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Abstract

In the present study, 2-D consolidation theory of the dredged clay by means of the horizontal
drain method is proposed. The horizontal drain method to install the drains such as plastic drain
board within the dredged clay is a soil improvement method to accelerate the consolidation by
expelling pore water in the vertical direction along the horizontal drains. Based on the finite strain
consolidation theory by Gibson et al, the partial differential equation of 2-D consolidation due to
the horizontal drain is derived. The consolidation due to the horizontal drain can be illustrated
from combined self-weight consolidation effect and consolidation effect by horizontal drains. For
the prediction of consolidation settlement and degree of consolidation numerical analysis is
suggested on the basis of Dufort-Frankel finite differential algorithm.

Also, the analytical procedures proposed in this study are verified by the model tests, and the
predictions of the consolidation settlement and degree of consolidation are compared with the
results obtained from the tests for the dredged clay gathering at Siwha site in Ansan, Korea. For
the predictions, the relationship void ratio vs effective stress and the relationship permeability vs
void ratio of the dredged clay are obtained from the oedometer tests. Additionally, the parametric
study for consolidation settlement by variations of design parameters related with horizontal drain
method is carried out. Based on the results of the parametric study, design .charts for the

preliminary design are also proposed.
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