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DEM/FDM COUPLED NUMERICAL SIMULATION OF AE DURING LARGE-
SCALE CAVERN CONSTRUCTION

Yoshiaki TASAKA, Hiroki KUROSE, Hiroshi MORIOKA, Masayuki MINAMI,
Toshio MAEJIMA and Ming CAI

Excavation of underground openings in high stress ground results in the stress redistribution near the
excavations, leading to the formation of excavation damaged zonmes. In the present study, numerical
simulations of rock compression tests using DEM method are carried out and the results are compared to
the laboratory test data which includes AE monitoring data. It is shown that crack initiation and
propagation is the dominant mechanism that generates AE in the rock samples during loading. This
concept is applied to the AE simulation during the excavation of the large-scale cavern of the Kannagawa
underground powerhouse. A small DEM model is built to cover an AE sensor or a series of AE sensors to
simulate the AE activities recorded during the cavern excavation. The DEM model is coupled with a
FDM model which includes the geology and excavation sequence. It is revealed that AE activities
generated during cavern excavation, stress propagation and the damage of the rock mass are all attributed
to the crack initiation and propagation in the rock mass.
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