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Study on the Stress Influence of Miscellaneous Fill Particles Intruding into Soft Soil
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Abstract: To investigate the force patterns governing the compaction of mixed fill particles into soft soil, this study employs a
fluid dynamics — based approach combined with a discrete element testing method. Considering three factors — particle
arrangement, particle size, and boundary effects — laboratory experiments examine the force dynamics during mixed fill particle
compaction into soft soil. Results indicate that when the liquid limit of soft soil ranges from 0. 8 to 1.0, boundary effects and
particle arrangement patterns can be approximated by introducing a linear function A and a coefficient K to account for their
influence on the forces acting on mixed fill particles during penetration. For mixed fill particles with identical porosity, smaller
particle size results in narrower pore channels, leading to greater vertical pressure exerted on the particles. This research
provides a reference for calculating the settlement of mixed fill embedded in soft soil. Furthermore, it quantifies the boundary
effects during particle — matrix interactions, thereby enhancing computational accuracy.
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Fig. 1 Experimental setup diagram
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Table 1 Research plan for the experimental study on the
influence of boundary effects on particle stress
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Fig.2 Arrangement patterns of cement spherical particles
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Table 2  Effect of particle arrangement patterns on
force transmission in granular materials
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Table 3 Test protocol for intrusion of particles with
different diameters into soft soil
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Fig. 3 Graph of vertical pressure variation with depth for
miscellaneous fill particles within different boundary ranges
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Fig. 5 Variation of vertical pressure with depth under
different particle arrangements
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Fig. 6 Developmental relationship curve between particle
vertical pressure ratio and particle number
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