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In this work we discuss the computational models for concrete and reinforced-concrete
that can help us quantify the structural integrity and durability. We start with macro scale
and structural point-of-view to develop the models that allow to predict the crack spacing
and opening. The key ideas pertain to capturing the localized failure induced by concrete
cracking, along with the bond slip redistribution for reinforced concrete. We then turn
towards the meso scale that allows to distinguish the internal structure of concrete as two-
phase material, with aggregate and cement matrix. The meso scale representation of
concrete provides material point-of-view that also enables to capture the concrete
heterogeneities, and corresponding size effect. The latter implies that the difference in
size between the specimen versus real structures can lead to rather different dominant
failure modes and consequently rather different results on structural integrity. We finally
present the results on micro scale of concrete structures, where different phases of
cement are visible, which further allows to quantify the structure durability.

The key point of the development to be presented concern the comprehensive treatment
of all these questions, where for successful models we should the sound theoretical
formulations, the discrete approximations (based upon FEM, ED-FEM, and X-FEM) and
algorithmic aspects with operator split.
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