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Abstract: The large-strain self-weight consolidation theory is widely used for the design of dredged material disposal sites and
the treatment of hydraulically dredged slurries in the disposal sites. The self-weight consolidation behavior of hydraulically
dredged slurries in settling column experiments, especially nonlinear compressibility relationship and nonlinear permeability
relationship, is still unclear. The self-weight consolidation behavior of hydraulically dredged slurries from Taihu Lake and
Baimahu Lake is studied by using a new sedimentation and consolidation experimental method which consists of a settling
column, a pore pressure measurement apparatus and a multi-layer vacuum extraction sampling apparatus. It can test the
changing rules of the interface height, excess pore pressure, density, effective stress, grain size distribution, compressibility
relationship and permeability relationship in self-weight consolidation. The experimental results show that the compressibility
relationship is nonlinear. Under low effective stresses, the void ratio changes significantly with a small increase in the effective
stress, while under higher values of effective stress, change of void ratio with effective stress is more limited. When values of
effective stress are greater than one value, a unique relationship is visible, and when the stresses are below this value, the data
points cover a triangular shaped area, so the compressibility is large. The permeability relationship is nonlinear. The
compressibility relationship and permeability relationship can be represented by a power function equation.
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Table 1 Physical indexes of dredged slurries

WU wE TR AR Bk g gY AP & HIGE & K% IR

Hh A 1% 1% 1% 1% 1% N(grem )

SR 2.69 61 27 30.9 0.4 366 1.153

K 2.67 56 29 26.9 3.5 333 1.169
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Fig. 1 Curves of grain size distribution of dredged slurries
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Flg 2 Settling column and pore pressure measurement apparatus
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Fig. 3 Multi-layer extraction sampling apparatus
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Fig. 4 Variation of interface height with time
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Fig. 5 Variation of density
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Fig. 7 Variation of effective stress
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Fig. 8 Variation of grain size distribution
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Fig. 9 Variation of compressibility relationship
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Fig. 10 Power function nonlinear compressibility relationship
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Fig. 11 Power function nonlinear permeability relationship
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