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Abstract Korea estimates the traffic noise by measuring the total traffic noise when the traffic passes
(SPB; Statistical Pass-By). Another method (CPX; Close Proximity) directly measures the tire/road noise
by installing a microphone near the tire. The CPX method is not a formal test method in Korea. There
has been little research between CPX and SPB. This study proposes a method for estimating SPB, using
the CPX, which is easy to measure. This study used the results of a large-scale test conducted by Korea
Expressway Corporation (KEC) and a research paper on CPX in this section. The results by the KEC
showed that the low noise pavement has a noise reduction of 10.4dB. In CPX research, the noise
reduction was 10.7dB and was similar to 10.4dB in SPB. This study shows why the noise reduction is the
same regardless of the position, the reason that the amount of noise reduction is similar, the difference
of the noise according to the position of the microphone using the concept of noise summation and
distance reduction. This study shows that including the CPX as a variable in the traffic noise prediction

program is very important to improve noise prediction reliability.
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Fig. 1. Before(left) and After(right) Applying
Low Noise Pavement on the Test
Section
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Fig. 3. Side View of Distance and Height of Measuring Points

£ 69m away from the center of 700m

+—Songpa IC | West Hanam 1C—
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Traffic Direction ‘ Center line of the fist lane T / ﬁ*
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Fig. 4. Plane View of Noise Measuring Points.
Blue dots are as follow.
@® A 7.5m away from the center line @ B : 15m away from the center line
@® C : 30m away from the center line ® D : 50m away from the center line
@ E : 2.7m away from the center line @ F : 8m away from the center line
@ G : 15m away from the center line @ H : 350m away from the center line

Table 1. Distance and Height of Measuring Point

Location Distance(m) Height(m)
E-1 7.5 7.5
E-2 7.5 1.5
B-1 15 15
B-2 15 7.5
B-3 15 3.0
C-1 30 15
C-2 30 7.5
C-3 30 3.0
D-1 50 15
D-2 50 7.5
D-3 50 3.0 Fig. 5. Picture of CPX Trailer
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Fig. 6. Picture of Microphone in CPX Trailer oA SAfet TEZRALS TEete] ARE o] =4H
A& HolHE BojFa Qirh
3.3 &4 &4 Table 5 7|1&2%%43 AAZEA 4o oA
£9EHe AngHA NF AT £2AF arke  CPX YHOE 544 dofHS Reizal glom S35
H|LEASL] 98] YutrE 27 A, Aaong ra  ATHIT FESPTHOR SH &3 HoHE A
_ 0]
Z9 117) AHoIM 2 27 B9 2441k A4 Zgsjquy, o BeiFal Slokh
NEERsl A2SENN 2 225 Bl
Qlsto] The 37}4] HPHLS ARRSHY 1:]-_]_ H 75k Q) Table 2. ’éwodDifferent days of Similar Traffic
B - ondition
(1) 3712 ol 483 Hlolg ARE FAEERI
) o Hlg w7 Date 2018-08-11 2018-10-23
FHCE vla7h - Vehicles 6397 6449
Q) PERXAREY, JIA TYHE, FIPEE)0| ' Ratio(%) 87.32 87.85
o ARt Ue AA v mE7 Vehicles 929 892
Ak == orf ¥y . Truek [ Ratiot) 12.68 12.15
(3) At é‘ e} Px(:'}?l A‘l«] _/J\_‘%Eﬂ‘ ‘(u?r/\]‘fﬂ’ k24 Total(Vehicles) 7326 7341
S AAFIo] v|lwEy Avg. Humidity(%) 66 81
= goto] wlagzt Avg. Temperature(C) 28.5 9.9
Running Speed(km/h) 85.0 87.2
Day of the Week Wednesday Tuesday
Table 3. The noise level and the difference before and after applying low-noise pavement
Location E-1 B-2 C-1 C-2 C-3 D-1 D-2 D-3 Avg.
Before 84.0 82.2 80.3 79.1 75.4 76.9 75.4 73.0 -
After 74.4 71.6 70.4 68.8 65.6 67.5 65.2 63.2 -
Difference 9.6 10.6 9.9 10.3 9.8 9.4 10.2 9.8 10.0
Table 4. The noise level and the difference before and after applying low-noise pavement
Location E-1 B-2 C-1 C-2 C-3 D-1 D-2 D-3 Avg.
Before 82.5 80.9 77.8 77.8 73.9 75.4 74.0 71.3 -
After 72.3 69.6 68.4 67.2 64.2 65.6 63.6 61.4 -
Difference 10.2 113 9.4 10.6 9.7 9.8 10.4 9.9 10.2
Table 5. The noise level by speed and by the location of the microphone
80km/h 100km/h Ave. Noi
[In dB(A)] Low-Noise Noise Low-Noise SMA Noise Ve moise
SMA Pavement ) ) Reduction
Pavement Reduction Pavement Pavement Reduction
 Side 93.0 1003 73 95.2 103.4 82. 7.8
Microphone
_ Rear 88.9 99.3 10.4 91.8 102.8 110 10.7
Microphone
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Table 6. Summary of Statistics for the difference of
Noise Level

Statistics Table 3 Table 4
Mean 9.95 10.1625
Std. Error 0.138873 0.21292
Median 9.85 10.05
Mode 9.8 #N/A
Std. Deviation 0.392792 0.602228
Variance 0.154286 0.362679
Kurtosis -0.50772 0.625455
Skewness 0.367738 0.838099
Range 1.2 1.9
Minimum 9.4 9.4
Maximum 10.6 11.3

Sum 79.6 81.3
Count 8 8
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