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Abstract

As a novel green curing material, expansive geopolymer demonstrates outstanding mechanical properties and environmental
friendliness in foundation reinforcement. Through the synergistic effects of chemical expansion and structural densification, it
effectively improves the bearing capacity and settlement deformation characteristics of weak foundations. This paper systematically
analyzes the reinforcement and settlement control mechanisms of expansive geopolymer from three aspects: expansion reaction
mechanism, microstructural evolution, and macroscopic deformation control. Based on laboratory tests, numerical simulations,
and field measurements, the study explores the influence of material expansion rate, dosage, and grouting pressure on foundation
deformation, revealing the coupling relationship between chemical expansion and stress redistribution. The research indicates that
within an appropriate expansion rate range, expansive geopolymer can achieve active prestress compensation and pore closure in
foundations, effectively reducing the risk of uneven settlement. This provides theoretical and engineering references for foundation
repair and stability control under complex geological conditions.
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