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Abstract

Permafrost is widely distributed in China. During the implementation of energy strategies such as “West-to-East Power
Transmission”, a large number of transmission lines need to pass through permafrost areas. The frost heaving, thawing and
temperature sensitivity of permafrost can easily cause foundation tilting and cracking, with faults accounting for more than 35%,
seriously threatening the safety of the power grid. This paper takes the transmission line foundation in permafrost areas as the
research object, analyzes the particularity of the permafrost environment and the deficiencies of the existing design methods, and then
deeply explores the action mechanisms of frost heaving force and thawing force, as well as the coupling force law of frost heaving
force - horizontal wind load - vertical load. It clarifies the influence of internal factors such as permafrost type and material properties,
and external and construction factors on the force of the foundation. Propose solutions from four dimensions: optimization design
principles, basic selection, size structure, and protective measures. The research aims to provide theoretical support for the design of
transmission line foundations in permafrost areas, and enhance the freeze-thaw resistance and long-term stability of the foundations.
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