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Consolidation Analysis of Vertical Drain Considering
the Variation of Permeability in Smear Zone
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Abstract

In consolidation theory for prefabricated drain, Hansbo assumes that the ratio of permeabilities of the undisturbed
soil to disturbed soil(kw/ks) is constant within smear zone during the consolidation process. Experimental studies,
however, show that the ratio is variable depending on the distance from the drain and effective stress. In this study, an
empirical formula that can predict the variation of permeability within the smear zone was derived on the basis of the
results of experiment. With this formula, a slight modification was made for Hansbo's theory. In order to compare the
modified theory with Hansbo's original one, consolidation analysis was made with data obtained from in-situ. It was
known that when the coefficient of permeability of soil near the drain becomes small due to soil disturbance and/or

clogging of the filter, consolidation was delayed more than Hansbo's prediction.
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(a) Distribution of pore pressure and inner radial
drain during consolidation
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