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Simulation of horizontal strata motion based on node-to-element contact

mode by use of continuum-discontinuum method
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Abstract: From a mechanical viewpoint, the cracking and fracturing of overlying strata are attributed to the
transformation of the continuum medium into the discontinuum medium or to the further evolution of the
discontinuum medium. Accurate modeling of the deformation-cracking-motion processes of overlying strata is of
great importance to the control of strata stability and the prevention of disasters. This paper first introduced the
fundamental principle of the combined Lagrangian-discrete element method self-developed in the past ten years and a
recently developed computing method for the horizontal strata motion based on the principle. The contact-friction
module was then introduced as an example. The element-to-element contact mode was replaced by the node-to-
element contact mode to simplify the algorithm and to be suitable for graphic processing unit (GPU) parallel
computing. Finally, the advantages of the method were demonstrated by calculating three models. With the
characteristics of few and easily-obtained parameters, this method can be adopted in studying the deformation,
cracking. bed separating, fracturing and caving of overlying strata.
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Tab. 1 Partial parameters of three stope models
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