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Finite Element Analysis based on the Macroelement Method
for the Design of Vacuum Consolidation

A 3 9 Kim, Hayoung

a 7F A Kim, Kyu-Sun

Abstract

A three-dimensional analysis is required to interpret the drainage behavior of an improved ground with vertical drains,
and the macroelement method enables efficient interpretation considering the three-dimensional drainage effect of vertical
drains under two-dimensional plane strain condition. In this study, a novel finite element analysis program was developed
by applying the macroelement method to the vacuum consolidation method used in ground improvement practice. The
conventional macroelement method was used to calculate the amount of drainage from the vertical drain by setting the
excess porewater pressure in the drainage material to zero; however, the program developed in this study was improved
to consider negative excess porewater pressure as an actual vacuum consolidation condition. To verify the performance
of the program, because of a comparison with the measurement values at the site where the vacuum consolidation method

was applied, results predicted by the program and field measurement data showed similar settlement behavior.
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Table 1. Input parameters for element verification model (modified from Hirata et al., 2010)

Elastic modulus, £ (kN/m?) Poisson ratio, v

Hydraulic conductivity, & (m/day)

Radius of drain, @ (m)

1000.0 0.333

8.64x107* 0.0141
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