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- The purpose of this paper is to evaluate the noise level and source, reduce the subway linell noise. As a

result of measurement of subway line II in Busan the highest value section of uproad line was from Jigegol to
Motgol by 89 dB(A). The sections of conversation and listening interference(over 80 dB(A)) were 21

sections(55%) of 38 sections.

Among these sections,

15 sections(71%) were produced rolling noise, 3

sections(14%) squeal noise, 2 sections(10%) braking noise and 1 section(5%) fan noise, and then a main noise

source was the rolling noise.

In case of downroad line, the highest value section was from Busan Metro Art Museum to Centum city,
Motgol to Jigelgol by 88 dB(A). The sections of conversation and listening interference(over 80 dB(A)) were 18
sections(47%) of 38 sections. Among these sections, 15 sections(83%) produced rolling noise, 2 sections(11%)
squeal noise and 1 section(6%) braking noise were investigated in this study. and then a main noise source was

the rolling noise.
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Fig. 1. Noise measurement scene
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and noise measurement picture.
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Table 1. Comparison of noise measurement results by subway line II sections [Unit : Leq dB(A)]
Ttems Line TI : : U‘ -line : — 1 Down-line _
01.071°01.091 '02.0803,091'05,02| variation }'01,07/°01.091"02,08/°05.02|  variation

1 | Jungdong & Jangsan - - - 71 | 72 v5 - - - 7 -
2 | Haeundae © Jungdong - - - 74 | 70 V4 - - - 69 -
3 | Dongbaek < Haeundae - - - 79 | 79 - - - - 74 -
o | R ematvotem | | | | | o |- - -] -
5 | Museum of Modemare |~ | J | c B8] wiop- - -8 -
6 | Millak & Centum City - - - 77 75 v2 - - - 71 -
7 | Suyeong < Millak - - - 78 1 72 A\ £ - - - 71 -
8 | Gwangan < Suyeong - - - 73 | 70 V3 - - - 71 -
9 | Geumnyeonsan&Gwangan - - - 7| 72 v3 - - - 70 -
10 | Namcheon©Geumnyeonsan| 78 | 76 4 || T v7~-3 |7 |7 | 7|7 V¥8~5
11 | Kvunesung, Pukyong Natl) g7 | 77 | 72 | 73 | 72 | ws~0 [ 78 | 74 | 72 | 13 | AL~¥5
12 Ejggﬁz ‘;’ag?lygfij‘_mg’ 6|7 | 73 | 73|71 W5~2 |77 74|73|7 | wi~3
13 | Motgol € Daeyeon 7B 76| 7317269 wWI~3 76| 741 72|70 | ¥6~2
14 | Jigegol & Motgol 78| 79 77 76| 80 | Ad4~1 | 79| 76 | 80 | 80 | Ad4~0
15 | Munhyeon < Jigegol 78 | 81 77 | 78 | 73 | W8~4 { 80 | 79 | 80 | 73 | ¥I~6
16 | Munjeon < Munhyeon 74 74 72 72 70 V4~2 | 72 72 | 68 Vi7~4
17 | Jeonpo & Munjeon 77 18 | 74 | 77| 72 ) W6~2 |79 76| 79 | 71 | W¥8~5
18 | Seomyeon & Jeonpo 8 | 8 | 7 | 77| 72 | W1I~5 ] 8 | 79 | 8 | 73 | ¥W8~6
19 | Buam < Seomyeon 7% | 74 73 174 | 71 V5~2 | 5| 73| 72 | 68 | Wi~4
20 | Gaya © Buam 75 74| 71 | 70| 69| W6~1 | 74| 73| 73 | 69 | W5~4
21 | Dongeui Univ & Gaya 78 | 78 74 w71 v7~3 7| 74 74 | 72 V3~2
22 | Gaegeum&Dongeui Univ. | 80 | 78 | 76 | 75 | 70 | W10~5 [ 78 | 77 | 75 | 69 | ¥9~6
23 | Naengjeong < Gaegeum 78| D 74 70 | 69 v9~1 78 1 76 7 | 70 ¥8~5
24 | Jurye © Naengjeong 76 | 72 | 71 | 731 70 | W6~1 | 74| 73|71 | 70| W4~1
25 | Gamjeon < Jurye 8 | 76 74 | 7B 73 v7~1 907776 | T V4~1
26 | Sasang < Gamjeon 76 72 72 74 | 69 V7~3 77 1 75 7 | 69 V¥8~6
27 | Deokpo < Sasang 78 76 5 | 74 V4~1 8L | 78 77 | 14 v7~3
28 | Modeok < Deokpo 80 78 75 7% | 70 | W1I0~5 | 78 | 76 76 | 68 | ¥10~8
29 | Mora © Modeok 83 | 80 | 77 (6| 70 | WI3~6 | B | 76 | 75| 72 | ¥6~3
30 | Gunam € Mora 83 | B | 77 | 19| 76 WI~1 |8 | 8 | 79| 73| ¥9~6
31 | Gumyeong €& Gunam 7% | 5 71 74 | 71 V5~0 | 75 | 73174 | 70 V¥5~3
32 | Deokcheon ¢ Gumyeong 4 | 8 78 7% | 78 | A2~V6] 84 | 81 80 | 79 Vo~1
33 | Sujeong & Deokcheon 82 81 78 76 | 77 | Al~V¥5] 81 79 78 | 76 vo~2
34 | Hwamyeong <& Sujeong 80 | 79 75 7% | 73 vi~2 |77 | 75 76 | 73 V4~2
35 | Yulli & Hwamyeong 78 | 77 74 ™| 72 V6~2 78 | 76 7B |71 Vi~4
36 | Dongwon & Yulli 8 | 83 | 78 | 76| 73 | Wwi2~3 182 | 80 | 79 | 74 | W¥8~5
37 } Geumgok < Dongwon 72 ) T 69 70 | 65 Vi~4 70 | 69 68 | 66 V4~2
38 | Hopo & Geumgok 72 1 72 | 68 | 70 | 64 | W8~4 | 71 | 70 | 71 | 64 | VW7~6

