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Abstract: The large temperature difference and freeze-thaw cycle environment in cold regions will have a significant impact on the

long-term service of reinforced concrete beam bridges. By analyzing the characteristics of temperature differences in cold regions, the

stress distribution and deformation laws of beams under temperature gradients are identified, and the mechanism of structural response

under freeze-thaw cycles and temperature coupling is explored. It is known from research that the durability deterioration of reinforced

concrete beams in cold regions is a chain like development process of temperature crack initiation, freeze-thaw damage accumulation,

and accelerated steel corrosion. Freeze thaw causes an increase in pore connectivity and microcrack extension, which is the main

reason for the deterioration of durability. Based on this, comprehensive improvement measures including material optimization,

structural design, health monitoring, and full life maintenance are proposed to provide theoretical basis for the design and maintenance

of concrete structures in cold regions.
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