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Analysis of Causes of Pavement Diseases and Construction Countermeasures in Permafrost
Regions
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Abstract: Highways in permafrost regions serve as lifelines for socioeconomic development in western border areas
of China, yet their construction and operation have long faced complex thermodynamic and geotechnical challenges.
Driven by both climate change and engineering disturbances, permafrost degradation is accelerating, leading to
frequent, early-onset, and recurrent pavement diseases that are difficult to cure, severely limiting the service level and
safety resilience of regional transportation infrastructure. This paper systematically reviews the types and characteristics
of typical pavement diseases in permafrost regions and their multi-factor coupled causation mechanisms, and deeply
analyzes the deterioration mechanisms of pavement structural performance caused by freeze-thaw cycles, heat and
moisture migration, loading effects, and construction process defects.

Keywords: Permafrost; Pavement disease; Freeze-thaw cycle; Active cooling subgrade; Construction prevention and

control; Hydrothermal coupling
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