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Abstract

Irrigation projects in seasonal permafrost regions are significantly affected by freeze-thaw cycles, presenting unique complexities
in both construction and operation. These projects are vital for ensuring stable agricultural irrigation and promoting sustainable
agricultural development. This paper systematically outlines the key aspects of engineering geological investigation for such irrigation
projects, comprehensively reviews current research on freeze-thaw disaster prevention technologies, and identifies core research areas
including geological feature analysis of permafrost zones, mechanisms of freeze-thaw disasters, key investigation points, and the
establishment of prevention technology systems. The study aims to provide scientific theoretical support and practical guidance for
the safe construction and long-term operation of these irrigation projects, demonstrating significant engineering application value and
practical significance.
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