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Experimental study on flocculation-accelerated deposition of dredger fill
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Abstract: After hydraulic reclamation of the dredger fill, the mud needs some time to deposit. The reinforcement treatment
cannot be carried out until the sludge-water separation is completed and the separated water is drained. Through laboratory tests,
the effects of chemical agents, drainage condition, slurry concentration and soil weight on the sludge deposition process are
investigated. The field tests on one hundred thousand square meters are carried out. The results show that the early-stage
deposition velocity of sludge increases obviously, and the sludge-water separation time is shortened after water hydrophobing
agents and polymeric flocculants are added. However, the later-stage deposition velocity is slow and the deposition strength is
low. Thus, certain drainage conditions are required to increase the later-stage deposition velocity and deposition strength of

sludge. Improving the weight of soil and mud concentration has a certain effect on the deposition of the construction site. The

chemical reinforcement method is feasible.
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Table 1 Parameters of soils in tests

WORLZH %/ %
N +hi
R o, 025 0.05 0.01
K 525 ~ figig ~  ~ <0.005 <0.002 LLE
o 0075 °7 001 0.005 mm  mm Gs
mm mm mm
it 0.8 293 188 525 307 2.76
»\ﬁ
gﬁ 85 256 7.0 388 7.8 123 87 271

2.2 Rt
(1) 1L & EHUTRHL
1 L EAURRIE IR T 4 FOAN [F A 2577045
W 2. BEPIMABKTIFGG SR, %
RIE ARG IKIRE, RAEZEIRNL,
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Table 2 Additive amounts of chemical agents (mL/L)
R it LU B
%%  AI0 All AI2 Al3 BI0 BIl BI2 BI3

HKF 0 12 12 14 0 06 04 03
2R 0 2 18 25 0 6 4 2

(2) RERPUB ke
= f# LA LB W24 9.9 cm, 24 100 cm.
KER LA RV AL BCE — 2 R E R R
PIHEKE . WRIGH oA 1, ZEERKEFHAKNE
fl, L ESRARIE UGS BB SREHBINVEIE, FEEIN 22 Lo
(3) RAEFAPUAR LS
HHLBE RS KM 100 cm, % 15 cm, & 50 cm.
R VEFERE AL, HImAJeR 216 L, K.
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BEIN T Uk BT ELAR A I B, A R R
TARBIMZFNIREE, 1 min B HIEROKAE, K
B RUR KA SR, Wl 1 (a), X225 BRI
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WK, RS R, LMy h T BB/,

(AR ZHAAR AL Sk, TR 1 (o).
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Fig. 1 Sample with hydrophobic agent and polymer flocculant
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Fig. 2 Settlement curves of clay
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Fig. 3 Settlement curves of silty clay
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Table 3 Physical properties of sediment

UKL B/ %%
pe R BOKE WEE R
11

p K& o5~ WAL Tk

w
g cm’3) 1% Wo/% 0.005 <0.005 <0.002
mm mm mm

Al10 1.29 143.7 8579 50.7 41.8 24.4
All 1.26 166.2  836.5 55.3 353 14.6
Al2 1.25 173.0  840.6 52.2 37.4 19.3
Al3 1.24 179.1  834.2 51.2 37.7 15.4
B10 1.42 107.9
B11 1.45 91.0
B12 1.53 88.1
B13 1.49 93.0

3.2 KREFMAXLLIXI
JEABHEK B LA JIRRIARR —E/NT LB, 7£ LB
WAV E G, LA UIRIRRBU 4k 808, 3 4 H
U R R R WK 4.
R4 MRYFRTHE
Table 4 Volume change rates of sediment

B RRAE PIBUTMS DR SRR AR IRUT SRR
G BUL  BUL  RBUL BIR% EBEAE %
LA 22 6.24 3.69 83.23 40.9

LB 22 6.86 4.88 77.80 28.8

—IF)E, WEEME 4. LA REKSZER, W46k
BIKE 2T%M R A, LB REEEK, LS
S T A REBIR, FIKE 155%~166%, FLKI
bt 4.311~4.582, i +F AR BI VI3 E 0.40~1.87 kPa.
RIEAEAHEK IAMB AR T, LK TR 22857
WCSE - [ EE 725 1 R B B

5 E

(a) LA -

4 LA F0 LB B3R

Fig. 4 LA and LB sediment
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Fig. 5 Influences of drainage condition on deposition
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Table 5 Physical properties of sediment

W AkE WBEE LRI IR AR
A w%  pl(grem?) e wi/% wp/%
1250 1.39 3.468 513 235
T 1210 1.40 3.357 502 23.1

IR U], R IR m, DI & KR 6
BEAG, PR, RIS UE IR m e R B IR
WEYERER S AR . X LB, KA R A HE
IKPUBT R AR RS, AFREZA RIS ER N,
HMZEAK. XUAVSEETIR TR SR L AA
fl AR . IRIA DTN AT IR AR, TR RS
MBS, BAAREN, WAL
WREURR, RINPLsh RN R IR R . S PR 2k
Wethzhis, LRURIRIE S ). 20151 IS oK IR
SEE S 21 NP b 1 = M2 058 TR e > P T my S
SRIZIEAS: HAM I EBR, BRRLEES ) AR —E R
JZ EEHE .

3.4 pH{EME

B B AR AR 40 A 7] B0 /K B N 28 137K
(pH=6.20), HL iHWIE pH 1, Z5RIWE 6, N
N30 JE LR pH B IS A FRAR, (HRMEEEA K.

#* 6 AR pH &
Table 6 pH values of sediment

KA 1:3 1:4 1:5 1:6
RMZFIERE 833 8.45 8.57 8.62
IAZFIERE 8.25 8.38 8.45 8.56
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6, WRIGFLFLIRA 6 m, RIGLERUER 7, WK EE
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Fig. 6 Vane shear tests
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Table 7 Results of vane shear tests (kPa)
il s S1(BC) S2(BC) S3(BC) S4(BC)
BBy AME 9.0 11.3 10.0 12.6
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