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Data assimilation using a self-organizing state space model for estimating spatial distribution
of mechanical properties of rock masses surrounding underground structures
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The mechanical properties of rock masses surrounding underground structures, for which preliminary
investigations are limited, may have various model errors in pre-established numerical analysis models
due to differences in rock type, degree of weathering, and crack distribution, as well as the influence
of unknown geological structures such as the presence of faults and fracture zones. To address this
issue, the authors propose a new data assimilation method that applies the “self-organizing state space
model” proposed in time series analysis to 3D random fields. Because it is difficult to estimate numerical
analysis model errors due to unknown geological structures in advance, this method automatically and
simultaneously estimates them as system noise. It is also possible to directly reflect geological knowledge
and information obtained during construction in the model. This paper explains the features of this
method and, as a preliminary study, provides examples of the spatial distribution estimation results of
elastic moduli limited to 3D Gaussian random fields. Furthermore, to achieve the original objective of
applying this method to diverse geological structures, its application to non-Gaussian and nonlinearity of
the system model are prospected.
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FHERERE R T A — & d OH R L OFERiSy
i b 2 \RT

INA =T A=t L & DY A
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vEDIEERE .
oV a7~ 100, 0.14% ERBE 0.10F | 50 [x10° kN/md]
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MR TIIRMEAR B D Z2[E] 5347 D Bl S BE %N
ThorZ b, X 14 ZHWNTEEYS
Fernse (RMSE) 25 LTI 6 1T~ T

IEAH

RMSE = ,%E(E"—Ef)z (14)
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