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A fundamental study on the applicability of data assimilation for predicting deformation
of rock masses around underground structures
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Abstract: In this study, we conduct a fundamental study on the applicability of data assimilation methods
targeting elasto - plastic behavior during tunnel excavation. As data assimilation methods, we compare
two types of methods, the Ensemble Kalman Filter (EnKF) and the Particle Filter (PF). We specifically
compare the ESTKF (Error-Subspace Transform Kalman Filter) as the EnKF type and the NETF
(Nonlinear Ensemble Transform Filter) as the PF type. In the study, we set the deformation coefficient,
cohesion, and internal friction angle based on the physical properties obtained from in-situ tests. A
homogeneous model of CH-class rock mass and a heterogeneous model in which CH -class rock mass is
adjacent to D-class rock mass are assumed. The physical property values are identified inversely using
simulated observation data of wall displacement during tunnel excavation obtained from numerical
analysis using the homogeneous model and the heterogeneous model.

As a result, we find that the ESTKF can identify the deformation coefficient well for CH-class
rock mass, which has predominantly elastic behavior, and that it is possible to estimate the cohesion
and internal friction angle in addition to the deformation coefficient for D -class rock mass, which has
predominantly plastic behavior. On the other hand, NETF has an issue with particle degradation and
reasonable identification results cannot be obtained.
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