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An Assessment of Derailment Safety of Railway Vehicle
depending on Curve Rail Condition
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ABSTRACT
To assess the derailment safety of the Samaeul Train , We developed a fleet analysis model and carried out
sensitivity analysis of the variables related to derailment factors with ADAMS/Rail computing analysis
method. Depending on the variation of the running speed in curve section, derailment coefficient and wheel
load reduction rate are high at right side wheels in slow running speed section and low at left side wheel in
high running speed. According to decreasing the radius of curve, derailment coefficient and wheel load
decreasing rate are increased. Derailment coefficient is proportional to transition curve length and wheel load

decreasing rate is constant. Cant value rising causes wheel load deduction rate rising.

1. A&
A FYXAY) FPL PIAE LA0BAE AFZAF ARSEoR AT & ATk A

5ol few, AxSd

AME FANA(curve radius), NE(cant), AEEH, 3F Tol 4Fe & F Ak 1 Wl FAEE
U AE/d9d Atelg) ulRASFE FAMAY IA FFE nAE a9 & F AT

B QA7AE gie 9¥E & FHRE SHAsE AvteERe gadAsE 2AT A &
Andel FAHAN ¢ ADAMS/Railg o83 AXANE FaA, 2R IFE F= FASES
TAwA, &334 Fo|, WE Fo AEZA WFEL FBRAY UAE T #F ATE TIHA
.

2. &F AF3AY

2.1 2=84

0.8457 Hz 1.0771 Rz
1.0276 Hz

* AW HEAE eI A3, AN E(E), 34
E-mail : hsyoo@hyundai-dvp.com
TEL : (031)682-8267 FAX : (031)682-8270
= AP AnARoey v, R EEA S, 39
wer A EAIAT] AT wy, 3



o,

1.2434 1z

(@]

Fig. 1 =34

22 A4 44

ADAMS/RAILS
o] 239 57 YASE

A& A + YA Fig. 28 AEH

AP sMERE Jdehlz gith ADAMS/RAILS 23 HAA siA A, g9 7ul7E 1/409)
P& 33 m/s B2 SE7 AASEDS AT 7

T AT

Fig. 1& Antes DAEAe Beay
B2 Ztzte] FoSAA AF, B, 48
Y, 29, 9% 59 67 AFL Udehim

T B4 AMASS, FPEE 75 m/solA damping ratioZt F(+H)AM F(-)e] Hef
m:ww+fﬂ¢5mﬂwtwiﬂ34

S
-

D

a. open loop analysis

b. close loop analysis

2.3 394

Fig. 2 <+ Al )4

BZ I E(cant=144 mm)

RS0, From Whesist, Cont)

ROSD. Froe Whaeten, Corct

d. Sliding mean

Distancelm)

s [T ——
————— ~Vel§my Vet
L ——Vva5mh
o veds g |- =36 m
'\».1} ey — v —em
| !
P \; A W
LA .
g U T . g
£ . H H
; ! 1 . i
5 (A i A Ak H
HEGAAI & Vi i
i,
b -
+ 1) an [ L] 1 13 i iC 0 0 a 1 1 1400 00 0 om 1 1 1800
Distoncem) Distencei) Distance(m)
24 A S b, &34 c. vlRSF
a. = T T & M
ROSD. From. Whewicet, Cant™ R0, Front Whaeisst, Cantl
—— -
,,,,,,,, s Lt
,,,,,, R
g
v
oxf-
o
H Loy
) § &
i .
.......... i
o
E] ) El 0 00 E L) 20

Fig. 3 §94 0 me 57



®@ I} A E(cant=288 mm)

R0, Froct Vheckat, Cant2

25D, Frrd Wheelset, Can™? RS0, From Whaslsat, Cont™2

fol it ; | |
0 ’ é |
| i
3 i
; 0,
0 m ) HI] um 120 1 : = - 5 :
Distance(m) Distace)
a. E4AF b. &5 &
>| -; 4 3
?. AL ‘...'“‘ %n
5 Dmgb(m] . Runing sponins) 5 008 Whet ot )
d. Slinding Mean e. upAAE f. AZAEREZHA
Fig. 4 3£ %0 w2 B3 EAQ(FANA R2B03 AE 288 mm)
@ =FH}PE (cant=576 mm)

Siidog meaa

e sumbar(lewian)

Oictancrim)

a. §XAT

RIS0. From Wheelst, Cant'd

=

o Distnce(] W — i pasds) * :m ihee confact o)
d. Sliding Mean e. v}EA G f. A=A582499H

Fig. 5 ¥34&

To] o&

S A S (Z AN R250% AE 576 mm)




R250, Front Wheelset, V=15 m/s

R250, Front Wheelset, V=25 mfs

05 . 0.5
1 Cent* Cant*
Cant*2 Cart*2
~ D Cant*a M ot - Cort*4
[ %‘ —
S <
c €
£ R e R Rl 320 S ALLLELLRELEEEE g 05
= =
S g ] a 4
15 -1.5
o 500 1000 1500 u} 500 1000 1500
Distance(m) Distance(m)
R250, Front Wheelset, =35 m/s R250, Front Wheelset, V=45 m/s
a5 T
Cant* H Cant*
Cant*2 H Cant*2
a - Cart*4 K & 0 frmmmme. Cart*a [
e <)
=3 =]
E ------------ E 05 f----on---
e =
[ SN VU SRR q S VO SRR SURSURRRRORN
15 i -1.5
u} 500 15800 o 1500
Distance(m)
: A= 2=
Fig. 6 £3&%d W& g4 4
2 R250, Front Wheelset, V=15 m/s

Unload wheel
o
o n

Unload wheel

R250, Front Wheelset, V=35 m/s

Distance(m)

