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Development and engineering application of discrete element
analysis software for environmental mechanics
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Equipment Dalian University of Technology Dalian 116023 Liaoning China)

Abstract: The software of discrete element computation and analysis is important to solve the discrete
media problems in the environmental engineering. As to the irregular particle elements in the
environmental disasters the overlapped combination element the bonded combination element the
dilated disk element and the dilated polyhedron element are constructed with the basic spherical element.
The Software of Spherical Particle-based Discrete Element Method ( SDEM) is developed. This SDEM
software can simulate the mechanical behaviors of granular materials such as ice floe rock and ballast
and intuitively show the occurrence development and evolution characteristics of environmental
problems. Based on the parallel computations of GPU the large scale calculation for discrete elements is
implemented with large scale and high effectiveness. The applications of SDEM software are introduced in
the fields of geological disaster engineering sea ice and railway track.
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Fig.3 Rock particles constructed with dilated
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Fig.5 Interaction between ship hull and ice floes
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Fig.4 Construction of dilated disk element
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Fig. 11 Discrete element simulation of collapse of Jiwei

Mountain in Wulong
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Fig. 12 Discrete element simulation of rock specimen

under uniaxial compression
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Fig. 13 Force chain distributions at different strains and breakage mode of rock specimen
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Fig. 14 Discrete element calculation of deformation

modulus of ballasts with sand
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Fig. 15 Deformation modulus of ballast material under
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Fig. 16  Discrete element model of ballast material
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