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The Application of a Supercomputer System
for Mass Train Crash Simulation
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ABSTRACT
The purpose of this paper is to simplify the prior analysis procedures of a train crash and to
analyze whole and detailed crash behavior. For this study, the FE(Finite Element) model of KHST
was used. The full train FE model consists of 1D beam and 3D shell elements and this paper have
some figures of the meshed train model. A scenario is to collide one train with another train ate the
relative velocity of 30kph. The crash behavior is evaluated by using commercial software, LS-DYNA
installed at KISTI's Supercomputing Center. The results show that it is possible to simulate the hybrid

FE model of a full train and to improve the model for getting an analysis time to aim.

Nofo gt

il o
N

(A 3

o o

_0|L

o

:oé

i

_>;1_1‘
ofj
it
rlo
ot
o
X
&2
o
£
ne
:

i,

i
X
i)

R Ay

(b
ox
o
Y
By
e
ol
N
H
=
o
o, i ofn

B

2l

4

e
o o

11&
i
)

N9 oz
mlm_&hlrﬂ/
> ofw 3o it

e
il
N

po
o
N
s
ol
2
ek
ol
ol
i
>
Fi
8o
=
ofo
o
fu
Rl
ro oo
[BSOR
ol
0 32
fre)
do =
o
b
o
it
i
=
N
a2

v o
o
o
Er
>
N
N
do
ot
A
-
o

o
W
e
o
B
il
tlo
o mx
é .
ol
ol
N
do
:o|1=4

A A

o
o
O
ol

o
oo
2
o
X

fr &
S~
it
)
-0,
FO K
r>~
fo
)
i)

T oAdste], AluE ] uet AlEdE el g
Az wet 1249, 23, gl 33 77 ®
B EAE A% A A 33 B

-
2
X

]
borje oo >8R rfrope
o
=
I, o

32
rh
o)
:og
By
o
1>
rlo
e
R
2o
P‘L

[¢]
-

ol ox o
fo = N
N
o & O
4N

e Ip
o BN

A
o
o, 4z
Q
ol
o,
)
%
1
ol
o,
4t

—
Wi
el

2. QAFE ANEA

2.1 B2 SN

ot

O}ﬂ _{o
192 e

£

w
of o X % ne

e ]
A olel Apge] dANe] gomm, FEIAE v AL AMAe FEo|

| 599 AAAel FEAFNYL oL
A FERAE RS ool FUHNS S BrHIL AL 34 FEHA 230
a7 oF 20~5091 2, ol8 SA S B wew Agke] Amso] AMAFS 45

o
wr ©
i

rr N

M g s
N

N

Woolo
o

2

shedieta whatabd, 484

v B EAGY
v BRPEI)EATY AAAT, B39
e FTHEI)EATY AAATY, 489
wenx A S TSI 05, 439



SAT6]. el 29 1014 Bol= whel o] 144 FEaM7leE ol &sto], AA T dAF
Fod, o] At gEolt B FAVERE 7] 58 Wrtsta, 23 FE 9% AMe
oo, 2t @9 A o] Blaue s @I 4 A AnAddr] BE R AA TR BAsE T4
He Bkl 22k iAo A, AA A AT b stelHEs RES o] &gl A
g g2 FAEA7]E F2T F odrh 33 ARDS o] &3 FEME Hrbd= AFE 2 A
o yA F4E, SAA/EAY dEA, AAATF 2] FELE TE EAFATHA]

2.2 $%Y FEANPY

SlolE QAFAR A3 gol, HAAel= 508 o] A B SNl AHAFE ] Axw
Aol REstel, da A%e dM@TE A Ae ®rbs @9k ey @A SuperComputer
A

System®] 543 AFELS] goldo=m s, TE3d] He&F BAS Aghe AIE ol siAetar, 3
7V 4 e ool HU o2 A, B E=FoAE KHST 184 20%9] olBgs Rdg o] 83}
dzato] & HUME g FEAAS FAEQT ©A, 71Ed 23 2dn 12k RS dA4s
A gy, 27 2 dAet o] 3xe Ry 1A RYER stolH= F2E it dAle st
o= Tdo] AHe 3] ARl ARurS o] &3 HAFR FEAE HUl FHEA FE
54, 2479 FE54, 2x9 RdS o] &3 Bae s, 1A EES o] &3 A g FE
548 3 ¥ Mo s BFE e duke Bojth e FRES A FEVES AGHS
2 HAFORA, ojdRT A A AatEE AlEdHAS AT 4 dvkes Aot
o ofap o g i
1%+ oA

Head stock
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3. A4

3.1 KHST®| FE model

KHSTE 1384 20%o 2 ARG AF A A5Fe 3a¢ desrzw 29 5y, ymx 175 1

2 Hesr 2dyE AL 29 3 & HW, #dod 4 QY. ¥ 125F¥E, Parts, Material, Section

Property:= Z+Z} 39879] 11, Elements® & 6868287/l %, beam, shell, solid, rigidrink, mass”7} Z+z}
161, 651557, 29069, 28, 60137hojt}t. Q49 FHAHdol= bmmo|™, AutA <l I dor 2ol= &

2 A7)H Ze Holvk dxto] At & F-S 780tono] ™, a4 FHS 777.958ton®] Ul

3# 1 KHSTO| #3tasd 29 dolH

KHST Model
Parts 398
Mats 398
Section Props 398
£ 686,828 M
beam 161
tria 3 32,553
Shell
quad 4 619,004
Elements
) penta 6 2,100
Solid
hex 8 26,969
rigidrink 28
Mass 6013

KHST ¥=30(KPH)
[

Time =

“@'jwﬂmm A e
T

1% 3 KHST & %9 FE model® rigidwall




3.2 Supercomputer System

KHST ®de] FEbde F7FE 98 A& 73 AFEH Al2"e KISTI(E #4387+
AR ATY) Supercomputing Center W] IBM 23} A A®lo|t}h 3E 204, ZREAA ] A&
1.7GHz ©o]a1, A2®le] A3tof whe} 87)o A 20719 CPUES A3t} Job submitS 93N
LS-DYNA®] EXECUTION SYNTX[5]& 23tg OpenMP 29| batch script[8]1& 233t

SuperComputer System

Supercomputer System IBM 2Xt ZFE AIAE
CPU M EEHIH%_’—‘.‘—’F—JI(GHZ) 1.7
& H W= 54432/ E]
Disk AIE S& 3GB of 98TB
OpenMP 2Al9| |oad Leveler
Consumable Cpus 16
Batch Script 2GB
Consumable Memory (500000000 word)
Class p_normal_1.7

TENAS 9 Ay 2= SNCF Aba Alue] e %, 30kphe] A& ® AHFEste 245 4
g3ty a8 3eA Y =HS uddly] 95ke], wler Wol rigidwalle AR, =

LOAD-BODY-Y card [5]12 Aosle] =874 E 0.00981(mm/msec?) S 48319
a9 494, F FFoUA = 27.0271[MJ], WA HA = 4.13708[MJ] o] aL, iéiL 2= olyglE
& 748.767[KN]o]t}.
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