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A study on the ride comfort of high speed train in Korea
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ABSTRACT

In this paper, we introduce the characteristics of ride comfort for KTX(Korea Train
eXpress) and HSR 350(Korea High Speed Train project). The concept of term “ride comfort”
is equivocal. Generally it is defined as the vehicle vibration. There are many studies on
evaluation method of ride comfort for railway. In the case of KTX, the ride comfort has been
evaluated according to ISO 2631 standard. But the ride comfort for HSR 350 has been
assessed by UIC 513R. We have reviewed the ride comfort for KTX and HSR 350 by same
method, such as ISO 2631 and UIC.513R, and compared the result of KTX with that of HSR
350
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2 A4 ok o WwHe A=IFC d& wAsm oy, ISO 2631 FHL AT
(Whole-body vibration)oll ei &t AwtAQl Aty wrs FAST & ¥ JE48A dalde FASH
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A el A BEXRZFY $47F J/PIYE AR st don, ISO FANME 71E %
M 7hE e dEGE o188 AY UIC w43 548 THA $A4% $Ho2 $474 S s
2 33 o Fe] $AF Prhe IS0 2631/1(1985) 9] 81t B2 5 ERAE NELE ARD &
A7 o] Ax FIFAY F=AF AZAL Frise] AHEE fton, FFEEFAKS,
Korea Standard)oll A = 2000d BEXRZF £33 Hote] d@ #4E AAsAG. o] #RANE F
AXA By SA47 A4S AHSSES 3 glod, FAANA WHLS UICH 48 Hrbdia
HAZ1EE AHEsta AT $33F dde @ YrrlEe NES AN ZA7 B&EA o4
el AA A goe AV Aot olBR GEFY AEAF A HrpE s Grr)E 8
AA7AE B AHSFAvit g2 2333 F/PEEE A &dn Ao AFde A=xF
Azl sl By Hol71EE B8 AAE e UIC 730 A=ae] $aze 37t
of Bo] AH8E Aoz didd.

1004 oo AEGAE 22 QA FY AEANE B8 FANYD AY nSFEAM Ado)
AYse] TR2old EQE DEHAE FHKTOLE 300 kmh 4AeA AES 251 Hg
~ BA PN AEA AW Fol Ak £, ol WES T2o)q oY L EYR §
AH DSAE 714 B2 BHOE 30 kmhE FUY 4+ Y= DSHAE A29S ey
on), e AAFLHSR BOE A TEYE AL FAAH AW NPE A s 305
km/hel FHEES) BT FHAH 7300 kmol o) 2R o] F TEAUE Aol B SA B}
71L& zolrt gleod, KTXe A$& ISO 2631/1(1985) 734, HSR 3502 UIC 513R #3 o2 $3
& AAAES Hof A

B =2dAE 84 A8 AY 3 KTX #%3 HSR 350 #aol te 317 H7718e &
Az A% 1SAE AZojde F DEAE A% £90 0 £42 23 ARE
@} '
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Fig. 1& 3% ¢x47¢ 3737 918 P71 2EEE debdo. A3 Fd49g 2 di 99
AAutge 4@ 3% 7HEEAME A FAHAY HolZ dadd AFd ASTIEE JEE
AFs YELEHE FHAANA FEY ST 2AE + JE VzdFd BE 2 AANY Fo
OgAg M52 4@A0T g g Az g 7] BHGR F¢ 54 volE)d Azl did F
ZAEEE AHgste] Fordgoz WA Ko T Yrhye] AHEEE Fo4 HHUSO Bt
#: 05~80Hz, Wz B7}d: 05~30Hz, UIC H7HY: 04~80Hz)N A 2t Fatol i@ AF7HEEe
GYE Tt FUT PHLR ALAHA 607] £ W3] HEHoE Z Figo ¥ IS
=9 #9E At ANE 6071 5] AFANE AT Ay e Fus 2 Y@/ F
o Zt Hrhde Be JAAFE F3A Ao

(1) 2EFZE 087 B7hey

AEGE ol8® FrbrEe JEHeE BV AUEY 338 UF HEEY Fds w3d
39 AEFARD)E 1487, AV 78 + Ak F, FFTFL B 4P BYSFE M
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Qymsi = j;)a; G‘(f) B‘z(ﬂdf (i=x,y,z) —————— (1)
4714, Gi AEHEE 9, Br o5 A #e

EY, AEIFE o1 S AEe H2)9 2ol AME AAZ(am) ¥ 71 ENS E(aer = 10°
m/sec’) ¥l dFgoe Fodrt

dB = 20 loglo(Awm /Am/) —————— (2)
(2) 3AAA H7pdy

FAHA F7PTEE x, y, z Wl A3 AT LYol @A FAF RYE 6074 EF 4%
# oM FANETL 95% HAgE AHEEY 4Q)22RH 37 AFE 7@

Nyy = 6\/ (Aunes)z + (Aw)es)z + (Awss)zy

Nuve = 6 Auas, Nuvy = 6 Auygs, Ny, = 6 Ay —————— (3)

