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Change in Bearing Capacity of Driven Pile in Fine
Soils

M. Hosseini; A. Fakher

ABSTRACT

This Paper aims at the behavior of the driven piles in soft to moderately stiff clay. Driving the piles in
such soils cause the surrounding layers to be disturbed and consequently the pore pressure to be
increased. As a result, immediately after driving the effective stress and shear strength of the surrounding
soil decreases. Then pore pressure dissipates and results in the consolidation of the soil and increase in the
effective stress and shear strength parameters. Such an event also happens in thixotropic clays, which
causes the bearing capacity of the driven piles in soft clay to increase with time.
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In this research, the equation for consolidation of the soil adjacent to a driven pile is presented. Using
several assumptions for the primary distribution of excessive pore pressure, the equation of consolidation
is solved by finite difference method. Then the change of excessive pore pressure of the surrounding soil
is evaluated. Using several empirical relationships between the degree of consolidation and the bearing
capacity of the driven pile, the variations of the pile bearing capacity due to soil consolidation is
computed. Subsequently, a formula is suggested which can be used to estimate the variations of the pile
bearing capacity without solving the consolidation equation. Such a formula takes the effect of thixotropy
into consideration to predict the pile bearing capacity. Comparison of the result of the suggested formula
and field measurement of bearing capacity with time shows a good agreement. Consequently the results
of this study can be used to calculate variations of pile bearing capacity with time. In addition, the
findings of the presented relationship can be employed to estimate the appropriate time to perform pile
load testing and also interpretation of a test performed at a certain time.
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Pile, Soft Clay, Excess Pore Pressure, Consolidation, Thixotropy, Bearing Capacity.
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