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A Study on the Consolidation Analysis of Hydraulic Fills Applying Lateral
Vacuum Consolidation Method
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Abstract

A study was made to predict consolidation phenomena induced by lateral vacuum consolidation. Surface strengthening
of the hydraulic fills is the target of lateral vacuum consolidation method using lateral drain and vacuum pressure on
the very soft clay. Substantial changes in 3-D water flow effective stress, compressibility, and permeability are caused
by the lateral vacuum consolidation method consisting of lateral drain and vacuum pressure on the very soft clay. For
this reason, the previous three dimensional consolidation governing equation was improved to comprise the three
dimensional water flows, variety boundary condition, effective stress increase due to negative pore pressure development,
non-linearity of compressibility and permeability related with effective stress. The relationship among effective stress,
void ratio and permeability was used in the form of power law. To verify the validity of this analysis, results of large
scale laboratory test were compared with the proposed model. This comparison showed a good agreement. According
to consolidation analyses, applying lateral vacuum consolidation method, upper ground with drain was improved equally,
but lower ground without drain was consolidated by self weight. Appropriate lateral drain setting space was suggested

based on the result of consolidation analyses in accordance with lateral setting space.
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