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Research on Chemical Improvement Design of Red Clay Roadbed Based on Total Swelling and

Shrinkage Ratio
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Abstract: Red clay is widely used in civil engineering due to its unique physical and chemical properties, but its obvious expansion
and contraction properties pose a challenge to engineering structures, especially roadbed construction. This study aims to find effective
methods to reduce the expansion and contraction properties of red clay through ash mixing technology, in order to improve its
performance as a roadbed material. Through a series of laboratory tests, this study explores the influence of different ash blending
ratios on the swelling and shrinkage properties of red clay. The results showed that a 6% fly ash ratio was the most effective,
significantly reducing the total expansion and contraction rate of red clay and improving its structural properties. However, this study
also revealed some limitations, particularly regarding the differences between laboratory conditions and on-site applications, as well as
the lack of evaluation of the long-term performance of improved materials. Future research needs to consider these factors more
comprehensively, conduct on-site experiments and long-term performance evaluations, and explore possible other improvement
technologies. The findings of this study are of great significance for understanding the application of ash mixing technology in
improving red clay and guiding related civil engineering projects.
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