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Abstract :

The Korean rolling stock safety regulation stipulates that the collision deceleration of a car body should be

maintained under average 5g and maximum 7.5g during train collisions. One-dimensional dynamic model of afull rake
train, which is made up of nonlinear springs/bars-dampers-masses, is often used to estimate the collision decelerations
of car bodiesin abasic design stage. By the way, the previous studies have often used some average force-deformation
curve for energy absorbing structures in rolling stock. Through this study, we intended to analyse how much the
collision deceleration levels are influenced by the initial peak force modeling in the one-dimensional force-deformation
curve. The numerical results of the one-dimensional dynamic model for the Korean High-Speed Train show that the
initial peak force modeling gives significant effect on the collision deceleration levels. Therefore the peak force
modeling of the force-deformation curve should be considered in one-dimensional dynamic model of afull rake train to
evaluate the article 16 of the domestic rolling stock safety regulations.
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Fig. 1 Thefull rake consist for the Korean high speed EMU
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Fig. 3 Configuration and dimensions of the standard deform-
able obstacle
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Fig. 4 Force and deformation curve of the standard deform-
able obstacle
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Fig. 7 Input curve of the Front end (full model)

12000 -
10000 - /
| Driver's area
| id 1 :
_ BOOO | TC mid i
=
=
& 6000+
&
o,
—— Driver's area
Side buffers ——TC mid
2000 —TCend
—— Side buffers
0 T T T 1
0 500 1000 1500 2000
Displacement [mm]
Fig. 8 Input curves of the TC-car
12000
10000
8000
=
=
§ 6000
£ — M door
——— M rnid
4000 ——Mend
2000
0 T T T 1
0 500 1000 1500 2000

Displacement [mm]

Fig. 9 Input curves of the M-car

3. I3t/ dstE HIED &4 715

31 WIBSBFsIEC Hlgol TE
515-HE =M

A=so) ¥ 285 Ry T B S v



Modeling Method for the Force and Deformation Curve of Energy Absorbing Structures to Consider Initial Collapse Behaviour in Train Crash

Front end input curve
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Fig. 10 Input curves of the front end
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Table 1 Ratio of peak force to the mean force
Case Fp [KN] Fm [KN] FolFm = ratio
1 2500 2500 1
2 5000 2500 2
3 6342 2500 2.54
4 7500 2500 3
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Fig. 14 Input curves of the front end for peak force ratios
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Table 2 Comparisons of the simulation results

Scenario Peak ratio Peak a_ccel eration
(Fp/Fim) of the driver's cab [g]
1 4,04
Collision of 2 7.86
train-to-train 254 12.10
3 15.29
4 19.13
1 8.12
Collision with 2 8.00
obstacle 254 7.96
3 7.92
4 7.70
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Table 3 Average accelerations
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4 987.00 0.503
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Table 4 Comparisons of the simulation results

Scenario | Case | Peak acceleration of the driver’'s cab [g]
N 1 16.10
Collision of /7= 1550

train to train
3 15.40
1 7.67
Collision with

obstacle 2 183
3 7.94
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Table 5 Average accelerations

Case T} [ms] Average acceleration [g]
1 969.25 0.52
2 959.50 0.52
3 1078.00 0.46
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