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Fracture Behavior of Concrete and Equivalent Crack Length Theory
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Abstract

Several series of fracture tests were conducted to explore the fracture characteristics and
to determine the fracture energy of concrete. A stable three-point bend test was employed
to generate the load-deflection curves. The fracture energy may then be calculated from the
area under the complete load-deflection curve. The initial notch-to-beam depth ratio (ao/H)
was varied from zero to 0.6. The prediction formula for the fracture energy of concrete is
also derived and is found to depend on the tensile strength and aggregate size. The proposed
fracture energy formula can be used for the fracture analysis of concrete structures. The
present study also devises an equivalent crack length concept to predict the maximum failure
loads of concrete beams. A simple formula for the equivalent crack length is proposed.
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