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Abstract

The geological conditions along the transmission lines are complex and diverse, covering special geological environments such as
coastal soft soil, mountainous rocks, mined-out areas in mining zones, and erosion areas along the Yangtze River. In these complex
environments, the properties of the foundation soil are highly variable and are easily affected by factors such as fluctuations in
groundwater, erosion by river water, and construction of adjacent projects, further intensifying the complexity of the collaborative
work between the foundation and the ground. For instance, the soil in coastal soft soil areas is characterized by low strength, high
compressibility and strong rheological properties, which can easily lead to excessive settlement of the foundation. Surface deformation
in the goaf of the mining area can cause the foundation to tilt and disrupt the force balance of the tower leg members. Soil extraction
construction near transmission towers may change the stress field of the foundation and induce foundation instability. This paper takes
numerical simulation as the core research method, systematically expounds the key technical points of the collaborative work between
the foundation and the subground of transmission lines, and deeply analyzes the deformation laws, stress distribution characteristics
and collaborative working mechanisms of the foundation and the subground under different working conditions.
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