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Improvement mechanism analysis of pressurization vacuum
preloading technique

CHEN Fu!?

(1. Harbin Institute of Technology, Harbin 150001, Heilongjiang, China;
2. CCCC First Harbor Engineering Co., Ltd., Tianjin 300461, China)

Abstract: In this paper, the improvement mechanism of anti-clogging effect, pressurization effect and unloading effect is
analyzed from the perspective of the change of effective stress and excess pore water pressure during consolidation process.
The particle movement and clogging effect in the vacuum preloading process for normal consolidation clay are not
significant. Although high-pressure inflation gas can scour the filter membrane from clogging to a certain extent, it reduces
the vacuum degree in the prefabricated vertical drains and the transmission to a deep layer. The reading of pore water
pressure gauge drops rapidly after stopping high-pressure inflation, which is fundamentally different from the gradual
dissipation of excess pore water pressure of drainage consolidation theory. Thus, the high-pressure inflation cannot supply
extra pressure increment. The inflation process reduces the vacuum degree under the membrane and plays a negative
unloading role, resulting in increased energy consumption and construction period. Compared with ordinary vacuum
preloading, the soil strengthened by pressurization vacuum preloading has larger void ratio, smaller over consolidation ratio
(OCR) and lower undrained shear strength.
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Fig. 1 Diagram of air-boosted vacuum preloading
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Fig. 3 Real-time variations of pore water pressure during the

air-boosted period
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Table 1 Variations of pressure during vacuum preloading
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Table 2 Variations of pressure during air-boosted vacuum

preloading
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Fig. 6 Comparison of vane shear test results between vacuum preloading and air-boosted vacuum preloading
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