22 Fo 2AZAY v

FTY A7) ZEE ZE JATo] AVAA FEAALE Aol Aol =7E &L JEF o5
o2t Aol & UEHUD, ol & ¥R Ao] Fis RAZHNoE A £a47 HFriyvitt Fig. 2%
Zol M2 t& FaF BAZLNE A3 ok ISO H b el M & IS0 2631-1(1997)e1 4 ol €
Fo¢ RAFA A, FLEH F9EF A 4~12Hzs 06—-2Hzo A AH(F a4+ B
Agk 09018ttt £ %, UIC 719 St BAZHAME SANES 4~165Hzo A, F3 W3
& 06~2Hzol M Wee, YW SO Yo H FUdE Fo5 BAYFTHeln £AEL ISO
F7bd st Aol frAle Bl € ZA T, 06~3Hzst 8~16Hzol A 35 BAA7 ozt ad. Fuz
Wz 371l i@ F3¢ RAFAL SO 3 UIC H7Pide € Aelg veuy, FA%Fd ¢
Yurgo] g T BAFHY Pele A FARIL BF 3~THz F2oA 0ztach

23 A4 HNE

KTX®] Aol <23 B7PEEE AgAd) Brlge] los, o] A%Ao) mad ISO 2631/1
(1985) +3 2] 271 A 22X EHAE 71T 2 FAs Urh ISO 2631/1 (1985) 7A Y 2412 9=
SEVAE NEEY AAFOZ AN FIFE 0257 m/isec’, FHTFE 0183 m/sec’o] &
th. HSR 3509 ZASt <37 B7hge AwAd grise] glon, UIC 513R 73 ¢] "Deluxe
rolling stock” 71EQ 37 AF7) 20188 88 YrGESE 5ol U,
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(b) For lateral direction

Fig. 1 Processing flow chart Fig. 2 Frequency weight curve

2. A3 NEE T8 A} A g 2P

31 S AFA =Y

2EAE AHEKTXS HSR 350)8] $A42€ Hra7l A8 AZAN20e 8FPE7 A7)
A olvl Awad 280 Ax Fig. 39 $A% FAN2EE AU £E, o] $347 347)
£ UIC #7201 &g Sz BrHEw oh)e 1SO 74 B “Sperling”s) &8 $2%e] BrhE 7}
SHES QAR Utk EE 24E A A4Y ANE 35 SR

(a) Schematic diagram

(b) Experimental set-up (c) 3-axes seated accelerometer

Fig. 3 Measuring system for ride comfort test
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A&A Algell AHgd KTX A2 2158 QoA diAdzta Al¢d Agel A=z 317 o
Bl n&A T 2AFo] MEAH FHAtole 71EAH 254 E FPstAdT Aed Y 2odde
1€ 2B7A9 71&d A ¥l o] Fojxlem, 2 F AH AF7LE Hd7A B
1 #3lA AlEA Al F3bol AAk dide] AFAZE FrEHol Ace o FHE A2 Adol
A= ek HSR 3509 B 3% REEEY AN FHREL ~ AF)BAA 5189 A&
A AYol AAHAT

>

[

Fig. 4 ~ Fig. 7& KTX ¥ 37 ANFZAZ 7t&Ee] Aags ded Rl Fig. 49
Fig. 55 KTX7t 4z tixte] =97} gl AHE 7€ BE5E 1054 km/h2, 154E 3
FEE 2080 km/hZE 8 & W9 512 sec }FAY 7tEE AEgE Jebdl v, Fig. 6& KTX7t 4
A dizte] YAHE FAY 2 nE&NE FFESE 2726 kn/h2 T E w9 512 sec HH Y
&= AAgelth Fig. 4% Fig. 58 #HEE 7I&deME FPEE7 dSd = 7352 27]
71, AAxe B4 T d¥o 2 ARG JMEET 24NRE I FYe FLEUE
& ¥ & Utk Fig. 594 & 4 & uish 2ol 3 7M& =7 KTXS #9F 71844
01832t} ZA, Az o] A7 FH4o 24 Fig. 694 2 + AT v o] 7|EA ]
2 ¢AE Fg. 7¢ A2 gz AdH7} FAd 2 25038 JTFEE 2856 kmhE T3
e BEol %60 sec TAHY JHEE HEAFS U Aoz RE AP A8 KTX €43 71&
oliel A&E A ¥ 4 U

Fig. 82 HSR 350°] &
i

£0¢ AL 2726 km/hEE F8 & 1] 512 sec AF 9 7HEE HE
o2 Fig, 69 KTXY 3%

b A9 wlxIAY Y A2 FES AV HSE ¢ T A

Fig. 95 KTX$ HSR 3500] &l UIC 513Re) et <4744 J718 d72 4@+ KTX7t
A3 dxe] FPwrp A Feje] Aotelw, ¥ (st 240& HSR 3509 24 $32%% 5
RAAFE B4 2lR AAFHoltt. UIC #40] e H7bNE dagel B¢ A ulsd 2
B YERUH, "Deluxe rolling stock” 71E€ sk A¢s 20152 £ o] st =7 ¥4
ojifol o},
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Fig. 8 r.m.s. acceleration(5.12sec) at 272.6 km/ in high Fig. 9 Ride indices according to train speed
speed line without ATB lateral damper(HSR 350)
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Y AEuge] YAg dod ISR Aol & A AgAAAA F7te] T A
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