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ABSTRACT

The enhancement of the service life of damaged or cracked structures is a major issue for researchers
and engineers. The hierarchical void element with the integrals of Legend polynomials is used to
characterize the fracture behavior of unpatched crack as well as repaired crack with bonded composite
patches by computing the stress intensity factors and stress contours at the crack tip. The numerical
approach is based on the p-version degenerate shell element including the theory of anisotropic laminated
composites. Since the equivalent single laver approach is adopted in this study, the proposed element is
necessary to represent a discontinuous crack part as a continuum body with zero stiffness of materials.
Thus the aspect ratio of this element to represent the crack should be extremely slender. The sensitivity of
numerical solution with respect to energy release rate, displacement and stress has heen tested to show the
robustness of hierarchical void element as the aspect ratio is increased up to 2000. The stiffness derivative
method and displacement extrapolation method have been applied to calculate the stress intensity factors of
Mode I problem.

Keywords : patched crack, equivalent single layer theory, stiffness derivative method,
displacement extrapolation method, zero stiffness element
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