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Abstract

This study investigates a highway landslide section in the Taihang Mountains of Hebei Province. By integrating survey CAD with
geotechnical testing technologies, we developed an integrated analysis system for landslide mechanism identification and anti-slide
pile design optimization. Through high-precision terrain modeling, drilling sampling, and triaxial tests, we revealed the structural
characteristics of the slip zone. Numerical simulations using FLAC3D were conducted to analyze the effects of pile diameter,
spacing, and rock penetration depth on stability. Results demonstrate that the integrated survey CAD technology accurately identifies
the geometry of sliding surfaces. After optimization, the landslide safety factor increased from 1.07 to 1.36, with peak pile bending
moments reduced by 26% and surface deformation decreased by 31%. This system significantly enhances the scientific rigor and
reliability of landslide control design, providing replicable technical approaches and engineering references for geological hazard
prevention in mountainous transportation infrastructure construction in Hebei Province.
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