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Guardrail Improvement for Old Bridges in Expressways

LIU Xinping, ZHANG Shihui’, SHANG Zhongping, HAN Yue, ZHANG Qiang

(Jiangsu Guoqiang Traffic Science & Technology Co., Ltd., Nanjing, Jiangsu 210000, China)

Abstract: In view of the insufficient protection grade of the guardrail in old bridges, a combined guardrail
suitable for the low concrete wall guardrail in the old bridge was designed and developed by using finite
element analysis while not damaging the main structure of the bridge. The protection grade was verified to
reach SA grade through a full-scale vehicle collision test. The guardrail was designed with new high-strength
alloy steel, with light weight and beautiful appearance. There was no need to dismantle the original concrete
foundation in the old bridge, which is convenient for construction and requires low cost. Therefore, it is worth
being popularized and applied in the project of reconstruction and improvement of bridge guardrails.
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Figure 1 Current situation of bridge guardrail on

interchange ramp in industrial park
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Figure 2 Combined guardrail in JTJ 074-94(unit:mm)
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Figure 3 Bridge guardrail on interchange ramp in

industrial park(unit:mm)
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Figure 4 Combined concrete guardrail in

JTG D81—2017(unit:mm)
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Table 1 Comparison of properties between standard steel and new materials
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Figure 5 Structural design of guardrail(unit:mm)
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Figure 6 Structural design of combined guardrail(unit:mm)
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Figure 7 Finite element model of guardrail
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Table 2 Parameters of finite element model of guardrail
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Figure 8 Vehicle collision trajectory and attitude
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Figure 10 Collision speed curve of passenger
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Table 3 Acceleration after collision and collision

speed of passenger
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Table 4 Deformation of guardrail in collision
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Figure 12 Example of guardrail installation
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Figure 13 Detection results of vehicle collision trajectory
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Table 6 Safety performance evaluation of highway guardrail
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