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Introduction to an Evaluation Method for Crashworthiness
of Korean Tilting Train Express

H. S. Jung(KRRI), T. S. Kwon(KRRI), J. S. Koo{SNUT)

ABSTRACT

Crashworthy design of a train is a systematic approach to ensure the safety of passengers and crews in railway

transportation for the prescribed accident scenarios. This approach needs new structural arrangements and designs to

absorb higher levels of impact energy in a controlied manner and interior designs to minimize passenger injuries.

In this paper, an evaluation method for crashworthiness of Korean tilting train express is introduced. Crush

characteristics for each part of tilting train express are evaluated numerically through 3-dimensional shell element

analysis with LS-DYNA. Based on a head-on collision and a level crossing collision scenarios, the crash behaviors

of tilting train express are evaluated numerically using full-rake collision simulations.

Key Words : Crashworthiness(3 & <H 4 ), Tilting train express(?_i’ T LY i}, Collision scenario(F A3l
A2 Q), Full-rake collision simulation(d ¥ 2+ 5 8)41)
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Fig. 2 Finite element model of TTX M-car
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Table 1 Comparison of measured roughness data

HEFAA3FEN) | 243 FH(mm)
Ay 4,513 318
S Y 4,671 316
Fhdd 2,218 649

A

4. MAXY SSONT A

4.1 7HR

EALIA] FEAUA 2ulEA 2 P08 v
Ef"g #rtsl7] ASA AAAF SEESE 3T
t}. Fig. 5 33 n45E8d) 6% BA g
7y absgel Zol & AE nojFu Aok AAH R}
% 2zaMde ds BE AT AN $709
g g Suddor B, 7t FHE vy
A A peam 848 2AEE T} Beam 249 b
AY AaEAL 32 FE slMdoziyE FaF
FEYYEA ] AEHUTE XY FFHEXI o}
A AgslA ZASA Fgornz ozt A
Aejg Uz AHE Ao nE=A FEAZAGY
thate dAlE HAe dFEFAFoz ZdHI
ztel 2 Adsle 2T e ujMy Az 7}
HeAw Byt A2y e dZ2ses o
A7) sjdE dad beam 24% FARFHACk
Fig. 62 @AAAF SE o] ALg8 A3 &y
a2 golFE T Aok T2, M2 9 Mcp2 Abske 247t
Ti. MI 2 Mepl Az 29 AR AL AL

= AN 273 AEFEA}

320

1 Avelee dd %A}Jl Aydgle F 7k A S
ate} AAAE FENT S A AEE
AS1 Avbel 9= A& 55km/hE Y E EAt

FEs= AL 7HEsA4], Al 27.5km/h F

h
oA ox ov o =

£8he 2702 Fodsginh ddEAa Ayl
= 20ton2] FAGNET 97TkmhE FESHT =
& 5ol 2 AlEolAdE 48 FE
2ZE ool LS-DYNAZF A& 5] 91c)
Bep N1 T T2 u2 Wep 2
24n 3. 2 23n 230 24w
57 wn 53 on 51 on 51 on 53 on 57 on
Fig. 5 Configuration of TTX
oupf<~
101 Front g0z Hiddle 103 Rear '
Mep 1 Onsummm. 16900 mm ]m&mm mmm
"z
Bogie f‘(gyo

9.1t0n 211ton
Coupter
200 Tront 202 P‘i(mi( 203 Rear zm
[,

3660 mm 15900 mm Pyl ey g
2
Bogle Boipie

2.1 ton atton

M1

Coupler
Miste 303 Fear 304 'y

16800 mm. 3560 mm 800 mm
33
Bogie

Tton

301 Froat agn
o 3660 mm
312
Ragic
Tton

Fig. 6 Numerical model for full-rake collision dynamics
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Table 2 Crush characteristics of TTX
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Table 3 Absorbed crash energy(MJ)

i PASSENGER
LE ZONE |7 \F .
2.92 0.0
0.91 0.0
5. 28
B oeReldE A4 ALE FRY n&YYY
Ao} AAtel diste] FEAVEE Hrbse 714
£ 2Eglth FEUARE HrE Sle) 3ake 4%
dE o] 88 FEANE o) 4 FOE 4HAIYY
o AaEAL BAEPN AWREZEAD AVl
2 AQE5A 0 Ayeled B FARZ FEHY
& TBE shaicy. o 23, dAe AAgE AATE

>
_,.‘
2;

Dl esh AYEALD Akl ool Hatel g
S 309 B LA B8 E FAARE,
FEAAw WS AT Ahn A HEF
Bu AR g tuol HxaAs WEAY 2}
& ga e Avinoler Bk A
Aol o B ANRF FEANCRY
A P AEE Aae Q4 2de o
AsA) ABelnE Fal olFd & Aok
g5A AelA Gl e drs FF
Z

[«
)

3}

o

S

y
301)&
>

£

rﬁ.‘lrﬁni@éig

L)

2

off <ja)

?7)%‘3‘*}%«1 A

(n
e
o
ksl

=
FaEt o,

1. Smith R. A., % rashworthiness Moves from Art to

Science,? Railway Gazette lInternational, pp.
227-230, 1995.

2. $9% 9, n&dd FEME
AT R 314, 1998.

3 7AA 9), EAAEAT 2
g A w1999,

4. Safetrain Final Report. ADT/SOR 2001.

MrlE Ay

= =
FENANE

Aol o



