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Abstract

As an important form widely used in deep foundation structures, the bearing performance of pile foundations shows significant
differences under different geological conditions, especially the variation of lateral friction resistance is the most sensitive. This
paper systematically discusses the lateral frictional resistance endured by pile foundations in different geological layers, analyzes
its formation mechanism, influencing factors, and manifestation characteristics in typical strata, with a focus on the differences in
frictional resistance among clay layers, sand layers, and pebble layers. Through on-site static load tests, in-situ tests and numerical
simulations, etc., the variation laws and control factors of pile side resistance under different stratum conditions were compared and
analyzed, and targeted parameter selection and construction optimization suggestions were proposed. The research results can provide
theoretical support and technical basis for the design of pile foundations under complex geological conditions, enhancing the safety
and economy of the project.
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