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Study on Traffic Noise in Residential Area Near Urban Expressways
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Abstract

Noise pollution on the residential areas adjacent to urban expressway is a very severe situation. There has
been a significant increases in the number of residential areas near urban expressway, and the quality of life in
such areas is being degraded due to increased traffic volume and speed. In this study, several factors such as
traffic volume, speed, and distance from noise source, etc. that affect the noise level were investigated for the
residential areas near urban expressway. A correlation and regression model was built to examine the relationship
between such traffic factors and noise. The study result found that traffic volume had a closer relationship with
noise than speed had. Therefore, to decrease road traffic noise, it is more imperative to control traffic volume

than traffic speed.
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<Table 1> Environmental standards(Noise)
(Unit : Leq dB(A))

Standards

Nighttime
(22:00

06:00)

Daytime
(06:00

22:00)

Area Target Area

Area “a’ 50 40

General 55 45

a
Area b’
c

Area Area ‘¢’ 65 55

Area “d’ 70 65

Area “a" or b’ 65 55

Roadside

Area Area ¢ 70 60

Area “d’ 75 70

: "Enforcement decree of the framework act
on environmental policy, asterisk 1,

© agriculture and foresty area, urban area
(green area, exclusive residential area,
hospital or school, nearby library)

! residential area, semi-residential area

: semi-manufacturing area

: general manufacturing area

manufacturing area

Range of areas from the roadside edge of
the road as lanes x 10m, and in the case of
freeway or expressway, it is the within
150m from the edge of the road is an area.
("Noise * Vibration testing standards process,,
Ministry of Environment Notice No. 2010-
142, 2010.10)

material
area ‘a’
area b’

area ¢

area ‘d’ or exclusive

annotation :

81
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<Table 2> Limits of traffic noise

(Unit : Leq dB(A))

Target Area

Limits

Nighttime
(22:00~06:00)

Daytime
(06:00~22:00)

residential area, open and natural area, residential development promotion
district or sightseeing * resort development promotion district of open area,

management area, natural environment conservation area, the area school * 68 58

hospital - public library or healthcare facilities for the elderly enrollment size of
more than 100 people - childcare facilities within 50 meters from the boundary

commercial area, industrial area, agriculture and forestry area, industry -

distribution development promotion district of production management area or 73 63

management area , unnoticed area

material
annotation

* Noise and Vibration control Act article 26 and Noise and Vibration control Act enfocement regulations article 25
1. Target area is comply with "National Land Planning and Utilization Act,

2. Target area is the zone that is affected by traffic noise and vibration.
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<Table 3> Survey Road (Gangbyeon Expressway)

Length (km) 25.9

Design Speed (km/h) 80
No. of Lanes 8~10
AADT (volume/day) 214,960
Average Travel Speed (km/h) 61.2
Status of Pavement Asphalt

1 72010 Seoul Traffic Survey Datas, Seoul
Metropolitan City, Seoul Metropolitan Police
Agency, 2011.1
2011 Road Statisticss, Seoul Metropolitan
City, 2011.2

material
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<Table 4> Charicterstics of survey points
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<Table 5> Measuring equipment

Category Detail features
- MODEL : SC-20c
Type - Manufacturer : CESVA(SPAIN)

- Type approval : NESM - 67

- Range of Measuring LEVEL :
0~137dB
- Range of frequency : 20~20KHz

Coverage and
Charicteristics

Location of Distance from Height of noise Distance from
Category . . Remarks
measurement noise(m) barrier (m) both - way(m)
N-1 50 1.5 8
Seongsan~ N-2 50 1.5 8
Yanghwa N-3 45 1.5 8
N-4 15 - 22
Mapo~Wonhyo N-5 15 6.0 56
N-6 10 4.0 60
Wonhyo™Hangang N7 100 45 2 nearby railway
N-8 30 3.5 2
. N-9 nearby 55 4
Hangang~Dongjak No10 30 35 5
N-11 nearby 4.5 2
Dongjak ~Banpo N-12 25 - 20

annotation :

1) for the public utilization, the exact location isn’t showed

2) Distance from noise is the length from the tranquility facilities(which should be protected from the
noise, such as residential area, school, etc) to the road
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<Table 6> Volume, speed and noise of measurement area

Category Average Maximum | Minimum
Volume (vph) 10,626 15,630 1,989
Speed(km/h) 60.9 93.4 21.0

<Table 7> Section analysis of noise measurements
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<Figure 1> Locational result of noise measurement

