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ABSTRACT: In this presentation, we discuss a new three-dimensional J-integral based on the virtual
crack extension and the domain integral method. It is the three-dimensional version of the T*¢ which
represents the energy dissipation into a small volume surrounding the crack front, per unit crack
extension. Engineering structures sometimes undergo large deformations prior to their failures. It
has been pointed out that the so-called path independent property was lost because of finite
rotation. To retain the path-independent property, an additional term must be included. Such
formulation was presented as the T*g integral. Recently researchers proposed a new three-
dimensional J-integral formulation considering the virtual crack extension. They also included the
additional term. The J-integral was extended to the AJ to characterize crack propagation phenomena
under cyclic loads. In this presentation, we will present the derivations of new J-integral and AJ. Some
numerical examples on the evaluation of J-integral and a ductile crack propagation analysis under a
large cyclic load will be shown.
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