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Low Frequency Characteristic of Seoul Subway Noise
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ABSTRACT : The low frequency noise below 200 Hz, including inaudible infra-sound, is known to affect human physiology ; circulation,
respiration, nerve, endocrine, etc. Legislation has been introduced in several countries regarding evaluation guideline and measurement method
of low frequency noise. In this work, low frequency characteristics of the Seoul subway transportation system was investigated in terms of
the noise level and spectrum in the interior of running passenger car and the subway station. The interior sound pressure level of the passen-
ger car was between 60 and 105 dB in the frequency range of 1~200 Hz and varied with car speed. The marked sound pressure level peak
at 8 Hz, infra-sound, observed for the most of Lines is shown to correspond to the resonance frequency of passenger car. The level of
station platform noise was lower than the interior noise of running car because of the lower speed at arriving/departure. The results indi-
cated that the interior noise level of running passenger car was inside the oppressive feeling region, proposed by Ochiai, in the frequency
range of 20~80 Hz which makes a little concern.
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Table 1. Seoul subway Lines and ranges for the measurement
of interior noise of a passenger car

Subway Line Range

Jonggak ~ City hall
Jongno 3ga~Jonggak
Hannam ~ Oksu

Ichon ~ Seobinggo

Euljiro 1ga~Euljiro 3ga
Euljiro 3ga~Euljiro 4ga

2
Samseong ~ Sports Complex
Sports Complex ~ Sincheon
Oksu ~ Apgujeong

3 Dogok ~Daechi

Daechi ~Hagnyeoul
Hagnyeoul ~Daecheong

Sadang ~Chongshin Univ.
4 Chongshin Univ. ~Dongjak
Dongjak ~Ichon

Cheonho ~Gwangnaru
Jongno3ga ~Gwanghwamun
Janghanpyeong ~ Dapsipri
Dapsipri ~Majang

Gongdeok ~Hyochang Park
Yaksu ~ Beotigogae
Beotigogae ~Hangangjin
Hangangjin ~ Itaewon

[su ~Naebang

Naebang ~Express bus terminal
Children's Grand Park ~Gunja
Gunja ~ Junggok

Gangdong gu office ~Cheonho
Seokchon ~ Songpa

Songpa ~Garak Market

Garak Market ~Munjeong
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Table 2. Seoul subway line and stations for the measurement
of station platform noise

Subway Line Station
1 Jonggak, Seoul station
2 Jamsil, Gangnam
3 Express bus terminal, Yangjae
4 Ichon, Sadang
5 Cheonho, Euljiro 4ga, Gongdeok
6 Gongdeok, Suseo
7 Express bus terminal, Nonhyeon
8 Mongchontoseong, Jamsil
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Fig. 1. Experimental set-up and noise measuring positions,
(a) block diagram of noise measuring apparatus,
(b) noise measuring position for the intetior of a
passenger car, and (c) noise measuring position for a
subway station platform.
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Fig. 2. Sound pressure level spectrum in the interior of a
passenger car for different passing ranges in the Line 1.
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Fig. 3. Sound pressure level spectrum in the interior of a pa-
ssenger car for different passing ranges in the Line 2.
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Fig. 4. Sound pressure level spectrum measured in the in-
terior of a passenger car for different passing ranges

in the Line 3.
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Fig. 5. Average sound pressure level spectrum measured in
the interior of a passenger car for the Line 4 to the
Line 8.

Tty g ool x| 273 112, 20054 114



1196 gy - A58 - 953 - ol 24

AGHAY 2HEL FFA £ °, HFE =AM 10
Hz7AA 9] AFA vlad 52 LS 2ol itk
T Hz ZANNE &2 AFHE %—"- AFAAT st A
2o dZ25 A7l WEN AZFAAANAN SAHE A5

=3 2dste At 2 2o 2?} 29 £ 338 S
g7 ZolAuh, o5 W FFES FHrEE P& T
ate ,\8 ALY BIFssith AT Fig 5ol H%o|
8 Hz H2o04 dage Az 5 40" 44442
3% wﬂ WEoMe) &F 2PAN #EB Aoz 44
ol 7bssith A o) FFoz A WA THFHE
(M €50 BANL fi=cl)g BFA v A
A9 F$ A3 AP Zolx 195 molAW A AF 47
T2 ZolE AYaE 19 m F=7 H7 W& /e 89
Hz (c=340 mis2 StQ)IA LASH, 1/3-S88 Bz
B4 39 8 HzalA YetvA Ao

Fig. 1o0A o]A-M¥ 3 F3He] ZLE 10 Hz to) A9
W= 2gd9ol dehtn ged, B AP Foe o
At gel A WA AFANN ZRARY) GRos, 24

A % g Zo) 1 m AEE asA H® A¥ YR
279 olst Wb 8 Hznth 1F3} ez 3y &
7t o) Fshy] W&ot
100 O imamane e —— T
—m— Line 1
o —8—Line 2
T gob A Line 3 .
TQ —w—Line4
2 e VvY W
)] V v \ /
2 80 ll v X \ v A i
8 AReaV T L4 z
a hgke ek on o2y
I u- {
3 7o} vV N‘A
]
60 1 1
1 10 100
Frequency (Hz)
(a)
100 ———— — 7
—O—Line 5
o —O—Line 6
T 9ol A Line7!
© —v—Line 8
>
2 ]
g
7 80F i
o \@, o u\ By o o o\
oy 9
° X’ B /oO\o
5 7of S E\ ﬂj
V
@ a
60 el . L
1 10 100
Frequency (Hz)

(b
Fig. 6. Average sound pressure level spectrum measured at
the subway station platform. (a) Line 1 to Line 4,
(b) Line 5 to Line 8.
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Table 3. Comparison of reference noise criteria values

) Germany Netherlands Sweden
8 103
10 95
12.5 .87
16 79
20 1, 74
25 63 64
315 55.5 55 56
40 48 46 49
50 40.5 39 43
63 33.5 33 41.5
80 28 27 40
100 235 22 38
125 36
160 34
200 32
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Fig. 7. Comparison between the average sound pressure levels
measured in the interior of passenger cars and the
threshold of oppressive feeling or vibration and dis-
comfort.
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