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A Study on Characteristics of the Noise Source

onthelLine 1,

I of Subway in Busan
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Abstract

As aresult of measurement of noise level at subway in Busan area, the noise levels of theline T and the line T reduced
about 4-5dB(A) and 6dB(A) in comparing year 2001, respectively. The higest noise level of 80dB(A) was measured at the
upward-bound line T (Jigegol = Mogol, Centum City = Busan Museum of Modern Art).

The major noise source of the upward-bound line T was identified as promoting moter sound and as impact sound
occurred on connected rail in traveling of the electric train, and the mgjor noise source at the downward-bound line T was
impact sound occurred on connected rail, and the major noise source of line T was aerodynamic noise.

As aresult of improving maintenance such as dow movement of curve section, grinding for reducing squeal noise, and
sufficient greasing and oiling work, the noise level istending to decrease in the subway of Busan.

Key Words: noise level, subway, promoting moter sound, impact sound, aerodynamic noise
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Table 1. Result of measurement(2001 ~ 2005) [Unit: dB(A)]
) Line I Line II xstE £AsS/E
item up—way down—way up—way down—way EAEE=Y A2229 3)
1xH(°01.07) 77(88~ 74} 76(79~ 72} 78(85~72) 78(84~70) oA NER A
o _ oo o _ T s e E)
2%H'01.09) THUTT7~T71) 75(79~70) 77(83~71) 76(81~ 69) SOdB (410 5}
3x}H'02.08) — — 7478 ~68) 75(81~ 68) (ZOOOEO]—.— A& g H8)
o B _ R _ 0B TEE 1284 ‘8515,
47H'03,09) 75(81~68) ‘990l Al ﬂ(@%ﬂ ab
5xH’05.02) 72(76~ 69} 72(76~ 66} 72(80~64) 72(81~64) J1& 85 dB(A) O1GHE & A))
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Fig. 1. Variation of noise level inthe Line I (up-way).

Fig. 2. Variation of noise level in the Line I (down-way).
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Table 2. Comparison of noise level measured with year (Line 1)
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[Unit : leq dB(A)]

Line T (up—way)

Line I (down—way)

Line Jul.  Sep.  Leb. o Line Jul. Sep.  Feb. o
2000 2001 poi " 2000 2000 2o "

