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Application of the covariant formalism on the crack edge when the aperture is constant in the reference coordinate is presented. In this
paper a unified treatment for the symmetric and asymmetric types of crack edge is proposed. A closed-form solution for a constant pre-
stress is presented. Some illustrative applications are presented. Asymptotic solution for cracks in uniaxially stressed plates and shells
are presented. The asymptotic solutions are obtained by an application of the variation of parameter method (VOPM) developed by G.
J. Brookes and A. A. Griffith (6). The asymptotic solutions are used to analyze the effect of the thickness of the material on the stability

of the crack, and the results are in good agreement with those obtained using the regular perturbation method (RPM). Some
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In this paper, a three dimensional (3D) generalized Roth cracking criteria is suggested. It is assumed that the residual stresses exist in
thin shear zone and surface zone, and their magnitudes are proportional to the extent of initial fault damage. Under constant strain,

residual stress distribution is constant for a given damage type, and the three dimensional Roth cracking criterion is a linear function of
crack length. With increasing strain, the crack length will grow larger with an increasing ratio of the surface to shear zone. The effects
of three dimensional residual stress distribution on the three dimensional residual stress magnitude and thickness are studied. This

study may offer some new insight into understanding the failure mechanism of composite steel, such as adhesive shear fracture. The
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