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Experimental study on the influence of cationic radius on the effect
of reinforcement of soft clay by electro-chemical treatment
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Abstract: In the electro-chemical reinforcement method, the type of injecting solutions has been one of the main
research issues. The injection of chemical solution has a significant impact on the electrokinetic properties of the
soil, and the main influential factors include the types of cation, ion concentration, cation valence, cation

radius, etc. of the injecting solutions. The change of the electrokinetic properties of the soil has a non-negligible

Y 5 H 85 :2022-05-06
EEWHE :HEKAKP# A (52108338.51768025)
EE B A R A4 (1980- ), 55, Rl HHZ , EENF 13 ) =05, E-mail : wujq1980@jxust.edu.cn,
REWMGEEEE), B, E-mail: yuanguohui2016@163.com
Received: 2022-05-06
Foundation items: National Natural Science Foundation of China (Nos.52108338, 51768025)
Author brief: WU Jianqi (1980- ), associate professor, main research interest: soil dynamics, E-mail: wujq1980@jxust.edu.cn.

YUAN Guohui (corresponding author) , E-mail: yuanguohui2016@163.com.



24 T K5 ®E £ FROP E X % 46 %

impact on the electro-osmotic reinforcement effect. In order to study the effect of cation radius in injecting
chemical solutions on the effect of electro-chemical reinforcement of soft soil foundation, taking the divalent
metal ions Ca®' , Mg"', Cu’" with different radii of the same valence as research objects, the changes of
current, drainage volume, electric permeability coefficient during the test and the distribution of water content
and shear strength after test were analyzed, combined with scanning electron microscope(SEM) to explore the
effect of different radii of cations on the electro-chemical reinforcement effect. The results show that increasing
the 1onic radius can significantly improve the current, drainage rate, electric permeability coefficient and shear
strength of the soil after treatment. Among them, the cation radius of Ca”" is the greatest, and the

reinforcement effect of calcium ions is the best. The SEM images also show that soil compactness is higher after

calcium ion treatment.

Keywords: electro-chemical method; ground treatment; soft clay; cationic radius; microstructure
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Table 1 Physical parameters of test soil sample
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Fig.1 Experimental apparatus
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Fig. 2 Schematic of experimental apparatus
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Fig. 3 Curves of current under injection of cations with

different radii
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Fig. 4 Curves of drainage rate under injection of cations

with different radii
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cations with different radii
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Fig. 6 Curves of temperature under injection of

cations with different radii
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Fig.7 Curves of electric permeability coefficient under

injection of cations with different radii
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cations with different radii
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cations with different radii
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