1 Nopo ~>dongBeomeosa 78 75 72 v6~3 Beomeosa >Nopo—dong 78 77 73 w5 ~4

2 Beomeosa>Namsan-dong 77 75 71 vo~4 Namsan—dong—~>Beomeosa 77 75 71 v5~4

3 Namsan—dong—>Dusil 76 74 71 v5~3 Dusl »Namsan—dong 75 75 70 v5

4 Dusil>Guseo—dong 77 72 70 v7;~-2 Guseo— dong = Dusil 74 71 69 v5~2

5  Guseo—dong ~Jangjeon—dong 78 74 71 v7~3 Jangjeon —dong >Guseo— dong 75 74 71 v4~3

6 Jangjeon —dong ~Pusan Naf | Univ. 79 75 72 v7~3 Pusan Nat'l Univ.—~Jangjeon —dong 76 74 72 w4 ~2

7  Pusan Nat'| Univ.>Oncheoning 75 72 70 v5~2 Oncheonpng=>Pusan Nat'| Univ. 75 75 72 v3

8 Oncheonjpng~veongnyun— dong 77 73 71 v6~2 Myeongnwun — dong~>Oncheonjan 75 74 72 ¥3~2

9  Myveongnwun—dong > Dongnae 77 71 69 v8~2 Dongnae~>Myveongnwun—dong 75 73 69 vH~4
10 DongnaeBusan »Nat'| Univ. Edu. 78 73 71 v7;~-2 Busan Nat'l Univ. Edu. »Dongnae 74 76 70 vo~4
11 BusanNat'| Univ.Edu. >Yeonsan—dong 78 74 73 v5~1 Yeonsan —dong Busan >Naf | Univ.Edu. 77 79 75 v4~2
12 Yeonsan—dong —~City Hall 77 77 72 v5 City Hall »Yeonsan —dong 75 76 73 v3~2
13  CityHall>Yangeong 76 74 70 vH~4 Yangjeong ~ City Hall 76 79 73 v6~3
14 Yangeong ~>Bujeon—dong 78 74 72 ¥6~2 Bujeon—dong™ Yangieong 76 76 73 Y3
15 Bujeon—dong~>Seomyeon 76 76 72 v Seomyeon >Bujeon—dong 73 73 70 v3
16 Seomyeon »>Beomnaegol 76 75 73 v3~2 Beomnaegol »>Seomyeon 76 77 73 v4~3
17 Beomnaegol »Beomil-dong 77 74 74 v3 Beomil-dong—>Beomnaegol 75 75 75 -
18 Beomil-dong—~Jwacheon—dong 77 74 71 v6~3 Jwacheon—dong “Beomil-dong 75 75 72 v3
19 Jwacheon —dong ~>Busanjin 76 73 73 v3 Busanjin—Jwacheon —dong 77 76 74 v3~2
20 Busanjin >Chowang—dong 79 75 71 v3~4 Busanjin—Jwacheon—dong 77 77 74 ¥3
21  Chowang— dong~>Busan Station 77 73 72 v5~1 Busan Station »>Chowang- dong 75 75 71 v4
22  BusanStation >Jungang—dong 77 75 71 vo~4 Jungang — dong »Busan Station 79 77 73 vH~4
23 Jungang—dong >Nampo—dong 78 75 73 V5~2 Nampo—dong=>Jungang — dong 77 76 76 vl
24 Nampo—dong—~Jagalchi 78 74 72 v6~2 Jagalchi >Nampo—dong 77 75 74 v3~1
25  Jagalchi>Toseong —dong 75 72 71 vi~1 Toseong —dong ~Jagalchi 74 73 70 v4~3
26 Toseong—dong ~Dongdaesin — dong 75 74 71 v4~3 Dongdaesin — dong > Toseong —dong 76 74 71 v5~3
27 Dongdaesh — dong > Seodaesin — dong 74 71 72 v2~-1 Seodaesin — dong >Dongdaesin — dong 72 70 66 vo~4
28  Seodaesih —dong ~> Deeti 79 76 74 v5~2 Daeti >Seodaesih — dong 77 76 74 v3~2
29  Daeti >Goejeong 77 74 71 v5~3 Goejeong—Daeti 78 77 72 V5~5
30 Goejeong ~Saha 78 77 72 v6H~5 Saha ~Goejeong 77 75 71 vH~4
31 Saha—>Dangni 77 75 71 v6~4 Dangni >Saha 77 75 71 w5 ~4
32 Dangni~>Haden 80 76 72 W8~4 Hadan > Dangni 78 76 73 ¥5~3
33  Hadan »>Sinpyveong 80 77 76 v4~-2 Sinpyeong~>Haden 78 74 71 v/ ~3
% 1-33(The number of station)
2003\ 18)(%J&))eF vlmsto] Al a1 13 dB(A), 3P S HESk= 80 dB(A) o) &&= F HEA] 71 1
22 10 dB(A)e] gt Ao s ARl 2584158 gE2 FH GoA 1 H28 sec), 8 Holl A BH H(24 sec)
28] odi 7oA T Te) 25T AitREo e 22 02 I &S T 87~86 dBA)R A2 S E N A
o] 3= Ae2 ZAMEIGT 53] AATH A = #1t P o] 21 4E = WRYTIEF 80 dB(A) o4 ¢l S0 A
25 =7 F7sE Zle 2 A Eglen A AE o A Ay H| TS FH S 167K N%), A4S 37H14%, BF71 1
=¥ 80, 31 81 1Y) FMAS =780 dBA)OME A EW, AT S 27HI0B 28R F AU FHASLE
o@ yehu glajo] =g Hlojol 3 307 2K}, 2ALEI9Eh, A Eelol] A Tm el 7he] Fuiae Tjely Ay

