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This paper presents a computational method of data assimilation to identify the elasto-plastic
parameters of geomaterials based on field measurements using a particle filter. There have
been some difficulties in identifying parameters for elasto-plastic problems, because inverse
analyses should be made by tracking the measurements from the initial stage along with the
deformation history under the known loading conditions. The proposed procedure
overcomes such difficulties from which the existing inverse analysis strategies have suffered.
A Kalman or extended Kalman filter, which has a time update scheme among the existing
inverse analysis methods, is not applicable to these types of problems, because such a linear
filter cannot deal with significantly nonlinear problems, like elasto-plastic problems.
Therefore, a particle filter has been proposed in the field of statistics as an alternative to the
Kalman filter. It can consider the PDF of a state variable which is approximated by an
ensemble consisting of a large number of discrete samples called ‘particles, and it has
successfully been applied to data assimilation in the field of earth science. This paper shows
a couple of numerical examples of the behavior of a ground under embankment loading using
'sequential important sampling', and it examines the applicability of this particle filter to
practical problems in construction sequences.
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