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Abstract

In order to study the durability properties and microscopic mechanism of cement-based silica
dust foam lightweight soil, cement and silica dust were used as cementitious materials to make
foam lightweight soil, and the wet density (500 kg/m3, 600 kg/m3, 700 kg/m3, 800 kg/m?3), silica
dust content (0%, 7.5%, 12.5%, 17.5%, 22.5%) and the number of freeze-thaw cycles were ana-
lyzed to determine the unconfined compressive strength, apparent morphology, mass loss rate
and pore structure. The results show that with the increase of the number of freeze-thaw cycles,
the unconfined compressive strength shows a fluctuating downward trend. The apparent mor-
phology of specimens with wet density higher than 700 kg/m3 was relatively complete after 30
freeze-thaw times. And the mass loss rate of all specimens is less than 5%; when the dust content
of the quarry is less than 12.5%, it can effectively improve the unconfined compressive strength.
During the same curing age, the design wet density is directly proportional to the compressive
strength. According to the experimental results, a prediction formula for the freeze-thaw cycle
performance of cement-based silica dust foam lightweight soil with different mix ratios was es-
tablished. The microscopic mechanism of freeze-thaw cycle strength was revealed, and the higher
the wet density, the lower the porosity of foamed light soil. The more silica dust is added, the
smaller the average pore size. The research results can provide a basis for the engineering appli-
cation of this material.
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Figure 1. XRD image of silica dust
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Table 2. Main chemical composition of foaming liquid
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Table 3. Mix design table
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Figure 2. Flow chart of specimen preparation
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Figure 3. Relationship between the unconfined compressive strength

of different silica dust content and the number of freeze-thaw cycles
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Figure 4. Untreated specimen surface
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Figure 5. Apparent view of the cutting surface of the freeze-thaw cycle specimen
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Figure 6. Relationship between unconfined compressive strength and freeze-thaw cycles at different
wet densities
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Figure 7. Specimen mass loss after freeze-thaw cycle test
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Figure 8. Relationship between the predicted and actual values of
unconfined compressive strength after freeze-thaw cycle test
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