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Abstract

This paper independently analyzes the key influencing factors and their mechanisms on the foundation bearing capacity in
geotechnical engineering based on the particle flow theory. The study categorizes the influencing factors into four dimensions: particle
characteristics, macroscopic geological and environmental conditions, loading conditions, and numerical simulation parameters. By
employing single-factor analysis and multi-factor coupling analysis, the paper clarifies the influence laws and micro-mechanisms of
each factor on the bearing capacity and identifies the dominant factors under different working conditions. The results show that the
particle flow theory can break through the limitations of traditional macroscopic analysis, precisely correlate the micro-behavior of
particles with the macroscopic bearing capacity, and its numerical simulation method provides an efficient tool for complex scenario
analysis. This research provides theoretical support for the optimization of foundation engineering design and stability assessment.
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