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FE-DEM simulation of failure process of concrete specimens
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Abstract  With Munjiza's 2-d code Y2D based on the so-called combined finite-discrete element method (FE/DE) , two
examples,i.e. rupturing of a concrete beam under transverse impact and fracturing of a concrete column under axial
impact.,were simulated. It illustrated that, the cracking pattern in the former example is coincided with the high stress
bands in the contour chart predicted by ANSYS, and the patterns of cracking, crack propagation, fracturing and multi-

fracturing of the column in the later example were in general rational. Thus it is verified that the FE/DE method enables

to predict the process from a solid continuum to discontinuum. Limitations of the code were also discussed.
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Fig. 1 Concrete single crack model for softening

part of stress-strain diagram
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Fig. 2 Concrete strain softening stress-strain curve
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Fig. 3 Linear/bilinear strain-softening curves:stress

versus virtual crack opening width
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Fig. 4 Flow chart of Y2D program
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Fig. 5 Geometry of 4-point symmetrically supported

concrete beam under impact
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Table 1 Physical properties of concrete beam and impactor
K B/ (kg/m*) MR /GPa JAMS L PRI /MPa HLBTIRIE/MPa WiZfE/(J/m®) {1 FR %/ Pa
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Fig. 7 Stress contour predicted by ANSYS

Mesh and fracture pattern of the 4-point symmetrically supported concrete beam
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Fig. 8 Geometry of concrete bar under impact
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Fig. 9 Fracture patterns of concrete column under axial impact at different calculating time
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