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Abstract

Under the background of global warming, extreme precipitation in Northwest China shows a rising
trend, which seriously affects the disintegration resistance of aeolian soil and aggravates the soil
erosion problem. In order to improve the disintegration resistance characteristics of the aeolian
soil, carboxymethyl cellulose (CMC) and bentonite were used to improve the aeolian soil, the corres-
ponding disintegration test of the improved aeolian soil was carried out to study the disintegration
resistance of aeolian soil under different improvement schemes, and the disintegration mechanism
of the improved aeolian soil was analyzed in combination with scanning electron microscope (SEM)
test. The results show that the disintegration damage process of soil samples can be divided into sur-
face water absorption and spalling, saturating and softening, saturated stabilization, and complete
disintegration. Unimproved soil samples have a shorter duration of the absorptive spalling phase
and complete disintegration. With the increase in the proportion of the quality of the soil sample
ameliorant, the absorptive spalling stage of the amended soil samples is prolonged, the disintegration
rate is reduced, the disintegration characteristics of the soil samples are strengthened, and the
composite improvement scheme of CMC and bentonite is the best. In terms of microstructure, CMC
and bentonite mainly enhance the disintegration resistance of soil samples through soil particle ag-
glomeration, intergranular cementation, and pore filling, and CMC and bentonite can promote each
other’s improvement effect, effectively enhancing the disintegration resistance of aeolian soil.
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Figure 1. Overview of soil sampling areas
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Figure 2. Test process and equipment
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Figure 4. Disintegration-time relationship curve
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Figure 5. Disintegration-time relationship curves for soils with different improvement methods (a) CMC, (b) bentonite, and
(c) composite improved aeolian soil samples
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Figure 6. Different improvement methods (a) duration time of water absorption and flaking phase and (b) disintegration rate fitting
results
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