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Comparative Experiment on Physical and Mechanical Properties of
Muddy Soil before and after Electro-osmosis
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Abstract: In order to study the effect of electro-osmotic drainage on soil properties, electro-osmotic consolidation of the muddy soil in
a river channel in Nanjing was studied in laboratory by using wire electrode in a model. Before and after electro-osmosis, the muddy
soil was analyzed and compared through physical and mechanical properties. The results demonstrated that liquid limit, plastic limit
and the plastic limit index decreased after electro-osmosis. Before and after the electro-osmosis, the soil was used for direct shear test
under the same water content and dry density. It’s found that the cohesion and internal friction angle of the soil reduce under specific
conditions, that is, electro-osmosis leads to strength attenuation. In this paper, the mechanism of soil strength attenuation is explained
based on cation loss in soil during electro-osmosis. In addition, this paper proposed a new electro-osmotic mechanism to explain the
phenomenon of soil cracking in the process of electro-osmosis from the microscopic point of view. The anode had the earliest fracture
due to rapid dehydration, but the extension range of fracture was smaller. The water content of cathode was always higher than that of
the anode and cathode had the slower water loss. So, the cathode had a large range of crack extension. It is worth mentioning that, the

influence of the cation loss on the properties of the soil has not been noticed in the past study.
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Fig. 1 Schematic of testing cell
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Table 1 Physical properties of soil before electro-osmosis
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Fig.2 Test arrangement of electro-osmosis
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Table 2 Analysis results of water quality of the effluent after

electro-osmotic treatment

FLB ) /h AI/x10°  Ca*/x10°  K'/x10°  Na'/x10°

6 0 353 65 225
12 1 145 64 215
24 1 165 278 999
53 5 23 1960 1453
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Fig. 3 Diagram for ion discharge rate
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Fig. 4  Variation of ion concentration with time
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Fig. 5 Relationship between shear stress and vertical pressure

before and after electro-osmosis
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Fig. 7 Diagram of semi-permeable membrane permeability
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Fig. 8 Development of soil surface cracks after electro—osmosis
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