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ABSTRACT

The current road traffic noise prediction programs of Korea, which are widely used, are based upon foreign prediction model. Thus,
it is necessary to verify foreign prediction models to find out whether they are suitable for the domestic road traffic environment. In
addition, an analysis and an in-depth study on the main factors should be conducted in advance as the influence factors on the
occurrence of traffic noise vary for each prediction model. Therefore, this study examined the influence factors and the existing
prediction models used to forecast road traffic noise. Also, analyzed their relationship with the factors influencing the noise generated
by driving vehicles through multiple regression analysis using a prediction model, taking into consideration of the traffic environment
and the road geometric structure. In addition, this study will apply experimental values to the existing road traffic noise prediction
model (NIER, RLS-90) and the deducted road traffic noise prediction model. As a result, the order of the absolute value sum of the
errors are NIER, RLS-90, model value. Through comparison and verification, developed models are to be analyzed for providing basic
research results for future study on road traffic noise prediction modeling.
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Fig. 2. Road Traffic Noise Measurement

Division Passing Traffic (pcph) Vehicle Ratio| Measuring | Design Speed | Road Number | Slope Median
Small Medium Large peph (%) Distance (m) (km/h) (Count) (%) (dB(A))

2,344 148 1 2,568 6.0 2 60 7 5.0 74.1

2,296 150 2 2,525 6.2 2 60 7 5.0 73.9

2,173 129 0 2,367 5.6 3 60 7 5.0 73.4

2,202 138 1 2,411 5.9 3 60 7 5.0 73.6

s 2,104 154 2 2,339 6.9 4 60 7 5.0 729

2,157 142 4 2,378 6.3 4 60 7 5.0 733

2,196 167 0 2,447 7.1 6 60 7 5.0 71.1

2,155 111 1 2,324 49 6 60 7 5.0 70.4

2,372 52 8 2,466 2.5 2 90 6 0 78.1

2,134 45 9 2,220 2.5 2 90 6 0 77.7

2,175 34 6 2,238 1.8 3 90 6 0 76.0

S9 2,182 42 8 2,261 2.2 3 90 6 0 76.4

2,206 40 7 2,280 2.1 4 90 6 0 75.4

2,192 30 5 2,247 1.6 4 90 6 0 75.5

2,152 22 6 2,197 1.3 6 90 6 0 73.2

2,271 34 10 2,342 1.9 6 90 6 0 73.8
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Division Noise level Passing Vehicle ratio Me.zasurmg Design speed | Road number Slope Median
traffic distance
. 1.00 0.783 +0.266 -0.295 0.778 +0.698 +0.395 0.456
Noise level . A * . o . .
0.000 0.024 0.012 0.000 0.000 0.001 0.000
Pearson Passing  0.783 1.000 +0.369 -0.006 0.561 +0.399 +0.415 0.407
coefficient traffic 0.000"" 0.001" 0962 _—"0.000"| _—0.001""_—"0.000""] —0.000""
. . +0.266 -0.369 1.000 -0.023 +0.401 +0.084 0.035 +0.297
Vehicle ratio " . - X
0.024 0.001 0.848 0.000 0.482 0.770 0.011
Measuring +0.295 -0.006 +0.023 1.000 0.000 0.000 .000 0.000
distance 0.012" 0.962 0.848 1.000 1.000 1.000 1.000
. 0.778 0.561 +0.401 0.000 1.000 +0.820 +0.645 0.773
Design speed . . . . . .
0.000 0.000 0.000 1.000 0.000 0.000 0.000
F0.698 ~0.399 +0.084 .0000 +0.820 1.000 0.646 F0.627
Road number * K kK| * % kK| *ok
0.000 0.001 0.482 1.000 0.000 0.000 0.000
P-value +0.395 -0.415 0.035 0.000 +0.645 0.646 1.000 H0.617
. Slope * *K| * | *% *%
(both side) 0.001 0.000 0.770 1.000 0.000 0.000 0.000
. 0.456 0.407 +0.297 0.000 0.773 +0.627 +0.617 1.000
Medlan * | k| * * | * % k|
0.000 0.000 0.011 1.000 0.000 0.000 0.000
Table 3. Prediction Models for Traffic Noise Coefficient
. Standard . . ..
Model B standard coefficient coefficient . Signiﬁc.arllce Collinearity statistic
probability
B Standard error B Tolerance VIF
(Constant) 51.373 1.449 35.447 0.000
Passing traffic 0.001 0.000 0.577 14.861 0.000 0.644 1.552
Vehicle ratio 0.575 0.092 0.232 6.285 0.000 0.714 1.401
Measuring distance -0.841 0.092 -0.286 -9.172 0.000 0.999 1.001
Design speed 0.256 0.017 0.757 15.438 0.000 0.405 2.471
Road number 0.549 0.074 0.325 7.445 0.000 0.512 1.954
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o, ] ERWEAS JSHEQA FHIEHERI(NIER)Z
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Model R R? Modify 7* standard error of estimate
1 0.967 0.936 0.931 1.1503
Table 5. Predictive Model Comparison Result
Division Actual value RLS-90 NIER Model value Error

») (B) © D) A-B A-C A-D

2m 71.7 69.6 77.1 69.7 2.1 -5.4 2.0

3m 70.9 70.0 69.7 69.2 0.9 1.2 1.7

s 4m 68.1 69.6 63.6 67.8 -1.5 4.5 0.3
6m 66.7 69.2 57.4 65.9 -2.5 9.3 0.8

2m 71.8 71.1 71.0 70.7 0.7 -5.2 1.1

3m 71.2 713 69.7 69.7 -0.1 1.5 1.5

52 4m 69.7 70.9 63.4 68.2 -1.2 6.3 1.5
6m 68.1 71.0 59.6 67.1 -2.9 8.5 1.0

2m 75.1 74.9 81.8 73.8 0.2 -6.7 1.3

3m 74.8 75.1 74.5 73.0 -0.3 0.3 1.8

53 4m 74.5 75.2 704 723 -0.7 4.1 22
6m 73.3 75.1 67.6 70.4 -1.8 5.7 2.9

2m 72.5 74.9 82.1 71.9 24 -9.6 0.6

3m 71.8 74.7 74.2 70.9 2.9 24 0.9

S 4m 71.3 74.7 69.7 69.9 -3.4 1.6 1.4
6m 70.1 74.9 67.2 68.6 -4.8 29 1.5

2m 70.6 71.9 88.5 69.3 -1.3 -17.9 1.3

3m 69.2 71.6 78.4 67.8 -2.4 -9.2 1.4

53 4m 69.4 71.8 70.9 67.4 -2.4 -1.5 2.0
6m 67.4 71.5 61.8 64.9 -4.1 5.6 2.5

Absolute sum of errors 38.6 109.4 29.7
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Fig. 3. Predictive Model Comparison Result
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