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Discussion on three major problems of engineering application
of the particle discrete element method
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Abstract: The particle discrete element method(DEM) is generally used in the macro-micro investigations of rock
and soil samples. In order to simulate engineering problems, it is necessary to use larger elements to represent the
rock and soil masses and to assign corresponding mechanical properties. However, there are three problems in the
application of the DEM: (1) it is difficult to directly get the packing model with specific mechanical properties, i.e.
the modeling is difficult, (2) large-scale engineering applications are limited by the huge computational cost and
(3) the multi-field and fluid-solid coupling theory and software are not perfect. On the basis of analyzing the
essence and research progress of these problems, macro-micro conversion formulas and an automatic training
method are proposed for fast modeling. High performance numerical calculations can be completed based on the
matrix discrete element method and the pore density flow method is introduced to realize fast multi-field and
fluid-solid coupling simulations. Based on these solutions, a high-performance discrete element software
MatDEM was developed from scratch, and large deformation, multi-field and fluid-solid coupling numerical
simulations were realized. Finally, key science and technology problems in the future researches were discussed.
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Fig.5 Hydro-thermal coupling numerical simulation by
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(b) FLBRAKIE 3%
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Fig.6 Result of numerical simulation of hydraulic fracturing
by using MatDEM
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