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This paper represents the statistical characteristics of sources and receptors for road traffic noise in apartment
complex. Also we suggested that the site-specific characteristics of vertical and horizontal distributions in the
complex apartment have been derived using a different analysis for evaluating levels of Leqlh by the apartment
floor at a given distance from a road in terms of the flow rate, the mean speed of the traffic, and the percent-
age of the type vehicles in the day and night periods. As a result, the contribution orders of traffic quantity by
the type of vehicles showed as followed: light vehicle>medium vehicle>heavy vehicle>motorcycle. Especially, the
mixing ratio of entering the road on the heavy vehicle in the daytime was two times higher than that of in the
night. The speed in all types of vehicle is in the range of 41 and 81 km/hr and noise level was not sig-
nificantly different in day and night-time. The sources of road traffic noise had different variations and un-
certainties using a random variable and probability distribution. The sound distribution to receptors by the apart-
ment floor showed S curve between Ist floor and 15" floor With the normality test, the normal distributions us-
ing Anderson-Darling Test followed 1%, 3™ 13" and 15" floor in the daytime and all floors except 7" floor in
the night (p>0.05). And also, the value of the pearson correlation coefficient (r) obtained in this study have sig-
nificantly different at the range of floor. In conclusion, the results suggested that the distribution characteristics
of levels of Leqn on the sources and receptors of road traffic noise in apartment complex must be improved
and developed on the guideline of regulation of road traffic noise.

Key Words : Traffic noise, Apartment, Leqlh, Normality test, Pearson correlation coefficient (r)
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Table 1. Subject of survey site
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AP AP BEAT, LPA A TE 2
o8 HAFsAd

. . . Distance Distance Roadway No. of No. of
Site No. Measuring Site ) ) Width  Lane Floor
N-1 Saetbyeol-hanyang APT 208 14.1 226 17 4 15 floors
N-2 Saetbyeol-hanyang APT 208 - - 17 4 All distances
Pyeong-Chon N-3 Kolon APT 709 10.0 180 16 5 13 floors
N-4 Booyoung APT 311 10.6 21.6 22 7 15 floors (Right)
N-5 Booyoung APT 709 96 181 17 5 15 floors
N-6 Hyundai APT 1803 282 437 31 8 10 floors (Right)
N-7 Backsong APT 602 194 304 22 6 12 floors
Tisan N-8 Jugong APT 1210 190 295 21 6 15 floors
N-9 Woosung APT 105 133 21.3 16 4 10 floors
N-10 Jugong APT 704 227 30.7 16 4 10 floors
Notes

Distance 1 : From roadway(traveled way) edge to apartment
Distance 2 : From roadway(traveled way) center to apartment
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Characteristic evaluation of sources of road traffic
noise

» Comparison of Leq,ir between day and night

» Comparison of Leq,inr according to a distance

* Comparison of Leq,nr according to the percentage of

the type vehicles

» Comparison of Leq, according to the car speed
» Comparison of Leqg,r according to vehicles quantity

L g

Characteristic of sound distributions on the effect of

apartment floors (receptors)

« Probability distribution of road traffic noise on the
traffic volume and vehicle speed

* A characteristic of vertical and horizontal dis-
tributions on the receptor in the complex apartment

* Assessment of normal distribution and basic sta-
tistic of noise level on the apartment floor

* Pearson correlation analysis by the apartment floor

A

Suggestion of improvement in apartment complex
about road traffic noise

Fig. 1. The concept and approach method in the study
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Table 2. The basic statistic and probability distribution of road traffic noise

Item N Mean Std. d Min Max Percentage Distribution
Light vehicle 132 672.4 2648 233.0 1320 5 % Gamma
da Medium vehicle 132 4624 3097 1800 1332 37T % Weibull
Y Heavy vehicle 132 7709 4157 0.00 192.0 6 % Maximum Extreme
Trafﬁc) Motorcycle 132 36.00 3203 0.00 168.0 3 % Maximum Extreme
volume *
(number/hr) Light vehicle 60 5976 2975 1320 1200 65 % Student’s t
Night Medium vehicle 60 2768 2036 1200 7200 30 % Maximum Extreme
€% Heavy vehice 60 2880 1859 000 000 3 % Maximum Extreme
Motorcycle 60 18.81 1881 0.00 0.00 2% Student’s t
Minium 132 40.12 0331 400 41.0 23 %  Minimum Extreme
. day Mean 132 5355 347 50.0 61.0 31 % Gamma
Vehlclg) Maximum 132 8121 954 730 980 46 % Beta
speed
(km/hr) Minium 60 40.73 070 400 420 23 %  Minimum Extreme
Night Mean 60 5493 410 480 60.0 31 % Student’s t
Maximum 60 8060 793 72.0 95.0 46 % Beta
Distance (m) 132 23.13 530 180 30.7 ~ Beta
Road width (m) 132 1710 192 16.0 22 - Gamma
Road traffic lane 132 461 070 400 6.00 ~ Logistic
Notes

