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Experimental study and discrete element simulation on interface friction of
geo-encased stone columns
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Efficiency of the Ministry of Education, Hunan University, Changsha 410082, China; 3. National Center for International Research
Collaboration in Building Safety and Environment, Hunan University, Changsha 410082, China)

Abstract: The friction characteristics of the column-soil interface is important to the load transfer mechanism of geo-encased
stone columns. In this study, model tests are conducted using a large direct shear device to investigate the effects of the normal
stress, water content of soft soil, relative density of stone materials and geosynthetic on the characteristics of the column-soil
interface. On this basis, the discrete element method is adopted to study the influences of geosynthetic application, aperture
ratio of geosynthetic and geosynthetic stiffness. The results indicate the interfacial shear strength increases with the increase of
the normal stress, relative density of stone materials, aperture ratio of geosynthetic and geosynthetic siffness, and deceases with
the increase of the water content in soft soil. The interfacial friction coefficient decreases with the increase of the normal stress
and water content in soft soil, and increases with the increase of the relative density of stone materials and the aperture ratio of
geosynthetics. The influences of geosynthetic stiffness are insignificant to the interfacial friction angle.
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Fig. 1 Geo-encased stone column in engineering practice
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Fig. 2 Materials used in tests
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Table 1 Physical properties of soft soil
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Table 2 Physical and mechanical properties of stone particles
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Table 3 Mechanical properties of geogrids
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Fig. 3 Grain-size distrbution curve of stone particles
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Fig. 4 Arrangement of sample in the shear test
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Fig. 5 Relationship between interfacial shear strength and normal

stress under different water contents of soil
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Table 5 Shear strength properties of column-soil interface under

different water contents of soil
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Fig. 6 Relationship between interfacial shear strength and normal

stress under different relative compactnesses of stone
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Fig. 7 Relationship between interfacial shear strength and normal

stress with or without geogrids
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Fig. 8 Relationship between interfacial friction coefficient and

normal stress under different water contents of soil
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normal stress under different stone relative compactnesses
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Table 6 Micromechanical properties of crushed stone
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Table 7 Micromechanical properties of soft soil
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Fig. 16 Comparison between numerical and experimental results
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Fig. 17 Relationship between interfacial cohesion and relative
compactness of stone
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Fig. 19 Influences of aperture ratio of geosynthetics on interfacial
cohesion and friction angle
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