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Evaluation of the Relationship between Noise Level and Road Surface Characteristics
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Road surfaces compliant with ISO 10844:2011-2021 are specified as road surfaces for external noise measurement tests. However, from

extensive experiences, it has become clear that even the slightest differences in road noise factors can cause differences in road noise levels.

Therefore, in this study, we constructed several trial pavements with different road surface characteristics and, the relationship between tire/road

noise and road surface factors was evaluated.
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1. : Entrance construction run-up section

1, : Entrance drive lane extension beyond propagation area
CC’ : Drive lane centre line

PP’ : Microphone line

R : Radius of free-field area

Propagation area

Drive lane

Fig.1 Standard dimensions for ISO road surfaces
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Tablel Typical requirements for ISO road surfaces

Requirements for the track Drive lane Propagation area

Gradient =0.5% -
Slope

Cross fall =1% =2%
Longitudinal irregularity =2mm

- ; =20mm

Transverse irregularity =3mm
Texture (MPD) 0.5mm+0.2mm -
Sound absorption =8% =10%
Material properties of the drive lane| To be checked
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Table2 Road surface conditions for trial pavements

Type MPD Sound absorption BPN

P (mm) (%) (0°C, wet)

A (I\]IBOnn) Norm (Untreated) Norm (Untreated)
C Norm (WJ) Norm (Untreated) Rather small
D small
E Rather large
F Large
G Large (Untreated)
H Medium Norm (Untreated)

Norm (Untreated) |(Re-compaction)
I Small
(Re-compaction)
Fig.2 ISO road surface construction status
Table3 Road surface property values
Tyoe MPD Sound absorption BPN

P (mm) (%) (20°C, wet)

A (Norm) 0.41 54 68
B 0.47 3.4 75
C 0.42 4.3 61
D 0.44 4.5 39
E 0.66 6.3 77
F 1.08 6.3 77
G 0.40 9.6 73
H 0.48 33 68
I 0.44 1.1 68
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Fig.3 Noise Measurement System
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Fig.4 Noise measurement situation
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Fig.5 Noise measurement result (Constant speed driving)
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Fig.6 Noise measurement result (Accelerated driving)
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Fig.7 Relationship between MPD and Pass-by noise level
(Constant speed driving)
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Fig.8 Relationship between MPD and Pass-by noise level
(Accelerated driving)
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Fig.9 Relationship between BPN and Pass-by noise level

(Constant speed driving)
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Fig.10 Relationship between BPN and Pass-by noise level
(Accelerated driving)
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Fig.11 Relationship between Sound absorption and
Pass-by noise level (Constant speed driving)

72
~ y =-0.0698x + ¢9.138
870 oo a3 . K
- 68 >< ............
9 e A | N
B 66 ="03069% + 6THES
2 64 R2-l0.9248 =
2 924
Sl 7 N R R= RE— 0071
B 5 e
2 60 -
2 [ OSlick XSRTT ASports CISUV |
(=¥ 58 T T T T
0 2 4 6 8 10 12
Sound absorption (%)
Fig.12 Relationship between Sound absorption and
Pass-by noise level (Accelerated driving)
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Fig.13 1/3 octave band analysis results

(Accelerated driving, Slick)
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Fig.16 Results of multiple regression analysis
(Constant speed driving)
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Fig.17 Results of multiple regression analysis

(Accelerated driving)
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