H10%) 2.2 F A59L AF4EoZ ZAFHUY. X E=2AAZ@R) &oldorn, 2298 43X
FPA(F A=3 X)) A HIASE ST T AFLASL AbE ATt

A E|(88),
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Table 2. Equivalence noise level

and the highest noise source by subway line II sections

G- 7
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=
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[(Unit : dB(A)]

Up-line Down-line
Items Line O i i i i
‘ Lea | Ln | Lo | 110 | oy | 20 | L | L i P | oo
1 {Jungdong < Jangsan 72 | 50 | 81 Rolling 5 771 45 | 89 Rolling 12
2 {Haeundae © Jungdong 70| 46| 76 - - 69 | 50 | 76 - -
3 |Dongbaek < Haeundae | 79 | 49 | 87 Rolling 19 74 | 45 | 83 Rolling 11
4 [Fian Museum of ebac 7 | 48 | 85 | Rolling 9 |7 |47|8 | Roling 8
5 [Centum City © Busan | gy | 47 | 88 | Rolling 17 {8 |44 |8 | Roling %
6 [Millak © Centum City | 756 | 45 | &4 Rolling 17 71 | 50 | 78 - -
7 |Suyeong © Millak 721 4818 Squeal 4 71 1 47 | 78 - -
8 |Gwangan < Suyeong 70 | 47 | 75 - - 711 49 | 77 - -
9 Seurnnyeonsan@Gwanga 79| 44 | 79 _ _ 70 | 44| 78 _ B
10 |[NamcheonSGeumnyeons| 7) | 43 | 7g - - || a7 - -
11 [Kyungsung, Pukyong | 79 | 55 | g3 | Rojling 4 | 73| 4|8 /| Roling 4
Nat'l Univ. <& Namcheon
12 {33%232 T lyungsung, | 7 | 50 | 78 - - 70| 48| 77 - -
13 [Motgol & Daeyeon 69 | 56 | 7B - - 70 | 47 | 77 - -
14 |Jigegol & Motgol 8 | 45 | 89 Rolling 19 8 | 48 | 88 Rolling 17
15 |Munhyeon & Jigegol 73 | 48 | 80 |Squeal+Rolling 4 73 | 48 | 81 [Rolling+Squeal 3
16 |Munjeon © Munhyeon | 70 | 48 | 75 - - 68 | 47 | 79 - -
17 |Jeonpo <& Munjeon 72 ] 47 | 83 Squeal 4 71 ] 47 | 82 Squeal 4
18 |Seomyeon € Jeonpo 721 48 | &0 Rolling - 73 | 48 | 82 Squeal 12
19 |Buam & Seomyeon 71 | 48 | 82 |announcements - 68 | 47 | 76 - -
20 |Gaya © Buam 69 | 51 | 75 - - 69 | 46 | 78 - -
21 |Dongeui Univ & Gaya | 71 | 47 | 78 - - 72 | 49 | 80 Rolling 1
- :
22 |Gacgeum © Dongeul | 79 | g7 | 75 - - e || 7 - -
23 |Naengjeong < Gaegeum| 69 | 54 | 75 - - 70 | 48 | 78 - -
24 |Jurye & Naengjeong 70 46 | T7 - - 70 | 45 | 76 - -
25 |Gamjeon ¢ Jurye 73149 {8 | Rolling - 7 |75 4 | 8 | Rolling 8
26 |Sasang < Gamjeon 69 | 45 | 76 - - 69 | 56 | 77 - -
27 |Deokpo & Sasang 74| 46 | 34 Rolling 7 74 | 46 | 83 Rolling 11
28 |Modeok < Deokpo 70 | 47 | 83 Brake - 68 | 44 | 78 - -
20 |Mora © Modeok 701 46 | &0 Brake - 721 46179 - -
30 |Gunam & Mora 76 | 46 | 86 Rolling 14 73 | 48 | 80 Rolling -
31 |Gumyeong < Gunam 71 | 46 | 79 - - 70 | 52 | 77 - -
32 |Deokcheon € Gumyeong| 78 | 49 | 87 Rolling 28 79 | 45 | 87 Rolling 36
33 |Sujeong < Deokcheon 77 | 48 | 86 Rolling 24 76 | 47 | 87 Rolling 17
34 |Hwamyeong < Sujeong | 73 | 46 | 84 Rolling 4 73 | 47 | 84 Rolling 5
35 |Yulli & Hwamyeong 72 | 45 | 81 Fan 1 71 | 45 | 79 - -
36 |Dongwon < Yulli 731 46 | 80 Rolling 1 74 ] 4 | 83 Rolling 7
37 |Geumgok © Dongwon | 65 | 43 | 75 - - 66 | 45 | 4 Brake -
38 |Hopo < Geumgok 64 | 42 | B - - 64 | 51 | 72 - -
Average 721 47 | &0 - - 72 | 47 | 81 - -
Over 80 dB(A) 21 sections” 18 sections™
Over 85 dB(A) 7 sections® 8 sections™

