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Experimental study on dredged slurry improvement by vacuum
preloading combined with intermittent electroosmotic
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Abstract: A large number of dredged slurry are produced in coastal areas. In order to study the treatment
methods of dredged slurry, an indoor model test had been conducted to reinforce dredged slurry in Wenzhou
area by stepped vacuum preloading combined with intermittent electroosmosis. And the time of intermittent

energization and intermittent stepped voltage electroosmosis has been studied. The vacuum pressure,
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electric current, water discharge and surface settlement were monitored during the test. After the test, the
water content of the soil, vane shear strength of soil and the corrosion quality of the electrode were
measured. The test results show that the longer the intermittent energization time, the better the soil

consolidation effect. However, when the intermittent energization time exceeds 24 h, the soil

reinforcement effect begins to weaken; The corrosion quality of electrodes and the average energy
consumption coefficient of intermittent electroosmosis are still positively correlated with the time of
intermittent energization. In addition, the stepped vacuum preloading combined with intermittent stepped
voltage electroosmosis method has a better soil reinforcement effect than the stepped vacuum preloading
combined with intermittent electroosmosis method. And the corrosion quality of electrodes and the average
energy consumption coefficient of intermittent electroosmosis of the stepped vacuum preloading combined
with intermittent stepped voltage electroosmosis method are also significantly reduced.

Keywords : dredged slurry; vacuum preloading; intermittent electro-osmosis; bearing capacity; energy consumption
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Fig. 1 Fine particle migration into filter membrane
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Table 1 Basicphysical properties of dredged slurry
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Fig. 2 Particle-size distribution curve from the soil samples
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Fig. 3 Scanning electron micrograph of the dredged
slurry (magnification 5 000 )
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Fig. 4 Vacuum preloading-electroosmosis system device
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Fig. 6 Evolution of the current with time
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Fig. 9 Distributions of the water content

after soil improvement
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