FeteAHo| o3t 32| E9 MYA musH A

Progressive Fracture Analyses of Concrete by Finite Element Methods
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Abstract

The fracture process zone in concrete is a region ahead of a traction-free crack, in which two
major mechanisms, microcracking and bridging, play important roles. The toughness due to
bridging is dominant compared to toughness induced by microcracking, so that the bridging is
dominant mechanism governing the fracture process of concrete. Fracture mechanics does work
for concrete provided that the fracture process zone is being considered, so that the develop-
ment of model for the fracture process zone is most important to describe fracture phenomena in
concrete,

In this paper the bridging zone, which is a part of extended macrocrack with stresses
transmitted by aggregates in concrete, is modelled by a Dugdale-Barenblatt type model with lin-
ear tension-softening curve. Two finite element techniques are shown for the analysis of pro-
gressive cracking in concrete based on the discrete crack approach® one with crack element, the
other without crack element. The advantage of the technique with crack element is that it dees
not neecl to update the mesh topology to follow the progressive cracking. Numerical results by
the techniques are demonstrated.

Keywords : fracture mechanics of concrete, fracture process zone, microcracking, bridging,
Dugdale-Barenblatt type model, tension-softening curve, finite element technique, discrete crack
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Fig. 1 Tensile stress and displacement curve of concrete
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Fig. 2 Tension-softening curve and fracture process zone
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Fig. 7 Finite element with cracked elements
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Fig. 8 Cracked element with discontinuous line
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Fig. 9 Stresses and displacements of discontinuous line
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