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Crashworthiness Characteristic Analysis of Composite Non-step Bus

Yu-Seok Kim, Jung-Hoon Choi and Jin-Rae Cho and Sang-Jin Lee
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Abstract

This papered is concerned with the crashworthiness characteristics analysis of the non-step bus when it
is crashed or roll-over analysis. Computer simulations is implemented using LS-Dyna explicit code which
can effectively analysis dynamic response with the lapse of time. We construct a FEM model of the
non-step bus under development according to the safety rules used in Europe for composite non-step buses.
The crash energy and absorption rate are evaluated to understand crashworthiness characteristic of the
composite non-step bus. Body deformation is also examined whether the survival space is secured for
passengers.
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Fig. 1 Original configuration and
deformed configuration at time t
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Fig. 3 Non-step bus
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Table 1. Data of dimension

Items Values

Width 2.6m

Height 3.4m

length 9Im

Weight 10¢

XX : 0.1537 E11

Moment of YY : 01390 E12

inertia

ZZ : 0.1391 E12
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Fig. 5 Cargo model 7+
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Fig. 6 Frame model
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Table.2 Frame material properties. shel - A= A5 e eSS A
: : ADAMSE ©]83te] SAT thiy AWl £585
Material Aluminum_ nojato] AlFelolde ST,
Density 8400 kg/m
Elastic modulus 330 X E9 N/m
Poisson's ratio 0.24
Yield stress 2.3 X E8 kg/m*
Tangent modulus 1 X E10 kg/m’

Table.3 Cowl material properties.

Material Composite materials
Density 2500 kg/m?®
Elastic modulus 55 x E10 N/m
Poisson's ratio 0.099
Yield stress 9.36 x E8 kg/m’ Fig. 7 Specification of roll-over
Tangent modulus 3.81 x E10 kg/m’
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Fig. 8 Numerical result of head-on collision
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Fig. 9 Numerical result of roll-over
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Fig. 10 Deformed shape of bus model during
head-on collision.
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Fig. 12 Real bus when roll-overed. (1) J. T. Oden and G. F. Carey, 1984. "Finite
Elements: Special Problems in Solid
2.120350! Mechanics"”, Vol. V, Prentice-Hall, New

Jersey,

(2) N. Hu, "A solution method for dynamic
contact problems", 1997. Computers &
Structures Vol. 63 No. 5,PP. 1053~1063,

(3) A. Czekanski and S. A. Meguid, 2001,
"Analysis of dynamic frictional contact

problems using variational inequalities"”, Finite

"15"5"I Elements in Analysis and Desig, Vol. 37, PP.

° 861~879.

Fig. 13 Deformed shape when roll-overed (4) A. K. Chopra, 1995, "Dynamics of Structures:
Theory and Applications to Earthquake
5 A = Engineering", Prentice-Hall, New Jersey

(5) T. Belytschko, W. K. Liu and B. Moran,
2000, "Nonlinear Finite Elements for Continua

- and Structure”s, John Wiley & Sons, 2000.
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ST Singapore.
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