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Experimental study on engineering properties of steel slag-metakaolin
modified expansive soil subjected to wetting-drying cycles
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Abstract ; Steel slag-metakaolin modified expansive soil is taken as the research object, and the influ-
ence of wetting-drying cycles on the engineering properties of modified soil is analyzed through a series
of indoor experiments. The results indicate that under wetting-drying cycles, the strength of the mod-
ified soil is significantly higher than that of the original soil, with lower compression coefficients and
expansion indexes. Within the first five wetting-drying cycles, the strength of the modified soil de-
creases and the compression coefficient increases slowly. As the number of wetting-drying cycles con-
tinues to increase, the strength of the modified soil decreases significantly, and the rate of increase in
compression coefficient accelerates. However, the strength of the modified soil still meets the require-
ments for the construction of secondary highway subgrades. After 11 wetting-drying cycles, the influ-
ence of wetting-drying cycles on the engineering properties of the modified soil weakens. Microscopic
experiments demonstrate that the steel slag-metakaolin modifier can generate hydration products with-

in the expansive soil; after undergoing wetting-drying cycles, the structure of hydration products is
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damaged, leading to a decrease in interparticle bonding strength, an increase in macropores, and ex-

pansion of microcracks within the soil body, which are important factors contributing to the deteriora-

tion of the engineering properties of the modified soil.

Key words: expansive soil; steel slag-metakaolin; wetting-drying cycles; engineering properties; mi-

croscopic deterioration mechanism
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