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PART | .PROBLEM OF ELECTRO-OSMDSIS IN
SOIL MECHANICS

1. tAEPREBEABEESRE®
ABOUT THE PROBLEM OF ELECTRO-OSMOSIS IN
SOIL MECHANICS
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ABSTRACT

This report is treated in a comprehensive form.

A brief historical review of the developments of the theory of electro-osmosis and of its
applications in the field of soil engineering is given in the first section.

The basic concepts of the electric double layer and electrokinetic phenomenon in satu-

rated soils and the interrelations between the physico-chemical and chemical aspects of the

O  AIUFET T Ao ZAMERLL 1955 FRALBIREITRE 199~258 7. B TRERK, RENTEHLP
KRE, ERLLEEHS.
YEE A AMB R T 1951 4, 1952 4F 7 3 B A5 B T4 B 52 5% 18 £ % {3 35 3C Pore Wate Pressures in Saturated
Soil during Flectro-osmosis, 1952 £ 55 E. Vey & 5 Stress in a Saturated Soil Mass during Flectro-osmosis. 85 #% F Proceed-
ings of the Third Intemational Conference on Soil Mechanics and Foundation Engineering, Vol. 1, 76 ~ 79, Switzerland.
1953,
1955 FEFFORMLBATE “HEREELFEARKS LOWE N2 ENER" #©3 (% Kb ER S5
1057 FRIFL G =%Y), HREAKFBHESRMEL AL 1955 MR RRMET RN, LN "L AH¥d
ML A ST



electric double layer around the soil particles and the physical and mechanical properties of
the fine grained soils are introduced in the second section.

The mechanical aspects of electro-osmosis in the saturated soil mass are desecribed ana-
Iytically in the third section. In this section the interdependence of hydraulic seepage flow
and electro-osmotic flow s emphasized and equations of combined electro-osmotic and
hydraulic seepage flow are set up. The equations show not only that the velocities of flow of
pore water are affected by the electro-osmotic action but also that the pore water pressures
are affected. By taking an inside view of the forces acting upon the soil particles and pore
water under the actions of both the hydraulic and electric potentials it is also proved that at
steady flow conditions there could exist no so called “electro-osmotic seepage pressures” as a
counterpart of the well defined “hydraulic seepage pressures” which push the soil particles in
the direction of negative hydraulic gradient. However, at the very beginning of switching on
the external electric field the soil particles would be felt a momentary push toward the anode
due to the unbalanced electric forces acting upon the soil particles while the ele ctro-osmotic
flow has not been fully developed. '

The complex features of the physico-chemical and chemical reactions created in the soil
by the action of direct electric current in accompanying with the electrokinetic phenomenon
are described in the fourth section, where works of V. S. Sharov, K. P. Shukla, S.
Murayama, T. Mise, B. F. Relitov and A. V. Novikov are reviewed.

In the fifth section the effects of the action of direct electric current upon the funda-
mental mechanical properties of soils are discussed in details.

Finally, in the sixth section, the practical values of electric treatment in soil engi-

neering are estimated and the topics for further research are proposed.
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