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A case study on mechanism analysis and treatment measures of subgrade
instability in soft soil area
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Abstract: The instability of soft soil subgrades poses a significant challenge in highway engineering. This study investigated
the cause of a case of subgrade slippage observed in an expressway, based on engineering data. Using the Finite Element
Method (FEM) strength reduction method, the calculation parameters of the subgrade model under complex conditions
were inverted, and the critical slip surface was estimated. Effective control measures were proposed, and the stability of the
subgrade after the treatment of different working conditions was analyzed. The findings underscore the importance of
considering climatic and groundwater influences in soft soil regions, highlighting that areas with heavy rainfall and high
groundwater levels are more susceptible to subgrade instability. Moreover, the topography of ancient river channels and the
characteristics of silted soil significantly impact subgrade stability. The use of anti-slide piles to mitigate lateral soil force
transfer, thus reducing the impact of subgrade on soil and enhancing foundation stability, is emphasized. The study
concludes that combining high pressure jet grouting piles, anti-slide piles, and counterpressure berms offers a viable solution
for soft soil subgrade stabilization, providing a reference for similar future projects.
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FEM strength reduction method
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Distribution of principal stress in the embankment and the soils under different working conditions
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