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Research on Wing-Wall-Free Transition between W-Beam Guardrail and

Combined Bridge Guardrail

JIANG Guanglun', SHANG Zhongping” ,ZHANG Yinjiang’, WU Junhong®, LI Zhen*, QIAN Jun’
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Abstract: To address the transition problem between the W-beam guardrail and the combined bridge guardrail
during the upgrading and reconstruction of in-service highway guardrails, an SB-level wing-wall-free transition
section with simple construction and high efficiency was proposed. Computer simulation technology was
adopted to study the stiffness transition, height transition, and cross-section transition of the wing-wall-free
transition section. The guardrail stiffness transition was achieved by optimizing the column spacing and column
cross-sectional dimensions. By comparing the contact area between the vehicle and the guardrail and the
vehicle redirection situation under different height differences, it was preliminarily determined that the vehicle
can be safely redirected when the height difference of the guardrail is less than 15 cm. On this basis, a collision
simulation analysis was conducted on the specific scheme of the wing-wall-free transition section, and its
protection performance was further verified through a real vehicle collision test. The test results indicate that
the structure can achieve the SB-level protection capacity stipulated by the standard.
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Figure 1 Overall layout of guardrail
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Table 1 Overall structural parameters of wing-wall-free

transition section
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Figure 2 Guardrail spacing and guardrail deformation

EAk

U RN

@&/

.
PO

PSR CR [A) Sz A ] BE )
B3 PEREHETE

Figure 3 Gradient diagram of guardrail stiffness
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Figure 4 Gradient diagram of optimized guardrail stiffness
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Figure 5 Influence of guardrail height difference on
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Figure 6 Cross-section diagram of guardrail(unit: mm)
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Figure 7 Design scheme of wing-wall-free transition
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Figure 8 Detail diagram of connecting plate
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Table 2 Simulation collision conditions
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Table 3 Results of simulation analysis
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Figure 9 Installation diagram of test guardrail
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Table 4 Vehicle trajectory and guardrail deformation conditions
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Table 5 Test data
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