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Effect of Electro-Osmosis Method on Marine Clay with Preloading
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ABSTRACT : The Pre-loading method has been widely used for the soft ground stabilization but long construction times and the
transport of large quantities of fill material are required. To shorten the construction periods, the vertical drain method is generally
applied simultaneously. But the high costs of the fill materials along with environmental damages remain as the main difficulties to
apply this method. Therefore, a complimentary way to reduce both the height of the embankment and the consolidation time is needed.
In this study, the electro-osmosis method, which is able to shorten the consolidation time and minimize the damage of the environment,
was performed with a model test. The results show that as the voltage increases the consolidation settlements, consolidation drainage
and shear strength also increase while the water content decreases.
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Table 1. Parameter of marine clay
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Table 2. Properties of nano coated PBD

Physical properties Quantity
Specific gravity, G, 2.7
Liquid limit, ZZ (%) 55.29
Plasticity index, I (%) 19.22
Initial water content (%) 70
USCS (Unified Soil Classification System) MH

Total transmittance (%) =175

Sheet resistance ((/sq) 80~120
Uniformity (%) =10
Hardness (H) =3
ITO Adhesion 100/100
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Table 3. Consolidation settlement under surcharge with changing

™ voltage
Measuring Consolidation settlement, drainage, water Surch Consolidation settlement (mm)
urcharge
content, shear strength 2 oV 03V 0.9V 1.5V
1 12.9 15.9 22.7 26.0
analysis
2 18.0 20.5 273 30.0
Fig. 7. Flowchart of model test 3 20.2 22.5 29.5 319
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Table 4. Final consolidation drainage with changing voltage

Voltage (V) Final consolidation drainage (mL)
0 505
0.3 700
0.9 1,507
1.5 1,580

Table 5. Finial water content with changing voltage

Voltage (V) | Initial water content (%) | Final water content (%)
0 64
0.3 62
E— 70
0.9 58
1.5 56

Table 6. Finial undrained shear strength with changing voltage

Voltage (V) Finial undrained shear strength (kPa)
0 0.33
0.3 0.50
0.9 0.76
1.5 0.90
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