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A Study on Noise Characteristics of High Speed Trains
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ABSTRACT

In this paper the noise characteristics of KTX are analyzed in order to study the interior noise mechanism of KTX in

slab tracks, which has become an issue since the commercial operating in 2004, The analysis of the interior noise of KTX

in tunnel with concrete track shows sharply increased noise level in the range of 80Hz that is the natural frequency of the

KTX carbody. The frequency characteristics of noise and acceleration levels of KTX in tunnels are compared to understand

the interrelation between the noise inside the vehicle and outside the vehicle in the slab track tunnel. As a noise abatement

method, the mud—flap was modified with intend to reduce the noise outside gangway and the interior noise inside the

passenger compartment ultimately. The effect of this mud-flap modification on the interior noise is introduced and

discussed.

.M 8

KTX &7
FellM mwFFrel 109 km(27%),
km(46%) & AR, 4094709 BY F ¥ Ax:
£IYE F2E o)Fojx &g Axo|n], 1 Ao|r} 5
km o|49l AEd Fol EATE £E AsE fAR
& AR MEFzY £9, 1557 A9 Az & FIYS
Zd*é«l SN 7)&9 AZzgor #do] AAEHE F
zxo 3HE AL Sle t&?i, EI°‘RIXI~7-2&91 8ol A1
719), 499 Aol o 2 Ao A o] EOH
g9 RAZ A& AL W a@g A 1

e Al A

ARM Pe AATL 412 km
gd 7l 101

T gadesleaT, ARy
E-mail : hikoh@krri.re.kr
Tel : (031) 460-5207, Fax : (031) 460-5279

« AFHL AT

597

L)
_‘EL
O
r
2
lo
t
re
_};1‘1
2
lo
X
=L
23
offt
1o
-
BN
2
2
e
L
ACH

T AdellM BT AgHo] F7E B

20
ofd i3

o
- )
L d
m
% b
2 do
33_3
_oTL
LN
S
gl
B
b 4
O A
)
2l
©
rir
s
j]

Mr 4o T A4 g

m
it
2
B ol
do 1M
4T
(R
1=
)
oft
.
>
o
o 2
Ir o

AF5 | 5

W Aol A9 FRAPFA
A 2% A 2= AR 0713 o
AFAtolel @@zl 49 23717 A
ol Frape Fa Aol g M @_xm
melste] wete] AgTEE Pusiol w
CKTX sk go] sk 2 7 2l 1
s Andtel A% dAe Aael @f&
159 ARTest v olst okge] 2
A% Bxe Al S|BE dep HEre
of 28AAL ERAAL, FA AR

2 " 95 tholo|Zygg Hx & ICE 9 43¢

Flr .2
>

i =‘= A

oido_’f.:ér-lmoh'.mﬁé

)Jv

239}

e N2 2o Borx ootk o]l

nju

my oo
£ 4

I



¢

224

o

A-E&ctsl 20063 EATE

tha =i

AA A FHE de 2¥A 344 95 rjojojza &
ol glrh KTX o Z4 At Aolofl ixpel 37] A=
3 dislSo] MAEo] olf Azt AdHE Frlo] EAls
o, 2% FY Al o] B Rl F71e AFEH dF7)
st} Ao e shEtn A Al B A &

197 YXEH Aiagel g o

299 275 o
& 2

2.2 AR AYLE

TGV aae] Auss #%% 65 dBA~77 dBA
Atololr], 1989 3 Alzts] TGV-A ¢ 4&dd (769
dBA)2 1995 A% AAE TGV-R (Thalys) & %3
65.1 dBA Z AZslglth. F2 2392 80-160 Hz 9
doln], & WAANE 5% 223ARE 150 Hz o]AdollA
F2 olFolAtth ICE 142 HulasL 280 km/h F3
Al 66 dBA 2 &gtB A% Bld BFA¢E 250~300 Hz

o AFAgRol FAZL HoY 223E 2 ESAE B
8l 5 dBA A= AZo] Her] Fa FIE= 500~1000
ool A uEstth T Wl Sl EE W Auiag A
2E dsixe ZEF AA ATy B 9 287168 3
Saoled el UellMe Aga AGA|dMe Ay 2gU
£ 3 dBA °o}¥ A7 °’~4 A Al Bg7
+3 255 E 315 Hz Y9o] FEjAd, Adx 771
AME 200 Hz A¥9 T"']‘ZI: AHollA Agol A e
wrh dReME =4E FLAE Bato] HAASS 2~3
dBA ZPJ?SF H} Ak 2efut oA AubEQl A A
7o) opd Fikr G0l AFgs F9¢ Ao
s %xlTul*r FollA HAE= 25UE FAOR A
Aaks Wekeo] H8EHT n, 2 # A7t ICEIAAN A4
A

E A
=

al

100 Hz 9§99l 23} @A 5534 A4e 5
ek, ?415 BEFE EHAME Setus) deaEe
239 74, A0l 228 A3 A2 3
= d]oé N 2Eo] ZAFSG Ao L njx=
3 obd vjaE P9 o]gA ATaNY YHiE

son Fxo) ARZREY AWK ARTE FADY

3

N
—r—‘

iy M ok o —1> o
o S ©
w2 o
% w

matching & 23208 Az on zAso N el 4
At AL dojych

2.3 KTX A= EM

KTX F4 A AgAe s Be $3 A 5etel
Az &% 80 Hz ¢ 250 Hz 9 AF Ago] AA et
Unl, BEAdE $ed0 2¢ uEd uzue Ay
280l E7 ets Qurdel Al e 23e)E AR
el £3} Aol FeAzuT Ase) 280] 4-5 dB(A)
A 7 dehta qoh 53] 80 Hz 4io] 48 27}
shof Auagol Z7hdel FEARAE Aol Hls) 80
Hz 4] Z7kgol 3l tehba] dAlzgadol Aol

N

BlalA WA vebdo) (Figure 1).

[ Ballast track tunnel(295km/h)
___________ M Concrete track tunnel(28%m/b) |-
[ Open field

Sound Pressure Level dB(A)

100 160 250 400 630 1000 1600 2500 4000 6300 O.A
Frequency (Hz)

(@) Yt}

3 Ballast track tunnel(295kmvh)
B Concrete track tunnel(28%m/h) - —
O Open fieid

Sound Pressure Level dB(A)

40 63 100 160 250 400 630 1000 1600 2500 4000 6300 O.A

Frequency (Hz)
(b) 5EAR
Figure 1. Frequency spectra of interior noise of KTX (a)

passenger compartment, (b) motorized car
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Figure 2. Frequency spectra of interior noise of KTX
passenger compartment
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Figure 3. Frequency spectra of noise measured between

the passenger compartments of KTX
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Figure 4. Frequency spectra of noise under car of KTX
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Figure 5. Noise level difference between measurement of
KTX in concrete track tunnel and ballast track tunnel
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Figure 6. Acceleration level difference between measurement
of KTX in concrete track tunnel and ballast track tunnel
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Figure 7. Gangway with mud-flap changing
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Figure 8 Frequency spectra of interior noise of KTX

passenger compartment; before and after mud-flap
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