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Experimental Study on Dredger Fill with Optimized
Graded Vacuum Preloading Method
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Abstract; A comparative study of the reinforcement effect of conventional vacuum preloading method
graded vacuum preloading method and optimized graded vacuum preloading method is carried out
through indoor model test. Through the comparative analysis of the change law of soil settlement, drain-
age and vacuum degree during the reinforcement process, and the comparison of the soil moisture con-
tent and particle size distribution curve indicators before and after reinforcement, the vacuum degree
transfer law is worked out and the mechanism of different vacuum negative pressure strengths are ana-
lyzed. The results show that the optimized vacuum preloading method is better than the other two, and
directly applying a large vacuum suction force (—80 kPa) after the first stage ( =20 kPa) will not cause
further blockage of the drainage plate and can improve drainage efficiency.
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Tab.1 Table of basic physical properties of samples
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Fig. 1 Distribution curve of silt particle size
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Fig. 2 Schematic diagram of test device
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Fig. 4 Comparison of three groups of experimental

displacement with initial moisture content of 95. 0%
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Fig. 5 Comparison of three groups of experimental drainage

rates with initial moisture content of 95. 0%
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Fig. 7 Variation curve of soil moisture content on sample

surface with distance from drainage board
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Fig. 8 Variation curve of soil moisture content with

distance from drainage board 20 c¢m from surface

P8 R HE T 20 em AR 7K R B I HE K B
B AR Ll £k, NI R al LU H L AR AL 43 S 10 32
B8 7K R IR, S 49. 7% ~ 60. 8% ; 43 9% EL23 Ti [k
TR VE B 2SR R ) K R O 59. 3% ~
76. 7% K1 59. 8% ~T4. 1%, 5 /K 2R Jifi 15 HE /K H
BT, 5RIZ A L, BRI A T A R
Oy B2 TR vk 4 A B RS K RR A
ZEIK T 15% ., PiAbor P ik ¥ S vy,



48 wode TR R #

FoAl (A & B D

2021 4F

TIKREMEN11. 1%,

95.0 1

—— WA — S H PR
—— R TR

85.0 r

~
b
=

BIKE %

W
o
<

80, 5 10 5
FEHEK B2 7 B B /om
Bl 9 HERIE 40 em TS KR EE M HE AR I B2 AR 1k il 2%
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from drainage board 40 c¢m from surface
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Fig. 15 Particle distribution curves at different depths from the

surface by normal vacuum preloading method
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Fig. 17 Particle distribution curves at different depths from
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Fig. 18 Effective stress diagram of vacuum preloading method
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