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A finite element method for two-dimensional crack problems under plane stress,
plane strain and axisymmetric conditions is presented. A corresponding finite element
computer program has been developed to estimate the J-integral parameter.

The domain integral method, for which the J-integral expression has been
changed from a line-integral expression into a domain form, is utilized as the J-integral
solution scheme. The 6-node triangular element mesh is enhanced by 9-node
degenerated elements as crack tip elements. The adaptive remeshing technique is
implemented for automatically generating small elements in the regions where large
changes in the von Mises stress gradients occur. At the same time, larger elements are
generated in the other regions where the stress is nearly uniform. After the new refined
mesh has been generated in a load level, a solution mapping scheme is employed to
transfer the old-mesh displacement fields onto those of the new mesh to provide good
initial fields for the new load level.

The finite element computer program was verified by calculating the J-integral of
many benchmark examples of which the solutions are presented in the literature. The
results have demonstrated that the combined domain integral and finite element method
with adaptive remeshing technique and solution mapping scheme is efficient in

determining the J-integral.





