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ABSTRACT: This study performed a nonlinear finite element crash analysis of guardrail structures using supports
made of composite materials. In this study, we used a new [0/90/90/0] laminated Boron fiber composite for resisting
the crash effects. Based on the improved ground-structure interaction model, appropriate ground properties to the
support were determined. In particular, the complex crash mechanism of guardrails was studied using various
parameters. The parametric studies are focused on the various effects of car crash on the structural performance and
thickness of supports. The numerical results for various parameters are verified by comparing those using existing
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Nonlinear Finite Element Crash Analysis of Guardrail Structures Using

steel materials.
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Fig. 1. Notation
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Fig. 2. Broken ground poles in a truck crash simulation
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(a) Entire modeling

(b) Modeling in detail

Fig. 3. Finite element modeling of internal stiffeners
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Table 1. Material properties

Table 3. Analysis cases

Ttems Boron(4)/ Used materials
N5505(Fiber/Matrix) Case Rein force
Young’s modulus, EA [GPa] 2040 Post post Block out | Guard rail | Bolt
Young’s modulus, EB [GPa] 18.5 I SS400
Shear modulus, GAB [GPa] 5.59 (4.2T)
Poisson’s ratio 0.23 I Composite
Longitudinal tensile strength, XT [MPa] 1,260.0 (4.0T) SS400 $S400 $S490 SS490
Transverse tensile strength, YT [MPa] 61.0 111 Ci?gg?te
Transverse compressive strength, YC [MPa] 202.0 - -
Composite
Shear strength, SC [MPa] 67.0 v (3.6T)

Table 2. Plastic mechanical properties of steels

Items $5400 55490
Young's modulus, E [GPa] 200.0 200.0
Static yield stress fy [MPa] 235.0 325.0
Material constant, C 40.0 3,200.0
Material constant, P 5.0 5.0

Fig. 4. Truck model for crash analysis
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Fig. 5. Entire energy occurred in truck and barrier (Case )
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1.6.LS-DYNA keyword deck by LS-PrePost
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Fig. 6. Energy distributions occurred in each part of the barrier
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Table 4. Summarized results for case I~IV

Max deformation (Less than 1.0 m)
Time -
Steels Composite
(sec)
Case | Case II Case III Case IV
0.1 0.332m 0.336 m 0.336 m 0.336 m
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