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Abstract: Freeze-thaw cycles significantly affects the consolidation effect and the physical and mechan-
ical properties of solidified soil. In order to study impact of freeze-thaw cycles on the strength and mi-
crostructural properties of F1-solidified loess, triaxial unconsolidated-undrained loess tests and elec-
tron microscopy scanning tests were carried out on F1-solidified loess samples with varying FI dosag-
es and freeze-thaw durations. These tests aimed to explore the shear strength parameters and changes
in the microscopic pore structure of F1-solidified loess before and after freeze-thaw cycles. The study

revealed that F1 can significantly improve the water-holding and compaction properties of loess. At
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the optimum dosage of 0.31./m’, the plastic limit and optimum moisture content of F1-solidified loess
are reduced by 2.65% and 7.22% respectively, while the liquid limit and maximum dry density are in-
creased by 7.92% and 9.83% respectively. F1 significantly increases the cohesion and internal friction
angle of loess. At 0 and 15 freeze-thaw cycles, compared with unfrozen thawed loess, the cohesion of
F1-solidified loess with 0.3L/m® content increased by 36.82% and 16.64% respectively, the internal
friction angle increased by 16.92% and 4.63% respectively. compared with the loess, the microporosi-
ty in F1-solidified loess increased by 6.28% and small porosity decreased by 17.84% at 15 freeze-thaw
cycles. Additionally, the pore area ratio and average fractal dimension decreased by 20.4% and 0.67 %
respectively. These changes indicate that the loess forms a more stable laminated stacking structure af-
ter F1 curing, which significantly improves the evolution and development of micro and small pores

under freeze-thaw cycles, increases the compactness, enhances the mechanical properties and shear

strength.

Keywords: freeze-thaw cycle; loess; F1 ionic soil stabilizer; shear strength; microstructure
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Table 1 Basic physical parameters of F1-solidified loess

Fl#h/(Lem ) YRR/ %% IR/ % BV, BIRE KR 0, /% RKRTEE 04/ (grem )
w1t 18.9 26.5 7.6 14.26 1.73
0.2 18.60 27.4 8.8 13.50 1.87
0.3 18.40 28.6 10.2 13.23 1.9
0.5 18.41 28.6 10.2 14.28 1.866
0.7 18.41 28.6 10.2 14.69 1.84
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