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A Study for Comparing Road Noise by Surface Types using NCPX
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ABSTRACT

PURPOSES : The purpose of this study is to study the noise reducing effect of Micro Surfacing by comparing general asphalt, longitudinal
tining and Slurry Seal.

METHODS : This study measures vehicles' noise of each section by the NCPX method that can measure noise between the road surface and
the tire at the field. Total sound pressure and sound pressure level by the 1/3 octave band frequency are calculated through the field data of each
section. Total sound pressure level is compared by ANOVA test statistically. After ANOVA test, post-hoc test is conducted to know mean
difference of surface type by Tukey.

RESULTS : As the result of CPB analysis to confirm sound pressure levels by frequency, it was shown that sound pressure levels by
frequency are totally similar except for those of frequency bands between 100Hz and 500Hz. The result of ANOVA test and post-hoc test, it
was shown that sections of surface type have a difference. The result of Micro Surfacing was lower 2~5dB(A) than other surface type.

CONCLUSIONS:: It is found that the noise reduction performance of Micro Surfacing was better than other surface type.
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e 100kph4 T S 2= Fig,
o

102} e, S0 7R 2 A H o2 vl =gt
2y L}EM{ 100Hz~500Hz°ﬂ/\1 Lagt Zfol &

-m-General Asphalt
|~ Lengitudinal Tining

—+-Slurry Seal
| -+ Micro Surfacing.
Sound
Pressure &0
Level
dB(A)
40 o

20 1

0

L e e e L e e L e e e e e e e e
16 315 63 125 250 500 1k 2k a4k Bk 16k
Frequency (Hz)
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Frequency (Vehicle Speed : 100kph)
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Table 2. Descriptive Statistics Result
S(Ezi;j Surface Type N (ZAETA?) SD
General Asphalt | 5 99.28 0.56
60 Longitudinal Tining| 5 99.56 0.47
Slurry Seal 5 101.00 0.7
Micro Surfacing 5 96.66 0.78
General Asphalt | 5 103.00 0.00
80 Longitudinal Tining| 5 103.40 0.55
Slurry Seal 5 103.80 1.30
Micro Surfacing | 5 100.80 0.84
General Asphalt | 5 107.20 0.84
100 Longitudinal Tining| 5 106.60 0.55
Slurry Seal 5 107.80 110
Micro Surfacing | 5 103.80 0.45

Table 3. ANOVA-test Result

Speed Sum of [The Degree| Mean P—value
(kph) Square |of Freedom| Square
Within Group | 49.03 3 16.34
60 |Between Group| 6.61 16 0.41 0.00
Sum 55.64 19
Within Group | 26.95 3 8.98
80 |Between Group| 10.80 16 0.68 0.00
Sum 37.75 19
Within Group | 46.95 3 15.65
100 |Between Group| 9.600 16 0.60 0.00
Sum 56.55 19
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Table 4. Post—hoc Test by Tukey HSD

Significance Level

Speed = Subgroup about 0.05
(kph)
1 2 8
General Asphalt 99.28
Longitudinal Tining 99.56
60 Slurry Seal 101.00
Micro Surfacing 96.66
General Asphalt 103.00
Longitudinal Tining 103.40
80 Slurry Seal 103.80
Micro Surfacing 100.80
General Asphalt 107.20
Longitudinal Tining 106.60
100 Slurry Seal 107.80
Micro Surfacing 103.80
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Table 7. Post—hoc Test by Tukey HSD

Table 5. Descriptive Statistics Result Significance Level
Slp2ee Surface Type N Mean SD S(Es(ha)d ~ Subgroup about 0.09
(kph) (dB(A)) 1 2 3
General Asphalt 5 97.08 0.52 General Asphalt 97.08
Longitudinal Tining | 5 97.34 0.66 Longitudinal Tining 97.34
60 Slurry Seal 5 99.04 0.43 o0 Slurry Seal 99.04
Micro Surfacing 5 94.08 1.04 Micro Surfacing 94.88
General Asphalt 5 100.58 0.58 General Asphalt 100.58
Longitudinal Tining | 5 100.78 0.49 Longitudinal Tining 100.78
80 Slurry Seal 5 101.80 1.48 80 Slurry Seal 101.80
Micro Surfacing 5 98.48 0.94 Micro Surfacing 98.48
General Asphalt 5 105.80 0.84 General Asphalt 105.80
Longitudinal Tining | 5 103.40 0.55 Longitudinal Tining 103.40
100 Slurry Seal 5 105.60 114 100 Slurry Seal 105.60
Micro Surfacing 5 101.20 0.45 Micro Surfacing 101.20
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Table 6. ANOVA-test Result

Speed Sum of [The Degree| Mean P—value
(kph) Square |of Freedom| Square
Within Group | 43.75 3 14.58
60 |Between Group| 7.86 16 0.49 0.00
Sum 51.61 19
Within Group | 29.11 3 9.7
80 |Between Group| 14.66 16 0.92 0.00
Sum 43.77 19
Within Group | 70.00 3 23.33
100 |Between Group| 10.00 16 0.63 0.00
Sum 80.00 19
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