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Numerical study on seismic response of geosynthetic encased

stone column in soft clay foundation
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(School of Civil Engineering, Wuhan University, Wuhan 430072, P. R. China)

Abstract: Geosynthetic can be used as an encasement for conventional stone column, forming geosynthetic encased
stone column (GESC). This method can reduce the lateral displacements of stone column and improve the bearing
capacity in soft clay through the radial restraint of geosynthetic encasement. This paper presents a numerical study
to investigate the dynamic response of GESC in soft clay foundation. Both the stone column and the soft clay were
characterized using nonlinear elasto-plastic models that consider the hysteretic behavior. Geosynthetic encasement
was characterized using linearly elastic geogrid elements. The 3D dynamic numerical model was validated using
shaking table test results published. A parametric study was conducted to investigate the influences of geosynthetic

encasement stiffness, soft clay shear modulus, and embankment loading on the dynamic response of GESC in soft
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clay foundation. The results show that with the increase of geosynthetic encasement stiffness and soft soil shear

modulus, the decrease of embankment load, the settlement of stone column and the strains of geosynthetic

encasement and soils could be significantly reduced. Geosynthetic encasement could effectively improve the seismic

performance of stone column in soft clay foundation.

Keywords: geosynthetics; stone column; geosynthetic encased stone column; seismic response; soft clay

foundation
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Table 1 Shaking table test program
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Table 2 Model parameters for granular soils
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Fig. 1 Comparison of experimental and simulated

settlement results
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Fig.3 Acceleration time history of earthquake motion
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Table 5 Model parameters for soft clay
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Table 6 Values for parametric analysis
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tensile strains
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Fig. 6 Effect of geosynthetic encasement stiffness on soil

shear stress-strain response
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