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CALCULATION OF INCREMENTAL EFFECTIVE STRESS BY VACUUM
PRELOADING AND ITS APPLICATION TO ENGINEERING
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Abstract: During the process of vacuum preloading, soil is consolidated when pore water pressure in the soil
reduces and effective stress increases. According to the principle of effective stress, the mechanism of soft soil
consolidation by preloading is studied. A series of new formulas are proposed to calculate incremental effective
stress in different depths of the soft ground by vacuum preloading. These formulas can also provide a new way to
estimate the effective consolidation depth of the soft ground by vacuum preloading. Based on the investigation of
vacuum preloading project of Macao International Airport, relation between incremental effective stress and depth
of the soil is presented; and the theoretical analysis is validated by in-situ results.
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Table 1 Sorts and characters of soil layers

iE - R REAHEE R
G5 ik /kPa /m
1 gt WG, . R 55 2.5~35
2 GUAL BRA KRG B MR~ - 0.5~17.5
3 E g, .t 60 0.2~10.5
4 W KA WL MR 40 5.0
5 i IKEA ., P, A 75 02~85
6 WL KBREL WM. M 55 2.8~15.2
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Table 2 Selection and definition of parameters
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