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Bearing theory and experimental verification of vertical electroosmosis
reinforced pile
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Abstract: In this work, the traditional electroosmotic consolidation theory is applied to the research of the bearing capacity
of vertical electroosmotic reinforced piles. Basing on Esrig’s one-dimensional electroosmotic consolidation theory, the one-
dimensional electroosmotic consolidation theory considering the nonlinear change of effective potential was deduced, and
then combined with the bearing aging theory to derive the bearing theory of vertical electroosmotic reinforced pile.
Meanwhile, the model test of vertical electroosmosis reinforced pile was carried out. Using the control variable method,
the experimental conditions were divided into two directions of electroosmosis from bottom to top and from top to bottom.
Results such as effective potential, enhanced pile bearing capacity and shear strength of soil around the pile were obtained.
The analysis shows that the variation of the effective potential of the two groups of tests basically conforms to the law of
decreasing linearly and then remaining the same. The change of effective potential in the electroosmosis test was applied
to the deduced bearing theory, and the theoretical value of the bearing capacity of vertical electroosmotic reinforced pile
was calculated. Comparing the theoretical results with the experimental results, it is found that the calculation errors of the
bottom-top electroosmosis group and the top-bottom electroosmosis group are 17.47% and 10.0%, respectively.
Considering the influence of gravity effect in vertical electroosmosis, certain calculation errors are reasonable, and also can
verify the accuracy of the bearing theory of vertical electroosmosis reinforced piles.
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Table 1 Basic physical and mechanical parameters of soil
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Fig. 1 Vertical electroosmosis model test device
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Fig.2 Bottom-top electroosmosis group test layout
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Fig.3 Top-bottom electroosmosis group test layout
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Table 2  Friction angle in soil around anode after

electroosmosis
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Fig. 4 Variation of effective potential in vertical

electroosmotic model test
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Fig. 5 Comparison of theoretical values of excess pore water
pressure in top-bottom electroosmosis group
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electroosmotic treatment for 48 hours
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Table 3 Comparison between measured and theoretical values
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