62.73 61.87
20 57.69 58.30 60.43 58.81
25 66.23 64.22 63.92 64.79
30 65.18 66.58 62.88 64.89
35 64.59 66.06 64.88 65.17
40 63.55 66.24 67.13 65.65
45 67.78 67.08 66.36 67.07
50 67.60 68.36 69.07 68.34
60 69.88 69.02 68.33 69.07
70 68.31 69.19 68.37 68.62
80 69.62 69.03 69.40 69.35
90 70.10 70.32 70.49 70.30
100 70.54 69.52 71.45 70.50
105 70.27 69.87 70.82 70.32
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Figure 4 Relationship between driving speed and
equivalent continuous A -weighted sound level
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Table 2 Statistics of Eyy; before and after traffic noise filtering
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Figure S Power function fitting curve of SFC and ENE
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