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Influences of length and strength of geosynthetics on bearing capacity of
composite foundation with stone columns
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Abstract: The performance of geosynthetic-encased stone columns in composite foundation is investigated through the finite
element numerical simulation that is verified by the published experimental results from model tests, and then the effects of
length of geosynthetics on the failure modes and the ultimate bearing capacities of single column and group columns are
analyzed. The research results show when the stiffness of the geosynthetics is low, the length of the geosynthetics will not affect
the shear failure modes, and the improvement of the ultimate bearing capacity is limited. With the increase of the stiffness of
the geosynthetics, the shear failure of the stone column occurs in the area below the geosynthetics-encased body, and the
ultimate bearing capacity of the foundation increases linearly with the increase of the length of the geosynthetics to the deeper
soil layer. The effects of the length of the geosynthetics on the failure modes of stone column at different positions of composite
foundation with pile groups are different. Compared with the side columns, the center columns have shear failure at the deeper
position of the stone body, and the geosynthetics needs to reach a deeper length to exert the restraint effects.
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Fig. 1 Cross section of numerical model for single column
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Fig. 2 Numerical model for column groups
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Fig. 3 Comparison between numerical and test values
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Fig. 4 Influences of length of geosynthetics on bearing capacity
under different strength of geosynthetics and foundation widths
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Fig. 6 Influences on ultimate bearing capacity of composite

foundation with stone columns under single reinforcement
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