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Analysis of vacuum preloading treatment for soft soil based on whole
process monitoring data

LIN Meiling
(Fuzhou Planning & Design Research Institute Group Co., Ltd., Fuzhou 350108, Fujian, China)

Abstract: The soft soil layers in the southeast coastal area of China have always been a challenge in the field of foundation
treatment. Vacuum preloading, as a mature, effective, and cost-effective foundation treatment method, has been widely
practiced. To study the consolidation effect of vacuum preloading in soft soil layers, this article took the vacuum preloading
treatment of a middle school site in Lianjiang, Fuzhou City, Fujian Province as a case. The monitoring data of deep
horizontal displacement, total surface settlement, and pore water pressure generated during the vacuum preloading process
were analyzed. The study reveals significant variations in horizontal displacement at different depths of soil, limited
influence depth of vacuum preloading, and factors such as soil thickness and drain length affecting cumulative settlement.
By comparing the physical and mechanical property indicators before and after vacuum preloading treatment, it is found
that vacuum preloading has a better application effect in soft soil layers. These findings can provide reference for
engineering projects with similar conditions.
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Fig. 1 Typical geological profile
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Table 1 Physical and mechanical parameters of the strata
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Fig. 2 Schematic diagram of vacuum preloading
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Fig. 3 Layout plan of vacuum preloading
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Table 2 Detailed table of division design m

XS IR B EE AR
IX 1.0~1.5 6.2~7.6 6.1~7.7
JI(ES 1.0~1.7 5.0~6.5 5.5~6.7
X 1.3~23 2.1~5.5 3.1~5.7
IV X 1.7~2.3 2.0~3.8 2.1~5.1

vV IX 1.0~1.9 6.2~10.8 6.1~10.1
VI X 1.0~1.7 4.8~8.5 5.5~8.4
VII [X 1.3~23 2.1~4.8 3.1~5.7
VIII [X 1.7~2.3 2.1~4.8 2.6~5.5
IX X 1.0~3.2 3.9~10.8 4.1~84
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Fig. 4 Realistic view of vacuum preloading
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Fig. 5 Section layout of vacuum preloading
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Fig. 6 Flow chart of vacuum preloading treatment
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Fig. 7 Section diagram of monitoring points layout
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Fig. 8 Layout of deep horizontal displacement monitoring

points

5N WD A ) B UR 2 KT B W I i 28 4
K9 FoR, K9 WL, TEARRREL, TR
N EEREKR, WREBRMEEBNEER 0,
BRI R R, RIMu BRI CX14,
B/ CXS, P& A2 30.08 mm, SOALIX AN
WA E, EhaehfLiEn CXS WWIREE AN 2.0 m,
CX14 JARIEFE RN 7.1 m, Tt BH IR 5 FE BRI 2 /K
PR EEK



516 oo 4 2024 9 B

——CX1 —m—CX2 CX3 CX4 —¥—CX5 —8—CX6 —+—CX7
—=—(CX8 —=—CX9 —&—CXI10 —l—CXl]l —&—CX12 —¢—CX13 CX14
100
90
g 80
£ 70
% 60
i 50
H@ 40
K 30
= L
B}:I% 20
10
0 1 1 1 1 1 1 ' e e e e i R ——————
—10 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.510.010.511.011.512.0

VREE/m
B9 BRiRBKFAIR MR

Fig. 9 Monitoring curves of accumulated deep horizontal displacement
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Table 3 Horizontal displacement impact depth m
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Table 5 Physical and mechanical parameters of the strata

after preloading
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