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Consideration of Ground Deformation Characteristics
in Vacuum Consolidation and Application for Design
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Summary

Experience from vacuum consolidation practice revealed discrepancy between actually measured and
predicted settlement and strength increment obtained by conventional designs, which can be overestimated or
underestimated depending on the depth involved. It addresses the necessity of proper consideration of ground
deformation under this peculiar loading. By considering the change in lateral earth pressure condition
associated with inward compression of the ground under application of vacuum load, effective stress increment
in the soil at any treatment depth and their distribution are established, which indicates a variation of
deformation characteristics along depth. Based on that, equations have been derived for approximately
estimating the vacuum induced displacement and strength increment with appropriate deformation at the
corresponding depth being taken into account. On the other hand, considering the influence of vacuum
consolidation beyond the treatment boundary, an approximation method is proposed to evaluate the influence
zone and predict the displacement at various distances within that zone. In this paper, applicability of the
proposed approach and equations are examined using data from several actual vacuum consolidation cases. As a
result, some modification for the input in proposed equations are suggested for a better agreement between
calculated and measured data. It suggests about the usefulness of the approach at least in preliminary design.
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