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Transparent model tests on displacement field measurement of soft
ground reinforcement by electro-osmotic chemical method

KONG Gang-qiang, LIU Da-peng, FU Jun-yi, ZHOU Yang, WEN Lei
(Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China)

Abstract: Chemical electro-osmosis is one of new technologies to increase the electro-osmotic efficiency and enhance the
reinforcing effects by adding chemical solution through the electrode. Based on one new transparent clay material and PIV
technology, model tests on the soft ground reinforcement by chemical electro-osmosis method are carried out. The internal
displacement field and drainage are measured, and the reinforcement effects influenced by voltage gradient, electro-osmotic
duration, chemical solution concentration, and other factors are discussed and analyzed. Under this model test condition, the
results show that the current peak value increases by about 35%, and the drainage rate increases by about 30% under every 0.2

V/em increase of the voltage gradient. The addition of chemical reagent can reduce the effective resistance by 40%. Every 0.5

mol/L increase in the concentration of the reagent, the average increase in the peak rate of the drainage rate is 25%.
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Fig. 1 Layout and dimensions of model tests
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Table 1 Model test conditions

or) s PR B BOR B (mol - L) VR

N /(V:em')  CaCl, NaSi0; &
A1—A2 10.2/13.6/17.0 0.6/0.8/1.0 — — —
B1—B2 13.6 0.8 — — —
C1—C3 13.6 0.8 0.5/1.0/1.5  —  PHI%
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Fig. 2 Comparison curves on drainage rate versus time for both

transparent clay and natural clay
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Fig. 3 Curves of influence under different voltage gradients
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Fig. 4 Energy consumption coefficients with time under different

voltage gradients
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Fig. 5 Curves of energy consumption versus electro-osmotic time
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Fig. 6 Curves of drainage rate versus reagent concentrations
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