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A Study on the Techniques to Evaluate Carbody Accelerations
after a Train Collision
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ABSTRACT

In this study, we suggested several approaches to evaluate the collision acceleration of a carbody
under the article 16 of the Korean rolling stock safety regulations. There are various methods to
evaluate the rigid body accelerations such as the displacement comparison method by double
integration of filtered acceleration data, the velocity comparison method by direct integration of
filtered acceleration data, and the analysis method of a velocity-time curve. We compared these
methods one another using the 1D dynamic simulation model of Korean high-speed EMU composed
of nonlinear springs or bars, dampers, and masses. From the simulation results, the velocity-time
curve analysis method and the displacement comparison method are recommended to filter high
frequency oscillations and evaluate the maximum and average accelerations of a carbody after a train

collision.
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Table 3 Maximum acceleration of the cab

Maximum accel.

Filtering Pe—— Maximum accel.
frequency [Hz] ourve) [g]ty (from filtering) [g]
75 8.69 8.70

Table 4 Average acceleration of the cab

Average accel. Average accel.

Filtering (velocity curve) [g] | (accumulation) [g]
frequency [Hz]

395ms 989ms 395ms 989ms

75 1.266 0.506 1.273 0.510

484/t A5 SEES| =E&/A 20 A A5 E, 20104

5.8 E
AEAEIA7E AlAAR 16204 8738h=
Azt SEVEE 718 FUelE L 1A FE
o8t F|A Ao W9 vy 2 £% HuH, &
T BAHE LSt Rl A5 FYsith
o] Aol T L AES I& & AUl

O nEn 4ee B4
Seld WA SETQ PANS Agsel 44
AFoheE Agete] JHeme] 29uls 2EY
2 AR 1A AEsel AY AR SE AL

v Sshe ol gk

@ BEFEHEEE dolg FAY Pae @
WekA gom 1 3 W) Astel SE
HOEAUE AgA AEEAL A U

Ao A, AE 3
S A&k 7HE Wbl 75 Hz 2932 T
of 7P Ageglon], Ak it A FE7}
SE= o 87goM, Wit FEVHEEE F 051¢
Gk AdFE 7k doly $A e wztagl
o GavkEEE 719 A4St

< EUAA /i E TSI 1483 EN15227 E+
oA dlolg dEH ®Ze Ao L Az
S flolla et 7SR A7|RE Algkele FA4 0]
2 oM 5 Wt i Al 1HE Favt
}.

Yo (0 A

7|

o

o] AFE FENPIANA AQsel FFUw)
SATLNA A F9 AAT LS DA WA
A7ATS ARE g FYH AOEA W
AEA gAER,



o Al O B o M e VA A e B
(9) Kim, K. Y., Cho, H. J., Koo, J. S. 2008, “A
2 FdE Study on Conceptual Design for Crashworthiness of

(1) FRA, 1999, The Code of Federal Regulations,
“Title 49 Department of
Transportation Part 238 - Passenger  Equipment
Safety Standards”.

(2) AEIF/TSI, 2002, “The Technical Specification
for Interoperability Relating to the Rolling Stock

Transportation,

Subsystem of the Trans-European High-speed Rail
System”.

(3) AFNOR, 2008,
Crashworthiness Requirements for Railway Vehicle
Bodies,” European Standard, EN15227.

(4) MOCT Ordiance 278, 2007, “Regulations on
the Railway Safety Criterion of Rolling Stock”.

(5) Koo, J. S., Cho, H. J., Kwon, T. S, 1997, “A
Study on Establishing the Accident Scenarios for

“Railway  Applications

Crashworthiness of Rolling Stocks,” Korean Society
for Railway, pp. 661~670.

(6) Kisielewicz, L. T. and Ando, K., 1993,
“Crashworthy Rolling Stocks,” PUCA '93, pp. 73~81.

(7) Lewis, J. H., 1994, “Development of
Crashworthy ~ Vehicle Structures for Railways,”
WCCR, pp. 893~900.

(8) Tyrell, D., 1995, “Train Crashworthiness

Design for Occupant Survivability,” ASME, AMD-
Vol. 210, pp. 59~74.

the Next Generation High-speed EMU,” Korean
Society for Railway, Vol. 11, No. 4, pp. 300~310.

(10) Kim, B. G, Kim, Y. C. and Chai, J. B,
2008, “Study on the Characteristics of the Energy
Transmission in a Structure,” Proceedings of the
KSNVE Annual Spring Conference, pp. 413~415.

(11) LS-DYNA User's Manual, 2003, Version 970,
Livermore Software Technology Corporation.

(12) Severson, K. J., Tyrell, D., Perlman, A. B,
2000, “Rail Passenger Equipment Collision Tests :
Analysis  of  Structural U.S.
Department of Transportation, November 6, ASME
RTD Vol. 19.

(13) Jacobsen, K., Tyrell, D., 2003, “Rail Car
Impact Test with Steel Coil: Collision Dynamics,”
ASME RTD 2003-1655, pp. 73~82.

(14) Society of Automotive

Measurements,”

1995,
“Recommended Practice: Instrumentation for Impact
Test Part-1, Electronic Instrumentation,” SAE J211/1.
(15) ADT/SOR, 2006, SAFETRAIN/final Report,
“Train Crashworthiness for Europe,” 2006 Dublin
Conference.
(16) Fasanella, E. L., Jackson, K. E., 2002, “Best

for

Engineers,

Practices Crash Modeling and Simulation,”
NASA/TM-2002-211944, Final Report.

Sl=2&/A203 A 53, 201043/485