Y ARNALES A RP ARAE Lo A A 28E EES BR 950 He-1 KHz Afole] £8E7} 80
AZ oA ZZY 89 dBA), A A el oA Algulaefe  dBA) ol4kel Ao 2 vl 23 vkg A A9 A] e gjok
88 dB(A)e] 71 A EA Sl e, M AZ Y ZAAY T AR ARG A AN = T )9 He Huads
o MEA LA A WAL FHASOE 2AHUh 204 WATE FAlelo]A S50 89 dBA), Y rl& Telel 4
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Table 3. Equivalence noise level and the highest noise source (Line 1) [Unit: dB(A)]
the highest the highest
Line [ (up-way) Leq Lmin Lmax _ Line | (down-way) Leq Lmin Lmax _
noise source noise source
1 Nopo—dong >Beomeosa 72 55 86 amouncements Beomeosa ~Nopo—dong 73 54 84 impact
2 Beomeosa>Namsan—dong 71 55 79 - Namsan—dong—~>Beomeosa 71 55 86 announcements
3 Namsan—dong~Dusl 71 56 80 moter Dusil>Namsan—dong 70 55 80 moter
4 Dusl~>Guseo— dong 70 55 81 moter Guseo— dong ~>Dusl 69 56 78 -
5  Guseo—dong ~Jangjeon —dong 71 56 81 amouncements Jangjeon —dong > Guseo— dong 71 54 82 impact
6 Jangjeon—dong ~>Pusan Nat | Univ. 72 56 85 amouncements Pusan Nat'l Univ.~>Jangjeon —dong 72 55 86 impact
7 Pusan Nat'| Univ.~>Oncheonjang 70 57 80 squeal Oncheonjpang=Pusan Nat'l Univ. 72 55 85 announcements
8 Oncheonpng>Myeongiwun—dong 71 56 83 moter Myeongnyun — dong >Oncheonjang 72 58 84 annourncements
9  Myeongnwun—dong >Dongnae 69 55 83 moter Dongnae~>Myeongnwun —dong 69 54 82 moter
10 Dongnae~>BusanNat' | Univ.Edu. 71 56 83 amouncements Busan Nat'| Univ. Edu. > Dongnae 70 55 83 amouncements
11 BusanNat'| Univ.Edu.>Yeonsan—dong 73 55 84 impact Yeonsan —dong »Busan Nat' | Univ. Edu. 75 54 91 fan+impact
12 Yeonsan —dong~>City Hall 72 55 79 - City Hall Y eonsan—dong 73 54 86 amnourncements
13 CityHal~>Yangeong 70 54 82 moter Yangeong ~City Hall 73 55 84 gnnr%ﬁ[rzemems
14 Yangjeong >Bujeon—dong 72 55 83 amouncements Bujeon—dong—Yangeong 73 54 87 Em”r%’%%anens
15 Bueon—dong ~Seomyeon 72 56 87 fan Seomyeon ~>Bujeon—dong 70 56 82 fan
16 Seomyeon »Beomnaegol 73 55 82 impact Beomnaegol >Seomvyeon 73 54 86 amnourncements
17 Beomnaegol >Beomil-dong 74 57 87 impact Beomil- dong~>Beomnaegol 75 54 88 impact
18 Beomil-dong »Jwacheon —dong 71 55 80 impact Jwacheon—dong >Beomil-dong 72 55 82 impact
19 Jwacheon—dong ~Busanjin 73 55 83 impact Busanjin ~Jwacheon —dong 74 55 84 impact
20 Busanjin >Chowang—dong 71 55 79 - Busanjin >Jwacheon —dong 74 56 84 impact
21 Chowang— dong~Busan Station 72 56 83 moter Busan Station >Chorwang— dong 71 56 82 annourncements
22 Busan Station ~>Jungang — dong 71 55 79 - Jungang — dong > Busan Station 73 56 88 amourncements
23 Jungang—dong >Nampo—dong 73 56 86 impact Nampo—dong~>Jungang —dong 76 55 88 impact
24  Nampo—dong ~Jagalchi 72 55 82 moter Jagalchi >Nampo—dong 74 56 86 impact
25 Jagalchi >Toseong —dong 71 55 83 moter Toseong —dong ~Jagalchi 70 55 85 moter
26 Toseong—dong—~>Donadaesin — dong 71 56 81 squea Dongdaesin—dong > Toseong—dong 71 55 79 -
27 Dongdaesin— dong ~>Seodaesin — dong 72 55 83 squeal +fan Seodaesin —dong >Dongdaesn—dong 66 35 83 announcements
28 Seodaesin—dong > Deeti 74 55 83 impact Daeti »Seodaesin — dong 74 55 86 impact
29  Daeti—~>CGoejeong 71 56 79 - Goejeong™ Daeti 72 56 86 amnourncements
30 Goejeong >Saha 72 55 82 moter Saha »>Goejeong 71 55 80 moter
31 Saha—~Dangni 71 56 82 moter Dangni ~Saha 71 55 85 announcements
32 Dangni >Hadan 72 56 78 - Hadan »Dangni 73 55 83 impact
33 Hadan >Shpyeong 75 56 83 squeal+mpact Shpyeong~>Hadan 71 56 81 announcements
Average 72 55 82 - Average 72 55 84 -
Over80dB(A) 22 sections Over80dB(A) 19 sectionsi
Over85dB(A) 3 sections Over85 dB(A) 8 sections ™
* except announcements
F -| Ir PORITEEET
p b f; e aY f ’grg A g h AR
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Fig. 3. Variation of noise onthe Line [ (up-way).

