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Three-dimensional finite element static analysis and safety evaluation
of attachable roadside bamiers on bridges

Sang-Youl Lee"
'Department of Civil Engineering, Andong National University
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Abstract This study carried out three-dimensional finite element analysis and structural safety evaluation of attachable
roadside barriers. The effects of diaphragm distance and the number of bolts on displacements and maximum stresses
for various parameters are studied using the LS-DYNA finite element program for this study. In this study, the
existing finite element analysis of barriers using the LS-DYNA program is further extended to study static behaviors
and structural safety of the barrier with module structures connected by anchor bolt inserted through concrete bridge
decks. The numerical results for six parameters are verified by comparing different models with displacements and
stress distribution occurred in the barrier and shows good structural performance.
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(b) Modeling in detail

[Fig. 2] Finite element modeling
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[Table 1] Finite element analysis models

Case Diaphragm Number of

distance (m) anchor bolt
Case 1 0.75 6
Case 2 0.75 8
Case 3 15 6
Case 4 1.5 8
Case 5 - 6
Case 6 - 8
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[Fig. 3] Displacement and maximum stress distributions
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[Fig. 4] Forces at anchor bolts subjected to maximum
loading (Case I)

[Table 2] Clamping and maximum forces for different
bolt locations (Case 1)

Bolt Bolt clamping Maximum bolt
location force (kN) force (kN)

Ul 4214

U2 2.351

U3 4.282
Case 1 i1 14.0 4930

L2 -3.663

L3 -4.994
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(b) Loads occurred at bolts

[Fig. 5] Forces occurred at six anchor bolts
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[Table 3] Summary of maximum stresses and
maximum equivalent plastic strains for
different cases

Maximun Von Maximum
Part Mises Stress Equivalent
(MPa) Plastic Strain
Module 3104 0.020
Case 1 Rails 372.0 0.032
Posts 331.8 0.022
Module 316.8 0.024
Case 2 Rails 386.4 0.036
Posts 377.1 0.032
Module 309.4 0.020
Case 3 Rails 3694 0.031
Posts 334.8 0.023
Module 315.1 0.023
Case 4 Rails 381.1 0.034
Posts 3781 0.033
Module 311.7 0.021
Case 5 Rails 3585 0.028
Posts 306.4 0.015
Module 301.7 0.017
Case 6 Rails 371.1 0.032
Posts 341.4 0.024
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