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Abstract: In order to improve the effect of treating dredged slurry, the method of layered dynamic compaction
combined with electro—osmosis was proposed. 4 groups of laboratory model tests were designed, and the dredged
slurry was treated by pure electro—osmosis, 1-layer, 2-layer and 3-layer dynamic compaction combined with
electro—osmotic method. The paper studied the treatment effect of layered dynamic compaction combined with
electro—osmosis, and analyzed the pore characteristics of the soil near the cathode by scanning electron
microscope. The results show that the reinforcement effect of layered dynamic compactions combined with

electroosmosis is better than that of electro—osmosis alone, and the more layers, the better the promotion effect;
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the drainage of the 3-layered is 6.35 kg and the attenuation of current is well restrained; the drainage of 3-layered

compared with electro—osmosis increased by 37.15% and the vane shear strength increased by 41.42%; the SEM

results showed that the soil cracks near the cathode were significantly reduced and the degree of homogenization

was the highest during 3-layered dynamic compaction.
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Table 1 Basic physical and mechanical parameters

of dredged slurry
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Fig.1 Schematic of test apparatus (unit: mm)
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Fig.5 The soil water content of each group after the test
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Fig.6 The vane shear strength of each group of soil after the test



92 %

W& 2

W3R 00 7R 2 LS5 A8 B OTAR A ek, R
N, BUE G AE 0~1, H, /N £L B HE 21 A I
J¥o T1. T2, T3 T4HEREGZHEN, BT Y
FLBRHEFNR AL, AR, MiT2. T3, T41¥
FLBRHES B WA T, o PR ET I, X R
FE HL Y8 3 R A OB A SR AH B R k2 i 4
B, PR R AW BB, ARG LA
Meo T2 T RAZMST b ER, (R P
s, PR S EARh B, B8
AR E L5 K o T4 B ARFLBRHEZ W A TP, 5 1)
PRI, BB 2 5R F5 A 4 R R AR TR B

WS 588, AL B HE P 15 2] K FE R A
A HES A -

P U] R LB SE A  E RE, a IR EL
MK, FLBRESHIEE 2%, R30I, T1M R4
Bk, ULBH7ELl i B AL T 4 ok oA A B B is
Bl A0 SORL i b 25 B A HURE RO B] L B A
B AP TR, LB/ —, BFLBR 254 &2 A= A
FEBETN . T3 A T4 B R AREE R B AR R AL, AL
BT DR A A S o 0 3, 40 0 A5 A TR R 0K T
PIFLBR 7, FLBRSY — (LR B s, 25 A 4t
PRI,

(i) (j)
7 420 ARG BT b SEM 114 K2 PCAS 2b B Fi 4]

Fig.7 SEM image of soil near cathode and PCAS processing flow chart

(c) (d)

(k) Q)

x3 THEBARNERGITSE

Table 3 Statistical parameters of soil mesostructure

FLBR BT AR

WM

X AL T AR

e L . fLEE S H A e A IHELERL
215 ESEES B= fLEER Bx

Tl FHfE 258 380 467 24.22% 590.51 0.9864 1.2837
T2 FHIH 147 481 413 14.14% 356.99 0.9796 1.2617
T3 ¥ 110 100 364 10.53% 304.21 0.9786 1.249
T4 FHIE 72517 360 6.94% 197.45 0.9759 1.2448




W REMBEE - 7 J2 5055 5 FL B TR AL BB IR A Ve 2% A WA IR F 5 93

(1) 73 JZ 5 S5 5 HL B 1k A 200 KA S SRR 55
EHRBERNILA, 532555 3R )ZE A R 1
IR R VYA B TSR

() 2R Z, Sy JE5RTF X HLE ik A5 R
SIEABE IS € 5 g T8

(3)73)Z I HL B T AL BES  ARFLER 4L
AR LB AUN TR R RS A Bk,
YL R0 I5 ik A s i R AR G, R T
TR A

S 3k

[1] Liu F,Li Z, Yuan G H, et al. Improvement of dredger fill by
stepped vacuum preloading combined with stepped voltage
electro—osmosis|J|. Marine Georesourcesand Geotechnology,
2021,39(7):822-831.

[2] LiuJ J,Lei HY,Zheng G,et al. Improved synchronous and
alternate vacuum preloading method for newly dredged fills :
laboratory model study[J]. International Journal of
Geomechanics,2018,18(08):1-16

[3] XU CE A AR, FE, 55 2R 4RI AL 2 AL Bl g
R IR BT SE()). S A 1R S TR A, 2021, 40
(12):2545-2552.

[4] XU QE L, EAL, 4 PSR WO i I 4K+
HBFERFEIA[)). P 2 B4, 2019,32(03 ) : 44-52.

[5] Liu F Y,Fu HT, Wang J, et al. Influence of soluble salt on
electro—osmotic consolidation of soft clay[J]. Soil Mecha-
nics and Foundation Engineering,2017,54(1) :49-55.

[6] Kaniraj S R. Soft soil improvement by electro—osmotic
consolidation[J].  International ~ Journal  of
Engineering,2014, 6(02):42-51.

(71 X0 ®E, BT, B2, 55 P BRI G B FIsR 55 12
RE(S]. A B 21, 2020,33(09) : 168-179

Integrated

[8] Leonards G A, Asce W, Holtz R D. Dynamic compaction of
granular soils[J]. Journal of the Geotechnical Engineering
Division, 1980, 106(01) :35-44.

[9] Menard L, Broise Y. Theoretical and practical aspect of
dynamic consolidation[]]. Geotechnique, 1975 ,25(01):3-18.

[10] Jae , Wiy , STROCA . i B8 i L TR 2 Ak PR AR
[J]. % 1 71%,2005,10: 164-167.

[11] JE AR, PN S e OpenSees AR A A K
U LEAFSELD]. HR% TR~ 41, 2022, 44(1) : 128-135

[12] B, 0 754, X040, 45 a1 sh S AL i S
PEHUER 9 22 S PR AT 52 )]. MR TR~ 4l , 2022, 44(1)
136-144.

[13] Z2/KIL, AR , RS A . B TR IR G 8 98l ) .52
FE A BB PR IR U IR BRI J/OL]. A S PR e TR
2R (FPBESC),2021:1-8[2022-10-19].http: //kns.cnki.net/
kems/detail/50.1218.TU.20211125.1532.004. html.

[14] ZRe w254, Wkl , 45 B0z DX R i 75 I AL B K
JE A A LR B 52 )], A 1%, 2011, 32(09)
2815-2820.

(15] A, 8 I, 20 2, 45 LA Bl Ty T 45 325 o 11 00RY
i B 1 3 S D] Bl AR TR A 4R, 2009, 29
(06) :632-637.

[16] Burnotte F, Lefebvre G, Grondin G. A case record of
electroosmotic consolidation of soft clay with improved
soil-electrode contact[J]. Canadian Geotechical Journal,
2004,41(06) : 1038-1053.

(7] XU KE 5k, £%4, 55 7 9B TR IR G ) Blp
LN BRI VR R ORI 5 A 12 S TR,
2020,39(09) : 1893-1901.

[18] Liu C, Shi B, Zhou J, et al. Quantification and
characterization of microporosity by image processing,
geometric  measurement and  statistical  methods:

application on SEM images of clay materials[J]. Applied

Clay Science,2011,54(01) :97-106.



