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Meso-scale dynamic fracture simulation of concrete in tension under high strain-rate
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To examine the strain-rate dependency of the deformation and tensile strength characteristics of concrete,
we perform the numerical simulations for the dynamic fracture behavior of the concrete’s meso-scale struc-
ture. The concrete is regarded as a three-phase composite composed of mortar matrix, aggregated inclusions
and the interfaces, and its heterogeneity is explicitly considered in our numerical models. In the suggested
analysis method, the standard dynamic explicit solution method with the finite element method is used to
solve the equations of motion, and at the same time, the discrete crack model is employed together with the
cohesive crack model, which is known as an energy-based fracture mechanics model, to approximate the
local tensile softening behavior of concrete. Two numerical experiments are carried out; one is to examine
the origin of the strain-rate dependent behavior of concrete, which results in strengthening effects and the
other is to compare the failure modes or the fracture patterns obtained with high and low strain-rates.
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