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Abstract: The model tests on hydraulic-dredged slurry with initial moisture content wgy of 200%~2000% in Tianjin Binhai

District after sedimentation of 100 days are performed to investigate the self-weight sedimentation and consolidation

characteristics. The relevant indices for the hydraulic fill are suggested so as to provide reliable theoretical support for dredger

filling projects at the design and construction stages. The results show that the settling of the hydraulic-dredged slurry in Tianjin

includes two types, deposition settling and consolidation settling, respectively. The former undergoes flocculation, hindering

settling and consolidation. The critical moisture content w," is 400%, and there is a linear relationship between w," and the

liquid limit. When wo==wj", the consolidation settling occurs, and the settlement can be calculated by using the one-dimensional

consolidation theory. When wg>w,", the deposition settling occurs, and the settlement can be calculated by using the

sedimentation rule. The void ratio of soil formation e," is 10.92. The time of sedimentation stability can be calculated using

T.=159(wo, w,)L. The void ratio of sedimentation stability can be calculated by the piecewise formulae e,=0.08+5.4 e,=13.65

and e.=0.4+1.03 ey<13.65 . The flocculation yield stress P is 0.3 kPa and the boundary void ratio e is 6.4. The self-weight

sedimentation and consolidation is the process that the flocculation yield stress and the effective stress influence each other, so

that different settlement characteristics are aroused. The micro-structure of dredged mud in parallel direction to sedimentation is

flocculation structure, and that in vertical direction to sedimentation is a stacked one.
Key words: hydraulic-dredged  slurry;  self-weight

sedimentation and consolidation; void ratio; moisture
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1

Table 1 Physical and chemical average indexes of hydraulic-dredged slurry

Wi% Ge W% wpl% Io APH O mgt % 1%

(CEC)/(meq-(100 g)™)

412.0 2.73 60.6 314 29.2 0.60 8.5 125 2.03 2.401

13.2

2
Table 2 Results of quantitative analysis of material phase (total soil)

(*0)

16.2 4.3 12.4 1.9 1.0 20.3 10.2 22

7.5

Eam

e - I
Bew bz}
@ (e) (€3]

(g

2
Fig. 2 Sketch of test equipments and experimental process
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Fig. 3 Settling curves for hydraulic-dredged slurry
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3
Table 3 Change of relevant parameters for hydraulic-dredged

slurry in settling

eoleL

Wo/% €0 S/mm er
200 5.46 3.30 12.12 3.34
250 6.83 414 14.69 3.61
300 8.19 4.96 15.61 4.10
400 10.92 6.61 17.05 4.96
500 13.65 8.27 17.53 5.99
600 16.38 9.93 18.51 6.68
700 19.11 11.58 19.49 7.19
800 21.84 13.24 20.74 7.35
1000 29.30 16.54 22.19 7.91
1500 40.95 24.82 25.10 8.06
2000 54.60 33.09 26.62 8.09
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Fig. 4 Process of self-weight sedimentation and consolidation
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5
Fig. 5 Photos of hydraulic-dredged slurry in settling stage
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Fig. 6 Effects of initial water content of hydraulic-dredged slurry

on flocculation time and settling rate
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