The Annual Report of Busan Metropolitan City Institute of 1
Health & Environment 31, 402-410(2022)

HER 2 ERAS ASUY

rf

H57l+t SH2E)

7g§4\1_ o]%@, S3tAD] olQ A

PR TR R

The Estimation of Outdoor Noise in Multi-Dwelling Buildings by
the Arterial Road Traffic
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Urban Living Quality Team

Abstract

Multi-dwelling buildings near the arterial road have convenient transportation and good
accessibility, but noise complaints by residents are increasing. In this study, the impact of road traffic
noise on buildings near the arterial road was analyzed using the noise prediction software(CADNA-A)
for 5 sections of major arterial roads in Busan. It was predicted that, all buildings within 20m from
the center of the road exceeded 65 dB(A). Although the separation distance increased, some building
exceeded 65 dB(A) depending on the number of floors. In order to prevent noise complaints in
high-rise buildings such as apartments, it is judged that it is necessary to improve the system that
guides the establishment of noise reduction measures from the apartment housing planning stage,
such as adjusting arrangement or separation distance.
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Table 1. Specifications for 5 sections of the arterial road
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_— Width Number of Buildings
Use Ar Ind District Length
se Area ndex istric [m] ength[m] [EA]
A Nam-gu 20 790 220
Commercial Area B Suyeong-gu 20 2,620 824
C Yeonje-gu 30 890 259
D Dongnae-gu 20 460 87
Residential Area
E Haeundae-gu 35 730 189
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Fig. 1. Geographical locations of 5 sections of the arterial road
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Table 2. Comparison of predicted noise level and measured noise level

Time Date Predicted noise level Measured noise level Interval
[dB(A)] [dB(A)] [dB(A)]
A Day 21-06-10 7A] 71.5 69.9 1.6
Night 21-06-09 224] 69.8 70.8 1.0
B Day 21-06-10 7A] 74.3 75.2 -0.9
Night 21-06-09 22A4] 72.6 73.0 0.4
c Day 21-06-10 7A] 70.5 71.9 -1.4
Night 21-06-09 224] 68.6 69.8 -1.2
D Day 21-06-10 64] 71.3 69.7 1.6
Night 21-06-09 22A4] 68.1 67.9 0.2
B Day '21-06-10 84| 72.7 69.8 1.0
Night 21-06-09 224] 69.2 70.6 1.4
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Fig. 2. Changes in predicted noise level per hour
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Table 3. Traffic factors per hour
A B C D E
e et lar?;fgr Speed traffic 710 I Speed trafic — I Speed traic — I Speed trafic — I Speed
ghr 1,303 16.4 30 1,509 11.3 3 173% 110 25 1,442 11.0 39 2,35 8.7 26
Thr 2,442 9.2 27 2,592 8.9 271 2414 8.0 22 2,204 8.1 28 3,684 59 25
8hr 2,942 6.4 22 2,982 6.5 17 2,589 6.6 15 2,528 6.1 22 4,052 52 19
Shr 2,627 8.6 19 2,885 7.1 22 2,591 7.0 19 2121 8.7 26 3,743 6.3 16
10hr 2,661 7.8 24 2,938 7.4 21 2516 7.0 16 2,097 7.0 22 3,596 6.6 19
1lhr 2,583 7.2 24 2,798 6.9 20 2,348 6.6 17 1,990 8.0 25 3169 6.4 24
12hr 2,514 7.3 24 2,692 7.0 24 2,278 7.5 18 1,848 7.9 29 3041 5.8 23
13hr 2,404 8.0 26 2,731 6.7 22 2,374 7.7 19 1,937 6.4 26 3135 53 23
Dey l4hr 2,682 7.6 22 2,832 6.7 21 2,461 7.2 18 1,983 6.8 24 3270 59 20
15hr 2,599 7.3 21 2810 6.0 20 2458 65 19 2030 66 233293 52 21
l6hr 2,949 6.5 21 2,820 6.1 19 2,551 51 18 2,153 59 26 3,393 49 20
17hr 2,953 6.6 18 2,740 5.8 19 2,710 52 18 2,270 5.6 21 3526 5.2 18
18hr 2,942 5.7 17 2,820 5.2 20 2,728 49 19 2,277 40 19 3562 44 17
19hr 2,448 7.7 21 2,599 6.4 24 2,194 6.4 18 1941 55 25 2,823 5.0 17
20hr 1,914 9.2 25 2454 6.5 26 1,849 7.2 21 1433 6.8 27 2,269 5.2 24
21hr 1,927 9.2 24 2,334 6.5 28 1915 6.7 24 1,331 7.4 32 2,104 5.2 24
22hr 1,588 10.6 25 2,082 7.1 32 1,589 7.9 24 1,192 7.3 32 1,889 4.6 26
23hr 1,344 9.0 26 1697 5.7 3% 1340 59 26 953 6.0 34 1408 39 29
Ohr 895 34 211098 34 3% 94 30 29 625 2.6 B 8I 2.8 27
lhr 536 2.8 26 712 39 36 591 34 32 344 2.0 39 379 34 29
Nt 2hr 402 3.7 25 488 3.1 37 420 3.3 35 323 2.8 37 314 2.9 30
3hr 299 47 23 344 2.6 40 385 5.7 33 265 49 45 271 6.5 33
dhr 335 3.9 21430 5.1 36 468 6.0 33 393 6.4 31 423 4.3 30
Shr 648 9.6 29 736 16 39 843 6.3 26 802 56 46 1410 73 32
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Tabel 4. Predicted noise level by area of use
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Number of over 65 dB(A) Predicted noise level[dB(A)]
Use Area  Index . - -