Fig. 4. Variation of noise on the Line II (down-way).
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Table 4. Comparison of noise level measured with year (Line 1) [Unit : leq dB(A)]
Line Il (up—way) Line II {down—way)
Line Jul. Sep.  Aug. Sep. lFeb. “ariation Line Jul.  Sep. Aug Feb ariation
2001 2001 2002 2003 200 2001 2001 2002 200
1 Jungdong >Jangsan - - - 77 72 V¥5 Jangsan >Junadong - - - 77 -
2 Haeundae >Jungdong - - - 74 70 w4 Jungdong “Haeundae - - - 69 -
3  Dongbaek »Haeundae - - - 79 79 - Haeundae > Dongbaek - - - 74 -
4 BusanMuseum of Modem Art - - - 74 75 Al Dongbaek - - - 74 -
—Dongbaek —~Busan Museum of Modem Art
5  Centum City - - - 81 80 wl Busan Museum of Modem Art - - - 81 -
-Busan Museum of Modem Art = Centum City
6 Millak >Centum City - - - 77 75 w2 Centum City >Millak - - - 71 -
7 Suveong ~>Millak - - - 78 72 W% Millak ~>Suyeong - - - 71 -
8 Gwangan ~Suyeong - - - 73 70 w3 Suveong > Gwangan - - - 71 -
9 Geumnyeonsan > Gwangan - - - 75 72 W3 Gwangan ~> Geumnyeonsan - - - 70 -
10  Namcheon »>Geumnyeonsan 78 76 74 75 71 v7~3 Geumnyeonsan ~Namcheon 78 75 75 70 ¥3~5
11 Kwngsung, Pukyong Nat'l Univ. 77 77 72 73 72  ¥5~0  Namcheon 78 74 72 73 Al~5
—Namcheon —Kwungsung, Pukyong Nat'l Univ.
12 Daeveon Kyungsung, 76 76 73 73 71 ¥5~2  Kwngsung, Pukvong Nat'l Univ. 77 74 73 70 w7~3
~Pukyong Nat'| Univ. —Daeveon
13  Motgol > Daeveon 75 76 73 72 69  ¥7~3 Daeyeon >Motgol 76 74 72 70 V¥6~2
14 Jigegol >Motgol 78 79 77 76 80 A4~1 Motgol ~Jigegol 79 76 80 30 ¥4~0
15  Munhyeon ~Jigegol 78 81 77 78 73 w8~4 Jigegol >Munhyeon 80 79 80 73 ¥7~6
16 Munjeon »Munhyeon 74 74 72 72 70 ¥4~2  Munhyeon >Munjeon 75 72 72 68 ¥7~4
17  Jeonpo »Munjeon 77 78 74 77 72  ¥6~2  Munjeon ~>Jeonpo 79 76 79 71 ¥8~5
18 Seomyeon ~>Jeonpo 80 &3 77 77 72  ¥11~5 Jeonpo “Seomyeon 80 79 81 73 ¥8~6
19  Buam >Seomyeon 76 74 73 74 71 v5~2 Seomyeon ~>Buam 75 73 72 68 w7~4
20  Gava—~Buam 75 74 71 70 69 ¥oH~1 Buam — Gaya 74 73 73 69 w5 ~4
21 Dongeui Univ. > Gava 78 78 74 75 71 v7~3 Gaya—>Dongeui Univ. 75 74 74 72 w3~2
22 Gaegeum ~Dongeui Univ. 80 78 76 75 70 ¥10~5 DongeuiUniv.>Gaegeum 78 77 75 69 ¥9~6
23  Naengeong >Gaegeum 78 75 74 70 69  w9~1 Gaegeum ~>Naengjeong 78 76 75 70 ¥8~5
24 Jurye~>Naengeong 76 72 71 73 70 wo~1 Naengjeong »>Jurye 74 73 71 70 w4~1
25 Gamjeon ~>Jurve 80 76 74 75 73 ¥i7~1 Jurye~>Gamjeon 79 77 76 75 w4~1
