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APPLICATION OF DISTINCT ELEMENT METHOD ANALYSIS
TO LARGE UNDERGROUND CAVERN EXCAVATION

Yuji YAMASHITA, Yoshitake ETOU, Masaharu TSURUDA, Yujing JIANG and Masataka SAWADA

Excavation simulations and stability evaluation of a large underground pumped powerhouse cavern in
jointed rock masses are carried out by using the distinct element method (DEM). The mechanical
properties of joints are determined by using a direct shear apparatus that can reproduce various boundary
conditions automatically. The geometrical distribution of joints is also considered in the modelling based
on the geological investigations and modified according to the new observation during the cavern
excavation process. The numerical analyses agree well with the measurements and indicated that the joint
orientation around the cavern influences the deformational behaviour and stability significantly.
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