Buildings Day Night Day Night
‘ A 220 66 (30%) 62 (28%) 27.8~71.9 26.4~70.2
Commercial g 824 250 (30%) 241 (29%) 26.5-71.9 25.2~70.8
C 259 71 (27%) 66 (25%) 26.3~69.8 24.5~68.1
Residential D 86 25 (29%) 9 (10%) 33.9~72.5 31.1~69.0
Area E 111 15 (14%) 5 (5%) 35.5~69.5 32.1~66.0
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Fig. 3. Comparison of day and night predicted noise levels
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Table 5. Comparison of noise effects with separation distance
index separation distance
within 20m 20~40 m 40~60 m 60~80 m
A total number of Buildings 57 40 58 65
over 65 dB(A) 57 (100%) 9 (23%) - -
Commer- total number of Buildings 226 184 263 151
cial Area over 65 dB(A) 223 (99%) 27 (15%) - -
c total number of Buildings 58 38 77 86
over 65 dB(A) 57 (98%) 14 (37%) - -
b total number of Buildings 8 33 27 17
Residen-t over 65 dB(A) 8 (100%) 17 (52%) - -
ial Area . total number of Buildings - 25 36 50

over 65 dB(A) - 14 (58%) 1 (3%) -
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Table 6. Comparison of noise impact with number of floors

4th floor or less

index

5th floor or higher

within 20 m  20~40 m

40~60 m 60~80 m

within 20 m 20~40 m 40~60 m 60~80 m

A total number 29 25 33 48 28 15 25 17
over 65 dB(A) 29 (100%) 4 (16%) - - 28 (100%) 5 (33%) - -
Commer total number 155 147 167 99 71 37 96 52
A?nlea; b over 65 dB(A) 152 (98%) 8 (5%) - - 71 (100%) 19 (51%) - -
total number 32 28 49 68 26 10 28 18
¢ over 65 dB(A) 31 (97%) 8 (29%) - - 26 (100%) 6 (60%) - -
total number 5 27 23 21 3 6 1 1
Residen- P over 65 dB(A) 5 (100%) 11 (41%) - - 3 (100%) 6 (100%) - -
tial Area |, total number - 24 30 39 1 3 8
over 65 dB(A) - 14 (58%) 1 (3%) 1 (100%) - -
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Table 7. multi-dwelling buildings with concerns about noise impact

Commercial Area

Residential Area

Index
A B C D E
over 65dB(A) & 5th floor or higher 33 90 32 9 1
number of multi-dwelling buildings 10 (30 %) 31 (34 %) 3 (12 %) 7 (78 %) 1 (100 %)
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