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Fundamental Studies on Data Assimilation for Prediction of Ground Deformation
Behavior during Construction of Underground Structures
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The support design and the excavation plan of the underground structure such as mountain tunnels and
underground power plants, are updated based on the results of measurements of ground deformation and
observations of the tunnel face. Since these design changes are sometimes examined through numerical analysis, it
is necessary to consider various uncertainties such as initial and boundary conditions, geological structures, and
mechanical properties of rocks. An ensemble-based data assimilation (EBDA) is studied to achieve a highly credible
prediction of the ground deformation in the construction cycle. An excavation analysis method using EBDA was
presented and applied to the problem of tunneling in the ground assuming elasto-plastic model. Our results showed

that the presented method improved the prediction performance of the deformation behavior of the ground.
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