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ABSTRACT : We have carried out highway traffic noise prediction and measurement for 10 sites with representative road shapes and struc-
tures. A road traffic noise prediction model(NIER('99)) has been developed for environmental impact assessment in Korea. With the fitted
regression analysis, the distribution ratio(R?) and Pearson correction coefficient(r) was 92.4% and 0.96 in 1% floor, 38.7% and 0.66 in 3¢
floor, 42% and 0.65 in s floor, 7.5% and 0.27 in 7t floor, 28.4% and 0.53 in 10th floor, 35.6% and 0.60 in 13" floor, 52.7% and 0.73
in 15" floor, respectively. The measured values of the noise level except the 1st floor did not show a good agreement with the predicted
noise level in the NIER('99) formula. Also, the NIER('99) formula demonstrated that the measured values weren't reasonably close to the pre-
dicted values, indicating the validity and adequacy of the predicted models with the fitted vs residual analysis in the 95% of confidence in-
terval and 95% of predict interval. Using the equal variation on the basis of the residual vs fitted value, there was the significant difference
for variation between 3™ floor and 15™ floor except 1% floor. The results suggested that the NIER('99) model obtained by the results accor-
ding to the apartment floor must be improved and developed on the road traffic noise.

Key Words : NIER('99) Formula, Coefficient of Determination(®’), Pearson Correction Coefficient(r), The Fitted vs Residual Analysis
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Table 3. The procedure of assessment to prediction model
using statistics analysis

Procedure Assessment method
Basic statistics analysis for actual noise data and
1 step . .
predicted noise data
2 step Correlation analysis
3 step Regression analysis
4 step Verification for prediction model
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Table 4. The composition of NIER('99) formula

The Item NIER(‘99) formula

(1) Noise Emission Level 8.55 - log(Q - V/L)+36.3

Light vehicle + [10xHeavy

Traffic Quantity(Q) vehicle],(vehicle/hr)

Car Speed(V) Average vehicle speed(km/hr)

Distance to the end of road in traveling
centerline + Distance to the standard 10 m
position in the end of road

Distance
(£.,L)

(2) Distance Attenuation 14.1 - log ra

Distance ratio until expect position
Distance Ratio(ra) |located more than 10 m distant from the
road end to standard 10 m distance

Simulated Center-Line| Geometrical average [D = (D, x Df)o's]

C : Coefficient(Considering 0~2 value

3) Correction Factor . .
® according to vehicle volume

Notes : D, : Distance near from roadway edge
D; : Distance fare from roadway edge
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Table 5. Basic statistics analysis by the apartment floor

Floor | Data source NIER('99) formula
| Measured |N(48), M(64.85), S$(3.22), Min(55.3), Max(69.5)
Predicted | N(48), M(66.1), S(2.73), Min(58.1), Max(70.1)
Measured |N(40), M(68.38), $(2.20), Min(55.3), Max(72.4)
3 Predicted |N(40), M(66.54), S$(2.39), Min(61.7), Max(69.6)
Measured |N(49), M(69.26), S(2.10), Min(65.2), Max(72.8)
g Predicted |N(49), M(66.58), S(2.21), Min(61.7), Max(69.4)
. Measured | N(40), M(68.11), S(2.6), Min(65.2), Max(73.5)
Predicted | N(40), M(66.31), S(2.2), Min(61.7), Max(69.4)
10 Measured {N(53), M(67.36), 8(2.61), Min(59.2), Max(72.3)
Predicted | N(53), M(66.4), $(2.19), Min(61.7), Max(70.1)
3 Measured |N(27), M(66.23), S(2.97), Min(58.7), Max(73.2)
Predicted | N(27), M(67.3), $(2.42), Min(59.7), Max(79.1)
is Measured |N(23), M(67.10), S(2.42), Min(58.5), Max(71.3)
Predicted | N(23), M(67.7), $(2.32), Min(59.2), Max(70.1)

Notes : N : sample, M : mean, S :std. d, Min : minimum, Max : maximum
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Table 6. Pearson correlation analysis in the apartment floor

Floor Pearson r corelation
i 0.96
3 0.66
5 0.65
7 0.27
10 0.53
13 0.60
15 0.73
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Table 7. Regression and ANOVA analysis in the apartment floor
Floor| Regression equation 9F d)p-value

1 |y=-101 + 1.13x 562.76 | 0.000

3 |y =307 + 0.5671x| 38.7% 37.1% | 24.00 | 0.000

5 |y =269 + 0.636x | 42.0% | 40.7% | 3398 | 0.000
7 |y =467 +0323x | 750% | s51% | 3.00 |

10 |y = 253 + 0.634x | 284% | 269% | 2018 | 0.000
13 |y = 169 + 0.734x | 35.6% | 33.01% [ 1384 | 0.001

15 |y =158 + 0.757x | 52.7% 50.4% | 23.38 0.000

¥R coefficient of determination

v Adjust R’: adjusted coefficient of determination

9F: mean of square(MSR/MSE) in analysis of variance(ANOVA)
9 p-value: p(F>1) (test statistic)
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