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Abstract

To address cracking and subsidence issues caused by thermal expansion and contraction in railway embankments with expansive
soil in Nanyang, this study focused on the K25+000-K45+000 section of the railway. Through integrated methods combining
laboratory tests, field monitoring, and engineering practice, we systematically investigated the thermal expansion characteristics and
key influencing factors of expansive soil, established a prediction model for thermal deformation, and proposed targeted mitigation
measures. The results indicate that the expansive soil in Nanyang has a clay content of 34%-46% and a plasticity index of 29-36,
classified as moderately to strongly expansive soil. The thermal deformation exhibits significant periodicity and lag characteristics,
with moisture content variation being the dominant influencing factor (correlation coefficient 0.87). Based on orthogonal experiments,
the optimal improvement scheme was determined as “5% quicklime + 3% cement + 20% fly ash”. After improvement, the free
expansion rate of the expansive soil decreased by 62%, and the shrinkage rate reduced by 58%. The application of the “improvement
+ isolation + drainage + slope protection” composite mitigation technology controlled the cumulative thermal deformation of the
subgrade within 10mm over 12 months, with a 90% reduction in disease occurrence rate. These findings provide technical support for
railway subgrade engineering in Nanyang and similar expansive soil regions.
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