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Fracture Analysis of Concrete Cylinder
by Boundary Element Method
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Abstract

Fracture mechanics does work for concrete, provided that one uses a proper, nonlinear form of fracture
mechanics in which a finite nonlinear zone at fracture front is being considered. The fracture process
zone is a region ahead of a traction-free crack, and the development of model of fracture process zone
is most important to describe fracture phenomena in concrete. This paper is about fracture behavior of
concrete cylinder under lateral pressure. Concrete cylinders were made of high strength normal concrete,
steel fiber reinforced concrete and steel fiber reinforced polymer-impregnated concrete and the fracture
behavior such as cracking propagation and ultimate load are observed. The fracture process zone is
modelled by a Dugdale-Barenblatt type model with linear tension-softening curve and are implemented
to the boundary element technique for the fracture analyses of the cylinders. The experimental results
are compared with analysis results and tension-softening curves for the steel fiber reinforced concrete
and steel fiber reinforced polymer-impregnated concrete are obtained by back analyses.
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