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Effect of sand-mud ratio on heterogeneous dredger fill soil and particle
distribution under deposited deadweight

YUE Shao-lin', BAI Wei’, WU Ming-jiang', LIN Rong-bing’>, CHEN Jin', ZHAO Ya-feng'
(1. CCCC Road & Bridge Special Engineering Co., Ltd., Wuhan, Hubei 430071, China; 2. State Key Laboratory of Geomechanics and Geotechnical Engineering,
Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: The basic features of the mud surface settlement and the sedimentation rate under the deadweight in heterogeneous dredger
fill soil with initial varying sand-mud ratio and initial water content are acquired by means of large size settlement column tests, and
the variation of the density profile of the sample is obtained by combining with stratified sampling method. The results show that:
heterogeneous dredger fill soil and particles settlement under deposited deadweight have a closer relationship with the initial moisture
and sand contents; the higher initial water content, the greater the settlement, the faster the settlement rate; the more sand, the greater
settlement. The settlement increase significantly as the sand-mud ratio grows, but the settlement declines as the sand-mud ratio
increases when sand-mud ratio is more than 20%; and the lower the initial moisture content, the more obvious the phenomenon. At
higher initial moisture content, the settlement-time curve of each sample can be basically divided into three stages; and nonlinear
characteristics are obvious in the stage II. As the initial moisture content declines, the three stages and nonlinear characteristic in the
settlement - time curve gradually disappear; the lower sand-mud ratio, the more significant linear characteristic in settlement-time
curves. Density profile along the height changes a lot at the high moisture content and high sand-mud ratio; and it presents a
step-change feature; while it gradually varies linearly as the initial moisture content and the sand-mud ratio declines. Initial moisture
content and the sand-mud ratio effect the grain distribution, higher the initial moisture content and the sand-mud ratio is beneficial to
(>0.075 mm) sedimentation of particle size greater than 0.075 mm; the higher the sand-mud ratio, the more particle size less than
0.005 mm at the bottom, which shows the feature of group settlement.
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Tablel Basicphysical property indexes of
hydraulic fill mud
0.5 0.25/mm 2.93
0.25 0.075/mm 473
sand-mud ratio 1% 0.075 0.005/mm 44.20
<0.005/mm 48.14
SMR 0.075 mm > 60
Initial water content IWC f(g/em?) 132 1.56
Ng/em®) 0.45 0.86
[3, 6] 1% 46.5
% 25.0
% 215
/(cm/s) 7.9x107
2
4
2.1
pH = 8.1 1.022x10° g/em’
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Table 2 Combination experiments
SMR% IWC/%

200 150 100
200 150 100
200 150 100

S1 S3 30
S4 S6 20
S7 S9 10

5 17 48 72 h
36
8 12
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Table 3 Synthesis of density profile experiments

SVIR% IWC/% /h

5 17 48 72
5 17 48 72
5 17 48 72

200 150 100
200 150 100
200 150 100

D1 DI2 30
D13 D24 20
D25 D36 10

31
3.1.1

1
IWC  200% 50 100 200 800
h SMR 20% SMR 10%
328% 302% 242% 114% IWC  150%
50 100 200 400h 4 SMR20%
SMR 10% 161% 147%
166% 156% 2 SMR  10% 20%
SMR  20% 30%
SMR30% SMR 20%

SMR20%
400 h
200% SMR 30%
0.2% 150%

SMR 20%
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130 135 1.40 1.45 Table5 Bottom grain compositions of SMR30% at 72 h
I/ (g/em?) Iwe (mm) /%
(a) IWC = 150% 1% >0.075  0.075 0.005 0.005
200 0 43.0 57.0
120 0 150 17.1 38.0 449
cm
100 | 100 193 409 39.8
g 80 —=—SMR30%17h 200 32.4 37.1 30.5
S —— SMR 30% 48 h
5 60 F —aSMR 30% 72 h 10 em 150 29.1 40.5 30.4
IF —— SMR 20% 48 h 100 242 46.5 293
40 | —e—SMR20%72h
2 —— SMR 10% 48 h
- —— SMR10% 72 h
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4  IWC200% 5h
10 cm 10 cm Stokes
[11]
d>0.075 mm [12-13]
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4  IWC 200% 5h
Table 4 Grain composition of IWC 200% at 5 h 5 d>0.075
VR (mm) /% mm
1% >0.075  0.075 0.005 0.005 4
30 0 50.5 495
10 cm 20 5.9 445 496 10 cm d 0.005 mm
10 8.1 437 482
30 311 407 282
10 cm 20 27.8 455 26.7
10 243 55.6 20.1
332
5 SMR30% 72 h 4
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10 cm 1
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