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Experimental study on flocculation-solidification combined with vacuum

preloading treatment of dredged mud with high moisture content

XU Zhihao s ZHANG Rongjun s ZHENG Junjie s TU Linwei

(Institute of Geotechnical and Underground Engineering, Huazhong University of Science and Technology,

Wuhan 430074, P. R. China)

Abstract: Flocculation-solidification combined method (FSCM) is a reasonable choice for the treatment and
recycling of extra-high water content dredged mud slurry (EHW-MS). However, FSCM still has certain
limitations in curing efficiency when the treated EHW-MS is recycled as filling material with high
requirement on mechanical properties. In order to achieve the purpose of deep dehydration of dredged mud
slurry and improve the efficiency of solidification, low-position vacuum preloading technology (VP) is
introduced on the basis of FSCM, and a new technical method for EHW-MS used as embankment filler has
been proposed-vacuum preloading-flocculation-solidification combined method (VP-FSCM). A series of
indoor model tests had been carried out to verify the advantages of the VP-FSCM, and to explore the law of
its processing advantages with the equivalent initial moisture content; In addition, combined with
microscopic testing methods (e. g. XRD and SEM), the internal mechanism and feasibility of VP-FSCM
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have been analyzed and demonstrated. The results show that the undrained shear strength of the VP-FSCM
treated EHW-MS can be increased to 1. 65 times than that of FSCM, and the strength advantage is
maintained at least 1. 2 times. On the micro level, the processing advantage of VP-FSCM is that the
quantity and development of hydration products such as C(A) SH gel and ettringite are significantly

improved, and the soil structure are further filled and compacted.

Keywords: dredged mud slurry; solidification;

water content
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Fig. 1 Schematic diagram of VP-FSCM treated EHW-MS for

embankment construction
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Table 1 Basic properties of mud used in laboratory experiments
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Table 2 Grain size distribution of the mud
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Fig. 2 Schematic diagram of vacuum preloading model test
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Table 3 Program for the laboratory experiments

wa/  we/  we/  JEJI/

A s AhERFE R /d
% % % kPa <
Al 260
A2 320
A 0 15 50 VP-PCSM
A3 380
Al 440
Bl 260 ;
B2 320 14,
B 0.157 15 50 VP-FSCM
B3 380 21,
B4 440 28
Cl 260
2 320
C 0.157 15 0 FSCM
3 380
C4 440
i 8)¢/mm

10 20 30 40 50

N}
S
|

Y =
£ L S—_—y

NGV B /mm
+ t

=
S
I

o - w,;=320%
o %  VP-FSCM
ween w0, =440%

B3 VP-PCSM = VP-FSCM {3 4T b 22 1L il 2%
Fig. 3 Variation curve of edge settlement of VP-PCSM or
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wa=260% and w, =440% by VP-PCSM, VP-FSCM or FSCM
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