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An Evaluation of Crashworthiness for the Full Rake KHST
Using 1-D Dynamic Model
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Abstract

One of the best methods to evaluate crashworthiness of a full rake trainset is to analyse 1-
dimensional dynamic model using dampers, nonlinear springs and bars, and masses. In this study,
the crashworthiness of KHST has been evaluated by analysing a nonlinear dynamic model made

up of springs/bars-dampers-masses.

The numerical results show that the KHST can absorb more kinetic energy at lower impact
forces and lower accelerations in case of heavy collisions, if compared with KTX. Also, the KHST
can be protected from any damage in its car-body and electric components except the energy
absorbing tube in case of light collisions, like train-to-train accidents at speed under 8 kph. On
the other hand, the KTX may be more damaged in the light collisions because there is no energy

absorbing tube.

1. A 2

dexgde AFet g7 oy 2AFo] AAH
3 FE
g BAo] vl FasTil]. o]E Yl ot
&S o] &3 HA AAF FE ALY

kel 33k 3t as 2dS o] &3 1A 7)

< zxxor Agshs AAVINE ol&sA H
g, 018 & 7S 29A FIdeld M, A=A
o] FENEAAE Hriste WHoE o] &HU 2]
Autr o g HAxage] AL 2AF 139 339 {3t
234 2l AMEEE de4r)t oF 20 - 50 vl A
Tolojx mdl A s FHAY g =¥
AlZbo]l A8 EBE, AAAFS i Yoz Y

I
F“
ol
i

o
0
A
i

x
o
2
x
fr
ey
i—",
_);1_11
ot
©

Ay

1 A4, @F7N1ALTE VnF JledFE, FEUA2F

2 F3)g, §F71ensostn, YaFsty, ug

94 | BFHCH =2 | MAH | HEE [ 20011

3= A2 Ao Brbssith webA, 2 Ak iy
A EHL FSHad o 731, o]F o] &3ty
AA A st esistd 1294 FE I
S-S 3= Zo| M dAH el

2 dydAe T8ak, 583 a8 Yare 7
THE BT AZE E Ay JFdRes 4
AxFT FALe A 2d¥sle] Sy usHEY 1
A9 FE 89 2dg MAE3EG. £3, ol o
43 Z+E Al AUEle 20 w2 FEAQARY
FALAT e HrE 83l KTXe KHSTS| 2
o e FE4S Hlusgd

2. KHSTe| 1Xl29l s=s=Hst pd

T

B Aol olg¥ KHSTS 3
JehRit 149 25 4 2



Pl T T2 T3 T4

P T DR R

H

m 101 102 m 193 108 in4 104 105 105 s 106 w 7

O

2,248 mm 2,600

P. Bogie P. Bogie

Fig 3. One-dimensional model of the full rake KHST
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Fig 4. Mass distribution of the KHST

Table 1. Crashworthy characteristics of each section
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Fig 6. Axial force of the front-end structure
at SNCF accident scenario
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Fig 9. Axial deformation of the power car body
at SNCF accident scenario
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Fig 10. Crash acceleration of the power car
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Fig 11. Crash acceleration of the passenger’s area
at SNCF accident scenario
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Table 2. Results comparison between KHST and KTX for three accident scenarios
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