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Electrical Properties of Consolidation of Soft Soil by
Vacuum Preloading Combined with Electrokinetics

QIN Jiaqi, LI Hongyi, YE Lisheng, LOU Yunlei, ZHANG Bilong, ZHANG Chengbo
(School of Earth Science and Geological Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Electrokinetics in combination with vacuum preloading has obtained good effect on consolida-
tion of soft soil. Experimental studies on changes in electrical properties are conductive to optimize pa-
rameters and evaluate the effects of consolidation. Three control experiments are conducted to compare
the effectiveness of vacuum preloading combined electro-osmotic strengthening and vacuum preloading
combined electrokinetics strengthening, as well as investigating the effect of CaCl, injection at different
time on experimental effects. The experimental results demonstrate that CaCl, injection can increase the
current in soil, improve soil conductivity, lower the resistance between electrodes and interface, improve
the drainage rate and decrease energy consumption, thereby improving the consolidation effectiveness.
The injection way plays a significant role on experimental effect. Appropriately adding a single injection
dose can accelerate drainage and choosing the appropriate time period and injection method can effective-
ly control energy consumption and increase efficiency.
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Table 1  Parameters of soft soil sample in tests
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B % 55.2 39.5 43.13 0.098 11

+RESE/ (kg -m ™) 1840 1670 1740 0.031 11
T/ (kg - m ™) 1320 1080 1180 0.06 11

W 52,2 347 42.8 0.0114 11
IR 35.4 22,1 27.3 0.135 11
W/ (g-em™) 2.7 2,66 2.68 0.004 11
Ajgﬁlé&im 18 10 14 0.007 11
5y 55 i/ kPa
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Fig. 1 Diagram of the experimental device
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Fig. 2 Current value changes of vacuum preloading

combined with electro-osmosis (60 h)
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Fig. 3 Current value changes of vacuum preloading

combined with electrokinetics (60 h)
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Fig. 4 Current value changes of vacuum preloading

combined with electrokinetics (120 h)
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