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Ground settlement characteristics under
vacuum and surcharge combined preloading

PENG Jie, HE Ju, ZHANG Wenbin, SU Bo, SONG Enrun, HONG Lei
(College of Civil Engineering and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract; Through field tests and theoretical analysis, the ground settlement characteristics, and the calculation
theories and results of the surcharge preloading method and the vacuum and surcharge combined preloading method
were compared when they were used to improve soft ground in similar geological conditions. The results show the
following: The vacuum load can accelerate ground settlement and increase total settlement, but the settlement
increment caused by an equivalent load was less than that caused by a surcharge load. The settlement of the
vacuum and surcharge combined preloading area was more uniform. The vacuum could be equivalent to a positive
load in the calculation of settlement and consolidation under vacuum and surcharge combined preloading, using the
layering summation method and the Hansbo analytical solution. The computed results were satisfactory after
correction and the settlement correction factor m_ for vacuum and surcharge combined preloading was less than that

for surcharge preloading. The vacuum load could effectively reduce the post-construction settlement of ground.
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Table 1 Construction parameters for different cross-sections
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Fig. 1 Loading curves at different cross-sections
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cross-sections of soft ground

— ME2WTI —— ME LW - H2BnE — F1 W

M 51 /d I 51 /d

oo 100 200 300 400 500 600 ~ 100 200 300 400 500 600
= Z 2%

£ £ 4f?

£ E g

& £ 10

i~ = V)

& ¥ M

S 216

() K75 AR O AT 2
B4 BEE/EEHR-RE %
Fig. 4 Settlement/loading vs. time
*2 BHEGHSIMEEXR

Table 2 Relationship between settlement and loading at different corss-sections
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Table 3 Calculation parameters of settlement
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