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Study on electroosmotic consolidation method of clay

Yuri Sugiyama
Shinya Tachibana

Abstract

The use of electroosmosis in geotechnical and geo-environmental engineering has extensive application
potential, such as soil consolidation and stabilization, strength improvements, soil remediation and as de-watering
of sludge. Clay particles are often negatively charged in water. Therefore, during electroosmosis, the positively
charged pore water near the surface of the soil particles flows towards the cathode side, causing a transient
dehydration of pore water. Despite a few successful examples of applications in the field, the use of electroosmosis
remains scares at the engineering scale. One of the reasons is that it’s difficult to determine the specifications for on-
site application of the electroosmotic consolidation (EOC) method since the electroosmotic effectiveness vary with
clay materials. In this study, EOC tests were conducted to investigate the electroosmotic effects in various types of
natural soft clays. The results of the EOC tests show that when a current is applied to natural soft clay with low
initial resistance, the consolidation time under constant voltage conditions is three times faster than under constant
current conditions.

©2026 Research Center for Urban Safety and Security, Kobe University, All rights reserved,



