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Nonlinear Fracture Analysis of Concrete Structures
Based on Stress-Strain Relation

R®» A Hm*
Oh, Byung ‘Hwan

Abstract

Developed is a nonlinear fracture theory which can model the complex fracture behavior of
concrete. This theory is based on the nonlinear behavior due to progressive microcracking and
strain-softening in the fracture process zone of concrete cracks. The simplified realistic fracture
model which preserves the same fracture energy for the different fracture process‘ zone widths
is also derived. By modeling fracture through stress-strain behavior, the effect of compressive
stresses parallel to the crack plane can be easily taken into account. The comparisons of the
present theory with valuable fracture test data available in the literature show good agreements,
and the existing linear theory exhibits in many cases large deviations from the actual test
results. A simple approximate formula for the fracture energy of concrete which should, be
necessary for the fracture analysis of concrete structures is derived. Finally, the application of
fracture theory to reinforced: concrete and the necessity of further research are discussed.
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