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Abstract:

efficiency of electroosmotic

In order to improve the energy utilization
drainage in over-wet
subgrade, electroosmotic drainage laboratory tests with
different loading methods and potential gradients were
carried out, and the evolution characteristics of energy
consumption coefficient and instantaneous energy
consumption coefficient with time and water content were
analyzed. Finally, a stepwise loading method with low
energy consumption was proposed. The results show that
the energy consumption coefficient initially declines and
subsequently increases in electroosmotic drainage tests.

The negative correlation between the loading potential

gradient with the lowest instantaneous energy
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consumption coefficient and the average moisture content
can be expressed by power function. The low energy
consumption stepwise loading mode based on the power
function can save 54% energy compared with the stable

1

voltage loading at 1.2 V-cm ' and 23% energy compared

with the traditional stepwise loading.

Key words: subgrade engineering; electroosmotic
drainage; energy consumption; potential; stepwise
loading
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Tab.1 Basic parameters of soil samples
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Fig.1 Indoor electroosmotic drainage test setup
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Fig.2 Physical drawings of electrodes
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Tab.2 Indoor electroosmotic test scheme
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Fig.3 Variation of average water content with time
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Fig.4 Variation of electroosmotic energy consumption

with time

| o BN, 0.4~1.2 Voem™!
6501 o-FATEANEE, 0.4 V-cm™!
. 600 —o—Fa)JEm%L,0.8 V.em™!
Ty550F % s FEME, 1.2 Vem™
< 500p 3
2 450}
T
ﬁ 400}
¥ 350}
= 300}
250}
200
0

60 120 180 240 300 360
FfE] /b
E5 EBiSaEREMERENTW
Fig.5 Variation of electroosmotic energy consumption
coefficient with time
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Fig.6 Variation of electroosmotic energy consumption

coefficient with average water content
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Fig.11 Variation of average drainage rate with time
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consumption coefficient with time
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