Unload wheel

Cant*t
Cant*2
- Cam®4

Unload wheel

500
Distance(m)

R250, Front Wheelset, ¥=45 m/s

Carnt*1
Cant*2
Car*4

500 1000 1500 1000 1500
Distance(m) Distance(m)
3 L A= =2 0290
Fig. 7 5342 & §5&
o R250, Front Wheelset, V=15 m/s R250, Front Wheelset, V=25 m/s
4 - - - - - -

H Cara™ i Cam™
= e Cant*2 —_ e CaPR™2
g. 300 Cart*a g Cart=4 [
= =2
S 200 . 4 ] e -
5 g
2 2
£ 100 35 1 S = S S SO _
E E

o o i K
1000 1500 o 500 1000

R2580, Front Wheelset, V=35 m/s

Distance(m)

Wear number(Newton)

500
Distance(m)

1000 1500

Distance(m)

R250, Front Wheelset, V=45 m/s

Wear number{Newton)

u] 500
Distance(m)

1000

1500

Fig. 8 5844 %9)




R250, Front Wheelset, V=25 m/s
100 e
50}
= =
g g
£
2 2 °
= B
7] w
50 i
100 :
[n} 500 1000 1500 a] 500 1000 1500
Distance(m) Distance(m)
R250, Front Wheslset, V=35 m/s R250, Front Wheelset, V=45 m/s
100 T x: 100 % T .
Cant*1 g H i — cant™
Cant*2
50 Cart*a [
<
g H
15 o =
2 =g
=] B
] &
P=Tn ] WP O AN § PRI S -
100 L -
a 500 1000 1500 100 0 500 1000 1500
Distance(m) Distance(m)
. e = . q:
Fig. 9 E3& 5o W& sliding mean
R250, Front Wheelset, V=15 m/s R250, Front Wheslset, V=25 m/s
0.8 :
P - Cart™
Cant*2
5 5
S =3
= =
5 S
3 38
S =]
B 3
ey w
o L e 0 ST
0 500 1000 1500 a 500 1000 1500
Distance(m) Distance(m)
R250, Front Wheelset, V=35 m/s R250, Front Wheelset, V=45 m/s
0.8 T 0.5 T
Cant*1
Cart*2 1) gagb---eemmemaan
= 06]-cereemeeman- . . CorkAA = 04
2 : @
2 i 2
s § 03
3 3
g § 02}
2 k=]
w (V. [u 7% B S
o o : ™
0 500 1000 1500
Distance(m) Distance(m)

Fig. 10 £3& 20 me w245

e g8 @ ANELS oed

7b Frhgel w Srtske A

® % Bag
m/sol4RE BAAS FAA 08% xdstel FAGuYol FuEA gL FA F F
2 = 713

8} A & YA whER
9 sliding mean $HEE 25 m/solA Hhrt HRT £27b FHEC B st A 879
& & QA & 1&HOE AL s sliding meano] A ekt vtEAsS H54H 4

A MEE FHEE} Fhgel By Frsg.

3.2 A4
2

E
gAY 582 FTASES

olX

7bete) wel Zybekgth. o AEZNE RE BASToA



F AR 08¢ 2HsA] %o} FYPgRgol FrHL ¢ 5 AU vhEFe) sliding meant
=7 Zohel wet ZlstAen nkEASS FEF 94X AEE SRERr Fohed g
Age AT 4 AA

TAASS $F8S EAEES A W Fagth 21U AEY 2 RE FHSE
A gAAS AN 08 2dste] FYAAHC] FRHA ¥ & + YA vhuFE FHSEI}
274l W 2T sliding meane F7HHeATh HRASS AHH AN NEE SAEEA Y
o W F/hRe BT+ AU 2 FHSE 35 masolA vhRASS BER 9K W=s 7

&%te Aeg YEEh.

34 AEF9] W3

#& A& 2AAFE AL AE F7kd wat Frs A, Wi n&N AE Frbd o
F ZaTE 298 ¢ AT AF FEY T EL AFAME AE ST et TSR, W
L&AN AE F7td wet ZaFTE & £ AU A5 g tEFE ZE FASEAN AE T
7hel w3 FIhE AR, whdd FREE 3B m/sdHe AE Frbd mE Aiddvh A5 A
sliding mean® RE E3&ToA AE Z7lo] wet Z7lsig, wtdd &

F7kel met st &5 Age v l—’F—E RE B}HEGA
Ao EAEE 35 m/sAME AE F7td et 7

.:‘i
ur‘
ﬂ
tlo
do
S,
ok
-
32
3 R
v

uZL

AFEY

1. o|F5, “dEF", =3 &HA}, 2001.

2. oA Tk EobF| 9 49, ‘Bl dHF FAARIIAEL] AT, EHEHERE, Vol9, No3, 1995.8.
3. FIokRE, vhAR 7], “Ab e @A v E, SUEFE#RS, Vol.10, No.3, 1996.3.

4. oAt} B Zoly], “FFAR A&FYA 9 E}E L2& g4 dig tH4d H7L” RRR, 2004.11.
5. 31@F, “AAA AagrayrE ML) dxFEV|EATY, 20037

6. Mechanical Dynamics, "ADAMS/RAIL User's Guide,” 2005,

7. 25, ‘AFFH NS FAHPMC) F8FX REEE” 1994,

8 &4, “AEAF AFWA B3 AT, dFHFEY]|EA T4, 19968

9. AAMY, “*ii*f—f}” 7k, 2002.

10 3480 % “’é_ ’éﬂ”“” 2005. 9

11. ¢BA °—”‘., ‘AeRE A8, Aavtz 2, 1998,



