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Dynamic Characteristics of Composite Support Structures with
Different Car Crash Speeds

Sang-Youl Lee’

ABSTRACT: This study dealt with dynamic characteristics by real car crash simulation of composite support structures
for road facilities. The effects of different material properties of composites for various car crash speeds are studied
using the LS-DYNA finite element program for this study. In this study, the existing finite element analysis of steel
support structures using the LS-DYNA program is further extended to study dynamic behaviors of the support
structures made of various composite materials. Based on the passenger safety assessment, the numerical results for

various parameters are verified by comparing different models with internal energy occurred in the support and car.
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Table 1. Material models for composites in LS-DYNA

Material No. Shell Solid

022 Composite Damage -

054/055 Enhanced_composite i

_damage
059 Shell_composite_failure |Solid_composite_failure
_shell_mode _solid_mode

161 - Composite_msc
162 - Composite_msc_DMG

Fig. 1. Crash Simulation Model.

Table 2. Properties of a Car Model
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Material | R, (nga) (I\/IIEI};a) Vas (ﬁg ) (ﬁl;;; ) (ﬁgf; x| x| Y |y Se
T700GF 1.57e-9 | 124,800 | 8,400 | 0.0205 | 4205.9 | 42059 | 4205.9 1447.9 2165 198.5 48.8 154.4
T700SC 1.52e-9 | 55,920 | 54,400 | 0.043 4199 4199 4199 710.1 910.1 703.2 772.2 131
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R,: Mass Density (t/mm?)

X Xq: Longitudinal compressive/tensile strength (MPa)

Y,, Y: Transverse compressive/tensile strength (MPa)
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Fig. 2. Crash Simulation for Different Velocities (GFRP). §
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Fig. 4. Internal Energy for Different Velocities (Thickness =4 mm).
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Fig. 5. Internal Energy for Different Velocities (Thickness = 8 mm).
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