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 Columnar inclusion is one of the effective and widely used methods for 

improving engineering properties of soft clay ground. This research investigated 

consolidation behavior and pore pressure and stress developments in composite soft 

clay ground using physical model tests under an axial-symmetry condition. The test 

results were compared with finite element simulations. The Plaxis 2D program 

Version 8.2 and 15 node triangular elements were applied for the simulations.     

 This study shows that final settlement of the composite ground increases with 

applied load. At the failure state, the stress and excess pore pressure developed in the 

surrounding clay suddenly increase. The excess pore pressure at the position close to 

the soil-cement column dissipates very fast because the cracks on the column act as 

the drainage path, accelerating the dissipation of the excess pore pressure. Even 

though the strength of soil-cement column increases with cement content, the stiffness 

does not. As such, the input cement only controls the failure load on the composition 

ground, not the resistance to compression. The final settlement, rate of consolidation, 

stress concentration ratio and excess pore pressure are controlled by the ratio of 

diameter of soil-cement column to diameter of composite ground. The dissipation 

behavior of excess pore pressure in the surrounding clay for both single and double 

drainage conditions is similar to the 1-D consolidation behavior of the natural clay 
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(without soil-cement column). The coefficient of consolidation obtained from a 

relationship between settlement and time of the composite ground by the Terzaghi’s 

theory can be used to approximate the rate of consolidation. This approximation is 

close to the finite element simulation.  
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