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Model test and numerical simulation on cumulative settlement
characteristics of slurry-solidified soil subgrade

under cyclic loading
CHEN Feng .YU Feng CHEN Xin .YAO Chuyi
(a. Institute of Foundation and Structure Technologies; b. Zhejiang Key Laboratory of Green. Digital
and Intelligent (GDI) Renovation for Urban Infrastructures, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: To address the settlement control problem of slurry-solidified soil subgrade in the resource
recycling process of waste engineering mud, this study analyzed the deformation response, stress diffusion
law, and evolution law of cumulative plastic settlement of both slurry-solidified soil and silty clay
subgrades under static and traffic cyclic loading, using a combination of model tests and three-dimensional
finite element analysis. The results show that the slurry-solidified soil exhibited higher stiffness and lower

deformation level under both static and dynamic loading. Compared with silty clay, the instantaneous
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settlement of slurry-solidified soil under static loading was reduced by approximately 45%, and the
cumulative plastic settlement under traffic cyclic loading was decreased by approximately 37% to 39%.
The slurry-solidified soil subgrade presented a "surface-concentrated and rapidly attenuated" stress
diffusion law, which could effectively mitigate the stress concentration in deep soil and reduce the risk of
differential settlement. Under cyclic loading, the settlement evolution of the slurry-solidified soil subgrade
showed staged and non-linear characteristics, and the growth rate of cumulative deformation was
consistently lower than that of the silty clay subgrade. The three-dimensional finite element model
validated by the model test could well reproduce the settlement development trend, and could be used for
the extended analysis of subgrade structural parameters and loading parameters. The parameter sensitivity
analysis revealed that the dominant influencing factors for the cumulative plastic settlement of the slurry-
solidified soil subgrade were subgrade height and load amplitude, followed by slope gradient and loading
frequency with weaker influences. The research findings can provide experimental and numerical reference

for the structural design and settlement control of slurry-solidified soil subgrades.

Key words: slurry-solidified soil; subgrade engineering; cyclic traffic loading; model test; numerical
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