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Analytical Solution for Radial Consolidation of
Sand Drains Foundation Based on Non-Darcy
Seepage
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Abstract; Sand drains foundation consolidation theory is
modified based on the non-Darcy seepage model taking the
initial hydraulic gradient into comideration. The control
equations are derived and then explicit solutions are obtained.
The consolidation behavior of sand drains foundation with a
consideration of initial hydraulic gradient is researched. The
results show that because of the existence of initial hydraulic
gradient, the consolidation degree of stress finally reaches a
value less than 100%, and the final degree of consolidation
decreases with the increase of initial hydraulic gradient.
Meanwhile, the initial pore water pressure also influences the
consolidation characters, higher initial pore water pressure
lead to faster dissipating of pore water pressure and
consequently higher degree of consolidation. However, the
sensitivity of consolidation degree with initial pore water
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pressure will reduce as the initial pore water pressure
increases to a certain value.
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Fig.1 Schematic diagram for consolidation computation

of sand drains foundation
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Fig.2 The non-Darcy seepage model with a

consideration of initial hydraulic gradient
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Fig.3 Influence of initial hydraulic gradient on
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