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Study on the mechanical properties of geopolymer-stabilized soil based on

triaxial tests
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Abstract: To reduce carbon emissions during soil solidification, slag-fly ash-based geopolymer was used to
solidify soil from a specific area in Zhangjiakou. The effects of confining pressure, geopolymer dosage ratio, and
curing age on the mechanical properties of the geopolymer-solidified soil were analyzed through triaxial tests.
Scanning electron microscopy (SEM) was employed to investigate the underlying micro-mechanisms. The results
indicate that: as the curing age increased and the geopolymer dosage ratio rose, the soil's stress-strain curve
transitioned from hardening to softening behavior, with the failure strain stabilizing between 1% and 5%. The
peak strength of the soil increased with higher curing age, confining pressure, and geopolymer dosage ratio. The
failure mode transitioned from bulging failure to brittle failure. The C-S-H, C-(A)-S-H, and C-A-H gels generated
during the slag-fly ash-based geopolymer solidification process can cement soil particles and form a three-
dimensional skeletal structure, thereby enhancing the soil's strength.
Keywords: geopolymer; triaxial test; strength; solidified soil; mechanical properties; microstructure mechanism;
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Fig.3 stress-strain of geopolymer-stabilized soil under different confining pressures
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