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Foundations of embankments using encased stone columns
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4 CONCLUSIONS

The main features of a closed-form solution, recently developed
by the authors (Castro and Sagaseta 2011), to study soft soil
improvement, both reduction of settlement and consolidation
time, by means of encased stone columns are presented. The
analytical solution pretends to be a simple and useful tool for
design. Therefore, only a unit cell, i.e. an end-bearing column
and its surrounding soil, is modelled in axial symmetry under a
rigid and constant load.

Parametric studies of the settlement reduction and stress
concentration show the efficiency of encasing the columns,
which is mainly ruled by the encasement stiffness compared to
that of the soil. Therefore, encasing stone columns is
recommended in very soft soils and the encasement should be
stiff enough. Besides, the settlement reduction decreases with
the applied load. Column encasement is equally useful for
common area replacement ratios but columns of smaller
diameters are better confined.

The results of the closed-form solution agree well with
numerical analyses. The only assumption of the solution that
has a slightly noticeable effect in the results is neglecting the
elastic strains in the column during its plastic deformation.
Therefore, including those elastic strains is an improvement of
the presented solution under development.

Finally, a preliminary analysis of the encasement length
shows that is more efficient to encase the columns in the upper
part, as expected, but there is not a critical length of the
encasement that should specifically be used.
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