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Crack Prevention and Control Technology and Durability
Analysis of High-speed Railway Bridge Concrete

Wenju Lu
China Railway 12th Bureau Group Fourth Engineering Co., Ltd., Xi’an, Shaanxi, 710024, China

Abstract

The quality of concrete in high-speed railway bridges directly impacts the safety and durability of the track, with cracks being a
critical factor limiting structural performance. Cracks not only affect mechanical properties and appearance but also lead to durability
degradation such as water infiltration, steel corrosion, and carbonation expansion. Based on engineering practices, this paper analyzes
the formation mechanisms and influencing factors of concrete cracks, and explores prevention technologies from aspects such as
material properties, construction techniques, structural design, and environmental conditions. A prevention system centered on “source
control—process optimization—intelligent monitoring—comprehensive management” is proposed, combining shrinkage-reducing
materials, temperature-controlled curing, and intelligent monitoring to achieve early prevention, identification, and repair of cracks.
The study demonstrates that this system significantly enhances the durability and service safety of bridges.
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