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Research on Frost Heaving Damage Mechanism and Anti-Seepage and Frost-
Resistant Technology for Canal Lining Structures in Permafrost Regions
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Abstract : Canal projects located in permafrost regions are subject to multiple factors during long—term operation,
including low-temperature climatic conditions, freeze-thaw cycles, and moisture migration phenomena.
These factors make canal lining structures highly susceptible to frost heaving damage, manifesting as
cracks, structural misalignment, and water leakage. These issues significantly compromise the overall
safety and anti-seepage functionality of the project. Drawing on the unique natural environmental
characteristics of permafrost regions, this paper analyzes the internal mechanisms of frost heaving
damage to canal linings from dimensions such as moisture migration patterns, soil freezing expansion
characteristics, and structure—soil coupling effects. It explores the application effectiveness of anti—
seepage and frost-resistant technologies through practical engineering cases, providing theoretical
and practical references for the design optimization and operation and maintenance management of
canal projects in permafrost regions.
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