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Analysis and Evaluation of Ride Comfort for High Speed Train using
Statistical Method according to UIC 513R
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Abstract

The two projects about the high speed train have been performed in Korea, one project is the commercial run of
high speed train(KTX) from Seoul to Busan and the other is the development of original high speed train(HSR 350x).
As the successful results, the service run of KTX had been launched on the st of April, 2004 and HSR 350x had
been fabricated in June, 2002 and has been tested in the Kyoungbu line and Honam line since then. The railway has
the track irregularities which cause vibrations, such as rail joints, turnout, level crossing, transition curves and
super-elevation ramps, and variations in the track level(z-axis) and the gauge(y-axis). Generally, the ride comfort for
railway is evaluated by using the vibrations. In this paper, the ride comfort indices according to UIC 513R and ISO
10056 have been reviewed when the high-speed trains are operated on both Kyoungbu line and Honam line. Also,
the ride characteristics for KTX and HSR 350x on the high speed line and the conventional line have been analyzed
and evaluated. The results show that the high-speed train has no problem from the viewpoint of the comfort ride on
the high speed line and the conventional line and the ride index for HSR 350x is same as that for KTX in the high

speed(300 km/h).

Keywords : High Speed Train(il;

AT 28}, Statistical Method(E4]H ), On-Line Test(Al£# Al3), Ride

Comfort(%2}17}), Ride Index(5xH7F A1), Frequency Weighting Curve(Fub4= B A=), RMS(A &)

100\ ool Ax HALE 22 Qe Eivete =
o] 2004d 4Y BE IS 4o uLHET AT
o] Axo] gt Z7e] #Ao] o YRR FE AZH
2 3&EE JHKTX)o] ARA(A &N A8
A-EF)S 5o 4 34 300kmhe) R F3EA
g ojob= A g ] 7]&E 350kmh=E T4
NEAE Axgle) gHels 33 E3E AF
g n&F = Pl 43 oz zgEo]
& 1@‘ © A A|XZHHSR 350x)¢] KTX7} &9 1
A ?wiow Al Aol X1 glon,

AA)(2004. 11. 20. 715) H4 = 330km/h e F3i3 7
A 2452 9@ AP Agol Ao} 54 F47
g7t oF 38,000kmeoi o233k

D4A% Aol $IH L APAF BHe 2
Mzsh 7|ENEIL B HZE APAE F Aol &

409km 3 57.5%, 33L& & A37o) 9F403km 5 33.8%
7 a2 P Q7] BE) BEN 2t 7IENEY
Aol we BAAE Ago] tie A Sust Base,
olsh W7l S SAY FUE Fashh AeAgHE
Qo SR AP AT AEEE FHT T A7)
$7h we o AYSAA Wk e Agsta gl
H[1-4), AR AF ASES WIS 298 Y
S, 9 o), £o)7), W FAR, AE B AR
243} @ SYLE L 9AET FoITH4E).



Ao Ao 217k 7= “1SO 2631737 (7134 Sperling
o] AR “FAZ AF(W2)'[8]2 B7bske Wz B7Pgel
2UEFF F2 AgHo] ghork A3l IAVEYS
(International Union of Railways, UIC)9} ZA|E 594 3]
(International Standardization Committee, ISO)Oﬂ/H UIC
S13R[6]3} ISO 10056[5], ISO 2631-4 52| AL A|Zo]
AR o5 FAT Bl E AeATF 547 3
ez AR SEgms) o8, AF EES
AR B R 2 W2 8 5 ARSI gk ol
% ohope ARAYS) SAg BrPEo) el A=) AH§
FARI A7) The SA7 B7PPE S Aeska gont A
Flls BIegsh B12E a0 Aok g U
513R FAd w2 ZA4 wglo] AxAake] $apte] #
PO R Wol AHEE FAow datdrt

2 =Rixe e nddE x}3KKTX, HSR 350x)

o AN¥M BRML FaAo] BAGE AE NEEE
A&ta, o]& o]-&3dke] UIC 513R3} I1SO 10056 -2 oA
AAE BAH el 9@ S7 Bbpel Aol g wB
33, aE&ARe 7]EM R el KTX$H HSR 350xe]] o)
gt A UIC 513R4) wheh 4] 2 Hrpstat o

i

2. AN YEo ME 5k Bt 2N
Mol A AF3E uhe} gko] UIC 513R3 ISO 10056 77
dME AR FAt Frbior FAAL Aoz A
JVEE Ak glen, 3%, F4 AR, s A
F 5 FLY FrpdAel net s BrREE Ho
Atk T, F FAdME MR O Fukg B
AREE P12 A o F T Apolg Ztu ok S,
UIC 513RoIA = W& BrP71EE A A8kl 3lort ISO
1005691 4= B7F7 1S AAEHA ¢ JATHS, 6].

2.1 IR

Fig. 12 UIC 513R 720 #4 %
A7 Wopgel e W7k EEE UEn Zolth 3
A Zoduie 2 oA F94 AAviee] ARd 3% ST
ANE AQ ZRNAY Hol At 44d AFE
A58 A%} W= Hel(owpass filter) & FA|A A4S
Fobo] AT & Y= AT B2 242 AAX
Fol DAY QR ARG, HAE AT WL
I 2952 B9t 27 Hole)el Ase) o) Fejol W
& AHgale] Faggees WaA Fol sF BohEol
ALEER= 0.4~80Hz Ful= HL(ISO 100562] -9+ 0.5~

3=y ‘].

ot

o] FAHA

!
TECE
] =

rﬂ ré

N ol M1

p—
N

UIC 513R% ME FHH YA OlgT I4EE NFY SRy 24 ¢ B

UFUEIY=LE A7 F4Z 20043 333

80Hz)ol A 7k Fahroll Bie AETHER S E 78T x,
y, z o] 3 BE9] AFIIEE FYE i grpdel
wE Fig. 29] ke BATHS 58 Fu¢ 242 g
ol Z ol R AE/HEE AES A (D2 2E 7+
g}

tmer = | 12 G BRI (=532 ()

&J7|Al, Gi= 7% 149, Bit Fig. 29] F34 54 =M
o2 73] F9: Fig 2@)E, x, y3de %9+ Fig
2(b)E ARSI

TAA BIPPRL x, y, z W dig) A (Dol )
A 5% 7HA9) AEIIEE AF g 607M(AS 55 5
£ o] &3, o] 607 Aagk FolA FHWNE} 95%<) A
B3 Aweos, Awyos, Auzos) S AHREFS] UIC 122 tses) v

l Accelerometer _I

l Analog low pass filter (0 — 100 Hz) ‘I

L A/D converting ]

Fourier transform for 5 sec (60 blocks)
X.(f) (i=12,..,60)

v

Calculation single sided square acceleration (60 blocks)

I3
5,00 = SXXUD] (212,60
prs

'

Calculation two sided square acceleration (60 blocks)

G(N=2XS(f)  (i=12,...60)

v

UIC frequency weighting separately per block

v

Calculation of effective r.m.s weighted value

v

Calculation of 95% percentile in histogram

'S

Calculation of N,

Fig. 1. Flow chart of the ride comfort evaluation procedure for
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Table 1. UIC evaluation scale

Ride index(Nmv) Ride comfort
~ 1 Very comfortable
1 ~2 Comfortable
2 ~ 4 Medium
4 ~ 5 Uncomfortable
5 ~ Very uncomfortable
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