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Experimental study on effect of grain size distribution on improvement of
dredger fill

YAN Yong-guo, DONG Zhi-liang, YANG Chang-bin, CHEN Ping-shan, QIU Qing-chang
(Engineering Technology Research Co., Ltd. of CCCC Fourth Harbor Engineering Co., Ltd., Guangzhou 510230, China)

Abstract: By using the improved vacuum preloading model, the effects of grain size distribution on the improvement of
dredger fill are studied. Laboratory vacuum preloading tests on seven groups of samples with different grain size distributions
are performed under the same loading condition. Then axial settlement, drainage flow and physical mechanics are analyzed to
study the effects of the grain size distribution on the improvement of dredger fill. The results show that different grain size
distributions have great influences on the axial settlement, drainage flow and the properties of soils, and the grain size

distribution is a key factor to influence the improvement of the dredger fill if the vacuum preloading is adopted to improve

dredger fill. This study has guiding significance for choosing the proper improvement method for the dredger fill.
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Table 1 Physical properties of soft samples '9 gich OT fest apparatuis
1% 1% 1%
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Table 2 Species and mixing amount of sand incorporation
1 2 05 1 0.25 0.074
mm)/% mm /% mm /%
1 0 0 0
2 2.5 25 0
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5 0 0 5
6 0 0 10 3
7 0 0 15
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Fig. 1 Grain size distribution curves of reconstituted samples
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Table 3 Comparison of final axial settlements
2
5%  10%  15% 5%  10%  15%
1.4 252.0 2659 2818 300.0 2593 2659 270.0
- /mm
/mm — 139 298 480 73 130 180
4h
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Fig. 4 Variation of axial settlements with time
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Fig. 6 Variation of drainage flows with time
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Table 4 Comparison of final drainage flows
5%  10%  15% 5% 10%  15% 7
e—IlgP
4653 4847 5275 4459 4637 4759
fem?®
fem® 239 433 861 45 223 315
5.4 19.5 1.0 5.1 7.1
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2.3
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15%
1.2
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L ——B15%EH
143 = B10%
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11T +§5%éﬂw}
) —~—510%40%
v 1OF ——B15%IR
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1g( P/kPa)
7 e—IlgP
Fig. 7 Curves of e—IgP after improvement
5
Table 5 Soil properties after preloading
wi% e y@em®  auol(MPa?) /kPa
Ce c/kPa ol(<)
Pc/kPa
50 1.40 171 1.03 35.5 0.312 4 44 51
5% 48 1.32 1.74 1.05 41.2 0.325 3.8 10.2 6.3
10% 44 1.23 1.77 0.67 55.7 0.331 4.8 10.4 6.9
15% 40 1.14 1.79 0.55 61.6 0.289 6.3 11.8 8.3
5% 49 1.39 1.72 1.01 36.6 0.331 4.6 4.1 5.6
10% 46 1.28 1.73 0.72 43.6 0.328 4.0 6.2 59
15% 44 1.22 1.76 0.65 54.8 0.315 4.3 7.8 6.7
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