Section Seongsan~ Yanghwa Mapo~ | Wonhyo~ Hangang~Dongjak Dongjalk~
Wonhyo Hangang Banpo
Category N-1| N-2 | N-3 | N4 N-5 N-6 N-7 N-8 | N-9 | N-10 | N-11 N-12
Average Daytime 5851 60.3 | 59.8 | 61.6 | 622 | 622 | 64.3 | 63.6 | 64.4 | 63.0 | 64.4 64.7
Nighttime |51.3 | 52.9 | 51.7 | 52.7 | 52.3 | 54.0 | 53.1 | 55.6 | 56.2 | 54.8 | 56.6 55.3
Diffe(lgi‘;_ﬁg‘;vgages 72| 74 | 82 | 89| 100 | 82 | 111 |80 | 82| 82 | 77| 93
Maximum 61.6 | 62.1 | 62.8 | 64.8 | 66.5 | 65.1 | 66.2 | 65.2 | 66.9 | 65.2 | 66.9 67.2
Minimum 49.0 | 50.9 | 49.8 | 50.3 | 48.7 | 52.0 | 50.7 | 50.1 | 53.1 | H53.1 | 53.9 46.9
Max-Min 126 11.2 | 13.0 | 145 | 17.8 | 13.1 | 155 | 15.1 | 13.8 | 12.1 | 13.0 20.3
St.d Daytime 2041131 | 152|191 2.29 1.39 | 1.19 | 1.04 | 2.25 | 2.13 | 1.76 2.62
Nighttime | 2.09 | 2.03 | 2.62 | 1.60 | 2.11 1.44 | 2.05 | 298 | 2.39 | 1.07 | 1.58 5.35

84 Journal of Korean Society of Transportation Vol.30 No.2 April 2012



N
f
ze

1) ALZZEA| BAM

2250 QS nAE 242 B i =3
HAEE u5% &5, S A, HeE =
o, FeR(direy Felwe) T2zt 7HAS W
2 o] AAAAE EA8ITE N=1~N=12 ]
A Z2H49 21639 ALEE 7Fo R 9ot N-7
H Ao 7 AEE 54 AR B4 23 AR o
o] glom ol HxAgo gt ko2 gy o]
FEAAAN AYedet. WA, S AEST F
1987119] FES dElsle] E42 A3t

ABaA A Azt %59} WEFL 0. 7748 Fo

g 0.05 oA fre s

o] FHHAE TH= Ziﬂi ettt AFES &
= -0.676% o4 005-’:“% A Ao
B 7 5(-) 9 *‘4‘474]'3—

Eg, 2555 $&4AE 0.
FEAA ol 2o R et ‘%hfi ()] ek
A, A= W Eole 0.1512 /o4 0.05
T A wlg- okt Ak (+) 9] AHBAE VA E AR
etk 99, PIE BEUAe BAR0E fo9
<Table 8> Conmrelation analysis
Distance| ;7. .
: . Height |Distance
T8 Iﬂf\}zf Volume | Speed rffo?sré of noise| from
= (dB(A)) (vph) | (km/h) source | Partier | both -
(m) (m) |way(m)
Noise
level 1.000 - - - - -
(dB(A))
Volume . _ _ _ _
(voh) 0.774 1.000
Speed _ k| 3 _ _ _
(k/h) 0.676"*-0.690**| 1.000
Distance
from noise|-0.276**| -0.094 | 0.166" | 1.000 - -
source(m)
Height of
noise g g510 | g.062 |02 |-0.545% | 1000 | -
barrier
(m)
Distance
from both | -0.049 [-0.207**|-0.107 [-0.361**|0.242**| 1.000
- way(m)

1 *: Correlation coefficients significant at 0.01 level (both)

**: Correlation coefficients significant at 0.05 level (both)

CHstmE

)

st5|X| M30A M235, 20124 49

s7I2y
BBRAL Q0] Rt 47he] EYNSE o) 43}
o BTIARAE AL ATARLAN 59
2 S5AEe] A4 felr)

‘: stepw1se “J H 01]

<Table 9> Result of regression model

Variable b B
Volume (x1) 0.001 0.595

t value
10.425

Distance from noise
source (Xz)
Speed (x3) -0.069 | -0.236 | -4.094

56.294, F=131.126, R*=0.670, Adj R*=0.665
0.001x:-0.053x2-0.069x3+56.294

-0.053 | -0.180 | -4.308

Constant :

Yhoise level =
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<Table 10> Result of multicollinearity diagnosis

Condition | Proportion
index |of variance

Volume 0.523 1.912
Distance from
noise point

Speed 0.513 1.948

) Multicollinearity diagnosis criterial)
correlation coefficient : more than 0.8, R? : more than
0.90, tolerance : below 0.10, VIF : more than 10,
Condition index more than 30 suspected, more than 100
serious, Two or more independent variables, more than
90% of the proportion of variance is severe

Variable |Tolerance VIF

0.972 | 20.488 0.86 1.029
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<Figure 4> Relationship between noise-volume and
speed
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<Figure 5> Relationship between noise-volume and speed
(Seongsan~Yanghwa)
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<Figure 6> Relationship between noise-volume and speed
(Hangang~Dongjak 1)
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<Figure 7> Relationship between noise-volume and
speed (Hangang~Dongjak 2)
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