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Coupling consolidation theory under combined action of load
and electro-osmosis

LI Ying', GONG Xiao-nan', LU Meng-meng?, GUO Biao"
(1. MOE Key Laboratory of Soft Soil and Geoenvironmental Engineering, Zhejiang University, Hangzhou 310058, China; 2. School

Architecture & Civil Engineering, China University of Mining & Technology, Xuzhou 221008, China)
Abstract: The coupling consolidation equations for axisymmetric model are established on the basis of the equal strain
assumption under the combined action of the load and electro-osmosis. The anadytical solutions for average excess pore
pressure and radia average degree of consolidation are provided. The present theory considers the interaction between water
flows and electrical currents as well as the development of excess pore pressure in the foundation. The method of conversion
from hexagonal array of electrodes to axisymmetric array is aso provided. Finally, the effect of supply voltage and hydraulic
permeability of soil on the dissipation of the excess pore pressure and the radial average degree of consolidation isinvestigated
by use of the method of parametric anaysis. For the combined action of load and el ectro-osmosis, the results show that better
consolidation effect can be gained by higher supply voltage, and that the appropriate ratio of electro-osmosis permeability

coefficient to hydraulic permesability coefficient ranges from 107 to 10°.
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