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Abstract

Highway and bridge construction projects often encounter challenges in ground treatment under complex geological conditions,
particularly in soft soil areas where issues such as settlement deformation and insufficient bearing capacity readily arise. The
cement mixing pile technique, by facilitating physicochemical reactions between cement and soil to form composite foundations,
effectively enhances the mechanical properties of the ground. This technology has emerged as a key solution to such problems.
Current engineering practices reveal that inadequate alignment between construction parameters and geological conditions leads to
fluctuations in project quality. Therefore, systematically investigating the applicability boundaries and process optimization pathways
of this technology in highway and bridge engineering has become an urgent necessity. In response to these practical engineering
demands, this paper focuses on exploring theoretical advancements and practical innovations in cement mixing pile construction
techniques.
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