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Experimental study on the treatment of muddy soil using flocculation combined
with electro-osmosis method
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ZHU Huai-tai"* 2, XU Shuo-chang!
Abstract: In order to solve the problems of low drainage efficiency and uneven consolidation effect of muddy soil during traditional

electro-osmotic drainage process, a new idea of using anionic polyacrylamide (APAM) combined with electro-osmosis method to
treat muddy soil was developed from the perspective of changing the water holding characteristics of soft clay particles. The
self-made one-dimensional electro-osmotic consolidation test device was used to explore the mechanism of flocculation-

were achieved.

electroosmosis method and the influence of different mixing ratios of flocculant on the reinforcement effect. The results show that
average energy consumption coefficient of electro-osmotic method. Meanwhile, the “adsorption bridging” effect of the

APAM reduces the thickness of the bound water film on surface on soft clay particles as compared with the traditional electroosmosis

method, significantly improves the early electroosmotic drainage rate and cumulative drainage of muddy soil, thus lowering the

macromolecule long chain of flocculant enhances the cohesive force and flocculation deposition effect of soil particles, which
effectively alleviated the cathode clogging caused by the migration and agglomeration of fine clay particles. The shear strength of

muddy soil was increased greatly after treatment, and its uniformity was also significantly improved. When the mixing ratio of the

flocculant APAM was 0.30%, the highest efficiency of electro-osmotic drainage and the optimal consolidation effect of muddy soil
Keywords: muddy soil; flocculation; electro-osmosis method; mixing ratio; consolidation effect
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Table 1 Basic physical parameters of soil sample

w Wp wr Cy k
G e Ir
/% /% /% /kPa  /(cm *s")

3025 271 1.68 2056 39.84 19.28 ~0 1.63x107°

e wARBREKE: GoOATRAMXT L e AFLEE: we AR we
N Lo AEVERREG CONPUBIHEE: k BB R



2510 3 e IREF: 20— FIBVEE G VA BRI E T LB AT 72 2863

100 BE R85 F S S U SN B R, FR RS
S ool 100 mmx100 mmx5 mm, H o IR BRI 54T FLid
ha Wi R R IE L TAT IR Ik kiR k.
@ 60
_H
N 40
jSal
i?e‘
w20 F
T
= 0 , , -

10° 102 10! 10° 107!
AR /um

B1 tFRES

Fig.1 Grain-size distribution of soil sample
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Fig.2 Anionic polyacrylamide (APAM)
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Fig.3 Schematic diagram of flocculation effect
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electro-osmosis consolidation (unit: mm)
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Fig.9 Distribution of moisture content of soil sample after electro-osmosis treatment
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