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Abstract

To address the engineering problems of rapid strength degradation and cracking instability of cement
soil subgrades and foundations in seasonal frozen regions under freeze-thaw cycles, this study used
glass fiber as the reinforcing material with contents of 0%o and 4%o to prepare glass fiber rein-
forced cement soil (GC), and conducted unconfined compressive strength tests under freeze-thaw
cycles. Taking the number of freeze-thaw cycles as the control variable (0, 1, 3, 5, and 7 times), the
influence law of freeze-thaw action on the compressive strength of cement soil was analyzed. The
results show that when the curing age is 7 days, the unconfined compressive strength of cement
soil decreases with the increase of freeze-thaw cycles, while the reduction rate of unconfined com-
pressive strength of cement soil with glass fiber is smaller, indicating that the addition of glass fiber
can improve the freeze-thaw resistance of cement soil. After freeze-thaw cycles, the peak strain of
the samples decreases by 5%~24% compared with the unfrozen-thawed samples, indicating that
freeze-thaw cycles hinder the hydration reaction and weaken the deformation resistance of the
material. This study can provide theoretical reference for the design and application of anti-
freezing measures in cement soil foundation and subgrade reinforcement projects in seasonal fro-
zen regions.
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Table 1. Physical property indicators of soil samples
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Table 2. Basic physical and mechanical indicators of cement
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Table 3. Parameters of glass fiber materials
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Figure 1. Sample preparation process
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Figure 2. Stress strain curves of GCO specimens with different freeze-
thaw cycles at 7 d curing age
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Figure 3. Stress strain curves of GC4 specimens with different freeze-
thaw cycles at 7 d curing age
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Figure 4. Typical failure modes of GC specimens with different
glass fiber contents
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Table 4. Peak unconfined compressive strength of GC specimens after freeze-thaw cycles
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Figure 5. Relationship between different freeze-thaw cycles and
unconfined compressive strength of GC samples
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