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Finite Element Crash Analysis of Support Structures Made of Various
Composite Materials
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Abstract: This study performed a finite element crash analysis of support structures made of various composite materials
for road facilities. The effects of different material properties of composites for various parameters are studied using the
finite element commercial package for this study. In this study, the existing finite element analysis of composite post
structures using the LS-DYNA program is further extended to compare dynamic behaviors against car crash of the
structures made of various composite materials. The several numerical examples show the comparison of the nonlinear

dynamic effects for different materials.
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Fig. 1 Example of Crash Model by using LS-DYNA
Program
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Table 1. Material Properties of Composites for LS-DYNA

. EA EB GAB GBC GCA
Material RO VAB XC XT YC YT SC
(MPa) (MPa) (MPa) | (MPa) | (MPa)
T700GF 1.57¢-9 | 124,800 | 8,400 | 0.0205 | 4,205 | 4,205 4,205 1,447 | 2,165 | 198.5 | 48.8 | 1544
T700SC 1.52¢-9 | 55,920 | 54,400 | 0.043 | 4,199 | 4,199 | 4,199 710.1 | 910.1 | 703.2 | 772.2 | 131
S2 GLASS SC | 1.85¢-9 | 27,500 | 27,500 | 0.11 2,900 | 2,140 | 2,140 291 604 | 291 604 75

RO: Mass density(t/mm3)
XC, XT: Longitudinal compressive/tensile strength(MPa)
YC, YT: Transverse compressive/tensile strength(MPa)
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FEAA A AMEE BEAA= CFRPAIZS
T700GF_12k 2510, T700SC_12k 2510 (Wade et al., 1998)
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Table 2. Material Properties of Steel

Material RO E(MPa) v |SIGY | C P
SS400 | 7.89e-9 200,000 0.3 235 | 40 5
SIGY: Yield stress (MPa)
C, P: Constants in cowper-symonds
A Case= Table 33 o] T=5H55, AF9 F
A, TEHE U WFade FRct] =
AlZre] mhE A|FE] UiF-e U A& Bl ekt

Table 3. Vehicle Crash Cimulation Analysis Case

Material Thickness Impact velocity
T700GF 12k 2510 4mm,
T700SC_12k 2510 6mm, 30km/h, 60kmv/h,
S2 GLASS_SC 8mm 100km/h
SS400 4mm

3.2a14 &2t

Fig. 2~42 247} A5 F/|(4mm, 6mm, $Smm), %
=550 W& WHeuAE YeERH, Fig. 56>

GFRPAIZ 2] S2 GLASS SC7F g8 AF9} ZAA|
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