“Existing four types of vehicle (light, medium, heavy, motorcycle), Light vehicle: Passenger car, taxi, Medium
vehicle: Gasoline car(RV vehicle), van{<24 persons), light truck, semi-trailer, Heavy vehicle: Bus, heavy truck,
full-trailer, van(>24 persons), Motorcycle: All kinds of motorcycles

YSum of vehicle speeds in light vehicle + medium vehicle + heavy vehicle + motorcycle

“From roadway(traveled way) edge to receptor
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Fig 2. Probability distribution of road traffic noise on the Traffic volume and Vehicle speed (Q:number/hr, Viknvh)
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Fig 3. A characteristic of vertical and horizontal distributions on the receptor in the complex apartment.

Table 3. Assessment of normal distribution and basic statistic of noise level on the apartment floor

Anderson-Darling Normal Distribution

Time Floor N  Mean std d Min Max Median Standard” — 5 5 5
Difference A-square” P-value

1 132 6582 28 599 695 631 No 2.72 (Right) 0.37 0.368
3 136 6914 210 652 724 665 No 2.64 (Right) 0.25 0.592
5 156 6957 211 652 728 680 No 157 (Right) 0.90 0.013
Day 7 120 6863 270 653 735 675 No 1.13 (Right) 0.70 0.026
10 164 6766 220 641 723 658 No 1.86 (Right) 0.92 0.013
13 80 6670 084 648 678 647 No 2.00 (Right) 0.26 0.567
15 64 6781 146 653 714 665 No 1.31 (Right) 0.22 0.691

Anderson-Darling Normal Distribution

Time Floor N Mean std d Min Max Median Standard -
Difference A-square  P-value

1 60 6272 316 553 668 673 No 458 (Left) 0.64 0.088
3 24 6678 138 648 686 694 No 2.62 (Left) 0.59 0.117
5 40 6810 135 667 715 698 No 170 (Left) 0.34 0.481
Night 7 40 6781 15 665 717 678 No 0.01 (Light) 1.20 0.005
10 48 6578 298 592 704 677 No 1.92 (Left) 0.53 0.165
13 28 6346 374 587 690 666 No 3.14 (Left) 0.43 0.278
15 28 6540 338 585 685 680 No 260 (Left) 0.31 0521

Notes
? Standard: Traffic noise standard in Korea, Y Difference: Mean - Median
9 A-square: Anderson-Darling Test, ¢ 'P-value: p(F>1) (test statistic)
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Table 4. Pearson correlation analysis by the apartment floor
Time Floor IF 3F 5F TP 10F 13F
0.741°
3K 0.000”)
- 0536 0.534
(0.001) (0.001)
- 0477 0.304 0.110
5 (0.008) 0.031) (0564)
a oF 0415 0.562 0.879 0.061
(0.016) (0.001) (0.000) (0.749)
- ~0.019 -0.143 0.244 0298 0042
(0.936) (0547) (0.300) (0.201) (0.860)
- 0318 0527 0.018 0023 0.230 ~0.367
(0.230) (0.036) (0.946) (0.932) (0.392) (0.162)
Time Floor IF 3F 5F F 10F 13F
-0.659
3F (0.154)
o5 0479 -0.103
(0.162) (0.846)
- 0.529 0233 0.965
Nk (0.116) (0.656) (0.000)
£ - 0.683 -0.861 0.280 0.300
(0.014) (0.028) (0.433) (0.400)
. 0.855 ~0.469 0.467 0.468 0.663
(0.014) (0.348) (0.291) (0.289) (0.105)
- 0.684 0.072 0.072 0.221 0.359 0557
(0.090) (0.379) (0.878) (0.634) (0.429) (0.194)
Notes

? Pearson correlation coefficient, Y p_value
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