26 Sasang ~>Gamjeon 76 72 72 74 69 ¥7~3 Gamjeon —~>Sasang 77 75 75 69 ¥38~6
27 Deokpo—>Sasang 78 76 75 75 74 wi~1 Sasang = Deokpo 81 78 77 74 w7~3
28 Modeok >Deokpo 80 78 75 75 70 ¥10~5 Deokpo>Modeok 78 76 76 68 ¥v10~8
29 Mo ~>Modeck 83 80 77 76 70 ¥13~6 Modeok >Mom 78 76 75 72 ¥6~3
30 Gunam ~>Mora 83 78 77 7 76 ¥7~1  Mom~>CGunan 82 80 79 73 ¥9~6
31 Gumyeong ~>Gunam 76 75 71 74 71 v5~0 Gunam ~>Gumyeong 75 73 74 70 ¥5~3
32 Deokcheon >Gumyeong 84 82 78 76 78 A2~ 6 Gumyeong~Deokcheon 84 81 80 79 w5~1
33 Sujeong—Deokcheon 82 81 78 76 77 Al~35 Deokcheon>Sujeong 81 79 78 76 W5~2
34  Hwamyeong >Sujeong 80 79 75 75 735 ¥7~2  Sulong~Hwamveong 77 75 76 73 w4~2
35  Yuli»Hwamyeong 78 77 74 75 72 ¥6~2 Hwamveong= Yuli 78 76 75 71 vi~4
36 Dongwon > Yuli 85 83 78 76 73 ¥12~3 Yuli»Dongwon 82 80 79 74 W8~5
37 Geumgok ~>Dongwon 72 71 69 70 65  ¥7~4  Dongwon ~>Geumgok 70 69 68 66 VW4~2
38 Hopo ~>Geumgok 72 72 68 70 64  ¥3~4  Geumgok ~Hopo 71 70 71 64 ¥7~6
% 1-38(The number of station)
Al AElS 88 dBA), StEYolA AAIES 88 dBA) &0l #WHoA MPGAE (26 sed) &8 L= 88~87
o 2E UL AYPAT FLT T 2F 0.2 2ALE dBA) = S =G A R nAag YA T A
g4 BHES sk 80 dBA)Y s Ee] £2 1577H83%), 2B A4S 3TT% 2 A dat fA4Her 7
AzYo] HAF 7 R7h e g elol Al B (36 seo), AWTE WS Lol
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Table 5. Equivalence noise level and the highest noise source(Line ) [Unit : dB(A)]
the highest Explosive the highest Explosive
Line Il fup-way! Leg Lmin Lmex nose ure fmekec] Line I {down —wayl Leg  Lmin Lmex e soure timeksec]
1 Jungdong~>Jangsan 72 50 81 Rolng 5 Jangsan—Jungdong 77 45 %9 Roling 12
2 Haeundae ~Jungdong 70 45 7% - - Jungdong~ Haeundae 69 50 7% - -
3 Dongback~ Haeundae 79 49 87 Roling 19 Haeun dae~ Dongbaek 74 45 23 Roling 11
4 Busan Museum of Modem Art 75 43 % Roling 9 Dongbaek 74 47 % Roling 8
= Dongbaek = Busan Museumn of Modem A
5  Centum City 20 47 %8 Rolng 17 Busan Museun of Modem Art 81 44 8 Roling 26
= Busan Museum of Modem Art = Centum City
6 Millak= Centum City 75 45 3%  Roling 17 Centum City~ Millak 71 50 7B - -
7 Suyeong~ Millak 72 48 0 Squeal 4 Millak = Suyeong 71 47 R - -
8 Gwengan™Suveong 70 47 - - Suyeong= Gwangan 71 49 7 - -
9 Geunnyeonsan ~ Gwangan 72 44 0 - - Gwangan~ Geumnn yeonsan 70 44 B - -
10 Namcheon ~ Geunnyeonsan 71 48 B - - Geaumnyeonsan ~ Namcheon 70 47 77 - -
