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Review of Snow and Ice Melting Techniques for Road and Bridge in Cold Regions
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Abstract: Snow and ice melting of road and bridge surfaces is crucial for traffic safety, but current research on
snow and ice melting techniques mainly focuses on engineering effects and technical evaluation, without the
analysis and elaboration from the perspective of their mechanisms. To this end, based on the different
mechanisms, this study divided snow and ice melting techniques into three types and summarized them: passive
deicing, active deicing, and energy utilization deicing. This study systematically evaluated the advantages and
disadvantages of traditional deicing methods such as deicing agents and mechanical deicing, analyzed two active
deicing techniques, namely inhibitive freezing pavement and phase change material pavement, discussed the
environmental-friendly method for road deicing by using phase change materials, and introduced the mechanisms
of different energy utilization deicing techniques. This study analyzed the existing road deicing techniques, their
actual application effects, and existing problems, to provide foundational support for the research of snow and ice
melting on roads and bridges in cold regions.

Keywords: road bridges; snow and ice melting; passive deicing technique; active deicing technique;

conductive concrete; cable-heated pavement
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Table 1 Working principle and advantages and disadvantages of snow removal machines
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Figure 1 Principle of microwave deicing"
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Table 2 Relative permittivity and dielectric loss

tangent of a material™
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Table 3 Thickness of ice or snow on roads under

different weather conditions”"
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Table 4 Advantages and disadvantages of anti-icing

paved surfaces and schematic diagrams
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Table 5 Common chemical paving materials and their performance
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Table 6 Performance evaluation of physical paving materials
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Figure 2 Phase change concrete for thermal energy

storage principles
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Table 7 Common low-temperature phase change materials
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Figure 3 Principle of snow and ice melting by solar energy
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Figure4 Energy pile snow and ice melting system'*”
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