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Effect of sand-mud ratio on heterogeneous dredger fill soil and particle
distribution under deposited deadweight
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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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Fig.1 Photos of sand and mud

Rl WIHREEAYE TR
Table 1 Basic physical property indexes of

hydraulic fill mud
YIvESE R =AY
0.5~0.25/mm 2.93
ML 0.25~0.075/mm 473
ilE
Y 0.075~0.005/mm 4420
<0.005/mm 48.14
R AR 2.69
TIKE% 82~192
I /(glem) 1.32~1.56
T (glem’) 0.45~0.86
B/ % 46.5
/% 25.0
IPEFREUY% 215
BB R MU (cn/s) 7.9x107

Ve FKEL B T AUAHES W IR BT S, AT
B ik 4 D e IR IR A SR IR AR o

T30 FH 7K E S = A I P 3T S A 11 B 20 Xk
(K, pH = 8.1, JEH 1.022x10° g/em’s
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Fig.2 Sketch of multilayer extraction sampling equipment
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Table 2 Combination experiments
5 SMR/% IWC/%
S1~83 30 200, 150, 100
S4~S6 20 200, 150, 100
S7~89 10 200, 150, 100
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Table 3 Synthesis of density profile experiments

Rie e SMR/% IWC/% IR ] £/h
D1~D12 30 200, 150, 100 5. 17. 48. 72
D13~D24 20 200, 150, 100 5. 17. 48. 72
D25~D36 10 200, 150, 100 5. 17. 48. 72
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PR im e, H SMR M 20%3E 54 30% I i f%
FARLHIFEN N, SMR 30%AH%ET- SMR 20%[) H
JEAE B EPTE YL T Ul R, S R/
T SMR 20% [P UTIE &L, X PG AT 46 75 7K 26K
IR BLARET &, LA 400 h Wi Ta) 55 k45, #)HA S
IKE Sy 200%I, SMR 30% 3T & LL SMR 20%I1)
IR/ 0.2%; VI KZ A 150%00), SMR 30%



236 b +

b 2017 4F

IR LE SMR 20% 0T/ 9.0%, WG /K
FH 100%0 SMR 30% 3T Lt SMR 20% 11114
/N 24.8%.

60
50
g 40
Q
& 30
= 20 —e— SMR 30%, IWC 200%
—a— SMR 20%, IWC 200%
10 —a— SMR 10%, IWC 200%
o | . . . . . . .
0 200 400 600 800 1000 1200 1400
) / h
(@) IWC 200%, SMR = 30%. 20%. 10%
40
| 1]
lllllllll-.......“.--
30 - o ee-e-e-®
=} /'"“:’._' °-® o-0-0-0"® *
3} -,I'
8 20 o ad
= / —e— SMR 30%, IWC 150%
10} f s —a— SMR 20%, IWC 150%
V”“ —a— SMR 10%, IWC 150%
0 1 1 1 1 1 1
0 200 400 600 800 1000 1200
I / h
(1) IWC 150%, SMR=30%. 20%. 10%
40  —e— SMR 30%, IWC 100%
—a— SMR 20%, IWC 100%
30 | T4 SMR10%, IWC 100%
LE) /'—'/.—.
;E(_j,_,\. 20 F ././."_.
) f/

0

800 1200 1600 2000 2 400 2 800
M) / b

0 400

() IWC 100%, SMR 9 30%- 20%- 10%

B3 AR IWCTARR SMR BT FER AL 2R
Fig.3 Settlement curves of mud surface and time curves
when different values of /WC and SMR
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Fig.4 Relationships among settlement, sedimentation rate
and time when IWC is 200% and different values of SMR
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Fig.6 Density profiles at different values of 7WC and SMR
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Table 4 Grain composition of IWC 200% at 5 h

g SMR POk (mm) 4L/ Y%

AL 1% >0.075  0.075~0.005  <<0.005
. 30 0 50.5 49.5
Jei ég ;\]0 om 20 59 445 49.6

! 10 8.1 437 482
YT & K JE T BA 30 31.1 40.7 28.2
10 em JEF 20 278 455 267
2 10 243 55.6 20.1
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54 SMR30% 72 h [ %145 & /K2 LA e i
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Table 5 Bottom grain compositions of SMR30% at 72 h
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SR g
° >0.075  0.075~0.005 <0.005
S 200 0 43.0 57.0
AEE&? 150 17.1 38.0 449
10 cm JEH AN
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UL AT T A L
10 cm JEFH A 150 29.1 40.5 30.4
100 242 46.5 29.3
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