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Sand Compaction Pile Improved Ground
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Synopsis

The sand compaction pile (SCP) method has been used in many construction sites to improve
soft clay layers. SCP is one of the most commonly used methods due to its cost advantage for
improvement performance. However, there is a need to further narrow down the improved area
because of economic constraints and construction restrictions. The T-shaped and floating-type
SCP improvement methods, where sand piles penctrate partially into clay ground, are used.
However, low stability and large degrees of ground deformation can occur in the T-shaped or
floating-type improved ground. As there have been few studies on these types of improved ground,
the effects of improvement depth on stability are not yet clear. In this study, T-shaped and
floating-type SCP improved ground was subjected to a variety of model tests and numerical
analyses modeling breakwaters in oder to investigate the failure mechanism and bearing capacity.

The results of centrifuge model tests showed that wedge shaped rigid-soil was formed under
the loading plate by vertical loading. The rigid-soil was supported from beneath and laterally in
the improved area. This bearing mechanism indicates that the bearing capacity of T-shaped or
floating-type SCP improved ground does not decrease when the resistance beneath and lateral to
the improved area is ensured. Circular slip analyses tended to overestimate the bearing capacity of
SCP improved ground if the actual shear strength of the model was used for the analyses. However,
circular slip analyses using the shear strength presented in the current design method could
estimate reasonable bearing capacity. FEM analyses could simulate the properties of bearing
capacity observed in the model ground tested. The results of FEM analyses clearly showed in
passive soil areas that sand piles bent outward and clay layers between piles had simple shear.
This failure mechanism of T-shaped and floating-type SCP improved ground was found to be

related to the bearing capacity.

Key Words: T-shaped SCP improvement, floating-type SCP improvement, bearing capacity,

centrifuge model test, circular slip analysis, FEM analysis
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