¥ except announcements
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Fig. 2. Distribution of equivalence noise level at subway

line II.

Fig. 3. Frequency specificity of main noise source at
subway line II.
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Fig. 4. Frequency analysis of rolling noise from Jigegol
to Motgol.
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Fig. 5. Frequency analysis of squeal noise from Jeonpo
to Seomyeon.

Fig. 5= A ¥=A ® st 73te) 24459 F
degod $4sg 1902 HAF2eH Ui
2~4 KHzol A &30 7hste 22 & & Aok
ol HNEASHT A2gA4A29 ggow Z7hd =
THegES Yoy a1 J}EHC“«I agsUAdEel A

237

2§’ﬂ% 01%%71.‘ o] LF
o2 ZAHRL £3]
A FNME 30sec ©|
of oA SA 4

-
o of 7o} @

3.3 &
A}H 2ge

x—]

=]
=



2oz AtRHET WA Gy eR
e 2 B A3 oS Al X
Ao dd Zoist B o] S FE A
2E), @ AsHE AgEs Zz7)7) COI]
£ Q) AA(A A —’Fsﬂ Al ‘ﬂ”%}“

717 BA TheasE
8l FRoll FAke] obF q—r J_El

AR A FAke) Xl“"“ﬂ LS T iﬁ]
Augadd 5 A Yot Ziﬂl%
°‘”?7P°ﬂ*14 A 4ol
= . 2]~7][ﬂ

C

% o
i
B

&L
P o

b
glo
bl
M

o
o

N
-
o3

E 85) *ﬁl%“]E]:M]%UI = (88 Xlﬂl§=>% =
(89), T =1 2H86), 9 d:er "3(87) T A=Y

A(86) FIro 2 ZAH

254 134FE dEg YAYTX(EAYERY,
o Azl 5IZ o]FAAA XkH FY A &
EXNA 1347 ThE 2R YEyTh § 2340
Ae FAFRI} 154G B3 B8 9 A= 3
(A8-977m, 8t&-%7m), & A=9 H(43P-684m,

O

10 do

she-607m)e] FHAAe] AW AGFRAY £
Zo} g BHe| e Aom AT
gebd 254 A¢AZUA Y A FAFRY A
$298 AZE 5 Y& dHo] FyHF T 7
oz ARgT

2549 AELSY FAL FUFZAA Aae

Fig. 6. Scene of setting up wheel cover at subway.
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