11 Kyungsung, Pukyong Net 'l Univ. 72 52 83 Rolng 4 Namcheon 73 44 % Roling 4
-~ Namcheon = Kwingsung, Pukyong Nat” | Univ.
12 Daeyeon 71 50 R - - Koungsung, Pukyong Nat" 1 Univ. 70 48 77 - -
- Kyungsung, Pukyong Net 'l Univ. - Daeveon
13 Motgd ~»Daeyeon 69 56 T - - Daeyeon ~ Motgol 70 47 77— -
14 Jigegd > Motgol 20 45 %9 Rolng 19 Motgol = Jigegd 20 48 8 Roling 17
15 Munhyeon ~Jigegol 73 48 2 Sqal+Rdling 4 Jigegol » Munhyeon 73 48 81 Squeal +Roling 3
16 Munjeon~Munhveon 70 48 - - Munhyeon=Munjeon 68 47 9 - -
17 Jeonpo =~ Munjeon 72 47 83 Squeal 4 Munjeon—=Jeormpo 71 47 82 Squeal 4
18 Seomyeon—Jeonpo 72 43 80 Roling - Jeonpo > Seomyeon 73 43 82 Squeal 12
19 Buam~Seomyeon 71 48 82 amouncements - Seomyeon— Buam 68 47 76 - -
20 Gaya~Buam 69 51 T - - Buam~Gaya 69 46 B - -
21 Dongeui Univ.> Gaya 71 47 7% - - Gaya~ Dongeui Univ. 72 49 20 Roling 1
22 Gaegeum ~ Dongeui Univ. 70 47 - - Dongeui Univ.~ Gaegeum 69 56 77 - -
23 Naengjeong—Gaegeun 69 54 - - Gaegeun > Naengjeong 70 43 78 - -
24 Jurye ~Naengjeong 70 46 7 - - Naengjeong>Jurve 70 45 7% - -
25 Gamjeon >Jurve 73 49 23 Rolng 7 Jurve™ Gamjeon 7 44 2% Roling 3
26 Sesang ~>Gamjeon 69 45 76 - - Gamjeon = Sesang 69 56 77 - -
27 Dedkpo ~Sasang 74 46 %  Rolng 7 Sesang~ Deokpo 74 46 %3 Roling 11
28 Modeok=Dedlpo 70 47 33 Biake - Deokpo~Modeok 68 44 7B - -
29  Mora~Modeok 70 46 80  Brake - Mo deok—Mora 72 46 9 - -
0 Guram ~Mora 76 46 % Roling 14 Mora~ Gunam 73 43 8 Roling -
31 Gumyeong ~Gunam 71 46 0 - - Gunam = Gumyeong 70 52 77 - -
32 Dedkcheon > Gumyeong 78 49 87 Rolng 28 Gumyeong~ Deokcheon 79 45 87 Roling 36
33 Sujeong ~Deokcheon 77 48 8% Rolng 24 Deokcheon= Sukeong 76 47 87 Roling 17
¥ Hwamyeong~Sukong 73 46 3%  Roling 4 Sujeong~ Hwamyeong 73 47 %4 Roling 5
% Yuli»Hwamyeong 72 45 81 Fan 1 Hwamyeong= Yull 71 45 9 - -
% Dongwon=Yull 73 46 80 Roling 1 Yuli~ Dongwon 74 “ 8 Roling 7
37 Geungok ~Dongwon 6 43 T - - Dongwon= Geungok 66 45 % Brke -
3R Hopo~>Geungok 64 42 T - - Gaumgok~>Hopo 64 51 72 - -
Average 72 47 g - - Average 72 47 8 - -
Over 8 dBlAI 21 sectiors Over 80 dBIAI 18secions
Over & dBlAI 7 sections Over & dBIAI 8 sections
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Fig. 6. Distribution of energy equivalent sound level(Line 11 ).
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