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Abstract: A novel geosynthetic double-encapsulated annulus stone column technique 

is proposed in this study to overcome limitations associated with the conventional 

stone columns. The key limitations of conventional stone columns include limited 

lateral load-bearing capacity and potential issues related to aggregate dispersion in 

soft soils. The geosynthetic double-encapsulated annulus stone columns are consistent 

with conventional stone columns besides being confined in and around the 

surrounding soil. The performance of geosynthetic double-encapsulated stone 

columns is primarily dependent upon their outer-to-inner diameter ratio. For this 

reason, comprehensive three-dimensional numerical studies were carried out to 

evaluate the optimum outer-to-inner diameter ratio of the annulus stone column. The 

results suggest that the ultimate load-carrying capacity of an annulus stone column 

increased proportionally with an increasing ratio of outer to inner diameter until an 

optimum value. In addition, the double encapsulation of the annulus stone column 

provided additional confinement leading to qualitative improvement in the shear 

stiffness of the stone column and a reduction in lateral bulging. However, the load-

carrying capacity substantially reduced with a further increase in the outer-to-inner 

diameter ratio of the annulus stone column beyond the critical value. A simple 

analytical model extending the theory of thin cylinders is also introduced to estimate 

the accumulated stresses and strains in the geosynthetic encasement. The proposed 

model operates within a simplified framework of elastic solutions that facilitates the 

practicing engineers to design and optimize geosynthetic encasements for enhanced 

structural performance. 
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