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Analysis on Structural Optimization of New Prefabricated UHPC

Connected Guardrails
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Abstract: To address the protection requirements of expressway bridges, a prefabricated assembled composite guardrail
with both high strength and buffering capacity is proposed, which integrates the high load-bearing capacity of rigid
guardrails with the energy-absorbing deformation characteristics of semi-rigid guardrails. A refined guardrail-bridge
deck finite element model is established on LS-DYNA to simulate the collision of SS-class trolleys and analyze the
effects of post-cast material strength, slot geometry and size, and longitudinal connecting reinforcement parameters on
protective performance. The results indicate that the use of 100 MPa UHPC post-cast material can reduce the peak
displacement and residual displacement of the guardrails by 18.6% and 39%, respectively. A trapezoidal slot with
dimensions of 250 mm x 250 mm achieves a favorable balance between material consumption and mechanical
performance. When 600 mm, ¢16 mm and above HRB400 steel bars are used for longitudinal connection, the
proportion of severely damaged units between the guardrail and the bridge deck can be controlled below 11.4% and
8.1% respectively. The optimized scheme can improve the connection reliability and overall protective performance
while considering the construction efficiency and economic benefits.

Keywords: precast guardrail; collision; connecting structure; numerical simulation
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