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Data Assimilation of the Settlement Behavior of Kobe Airport 
Constructed on Reclaimed Land Using the Particle Filter 

Abstract 

Takayuki Shuku 
Akira Murakami 

Shin-ichi Nishimura 
Kazunori Fujisawa 

Kazuyuki Nakamura 

The particle filter, which is a principal data assimilation method, was applied to the settlement 

behavior of Kobe Airport constructed on reclaimed land to study the applicability of the present method for 

deformation behavior of the actual ground. In the particle filter, the predictive probability density functions 

of state variables, various parameters required for the constitutive model, etc., are constructed by ensembles 

consisting of many discrete samples called "particles" obtained from the Monte Carlo Simulation. The 

particle filter can be easily applied to strong nonlinear such as soil-water coupled problems based on 

elasto-plastic geomaterials, and also applicable to non-Gaussian distributions of the parameters. The 

parameter identification of the ground under the embankment improved by sand-drains was conducted 

using the particle filter. Then, influences of differences in the number of observation point and variance 

value were also discussed. As a result, parameter identification of Cam-clay model was achieved using the 

particle filter considering effective stress path. In addition, highly accurate predictions for settlement 

behavior of the actual ground can be achieved using the identified parameters. These results mean that the 

particle filter can be applied to prediction for the deformation behavior of the actual ground and to 

geotechnical engineering practices. 




