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Calculation of stress intensity factor considering out-of -plane bending for a
patched crack with finite thickness
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Abstract

A simple method was suggested to calculate the stress intensity factor for a one-sided patched crack with
finite thickness. To consider out-of-plane bending effect resulting from the load-path eccentricity, the spring
constant as a function of the through-thickness coordinate z was calculated from the stress distribution in the
un-cracked plate, (=0, z), and the displacement for the representative single strip joint, u,(y=0, z). The
stress intensity factors were obtained using Rose’s asymptotic solution approach and compared with the finite
element resuits. In short crack region, two results had a little difference. However, two results were almost
same in long crack region. On the other hand, the stress intensity factor using plane stress assumption was
more similar to finite element result than plane strain condition.
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Fig.1 Repair configuration: (a) Patched crack with reinfocement, (b) Cross-section along A-A’, (c) A single
strip joint
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Fig. 2 Distributed springs model for a patched crack
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Table 1. Physical dimensions and material properties of a

typical repair
Layer E(GPa) \ Thickness(mm)
Plate 71 03 3.0
Reinforcement| 207 0.3 1.02
Adhesive 0.7 0.33 0.203

* Adhesive’s shear modulus G,
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Fig. 3 Comparison of spring constants
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3D FEM : Wang et al. [2]
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Asymptotic value : Eq. (20}
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Fig. 4 Comparison between asymptotic solution and
finite element results® for plane strain condition.
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Asymptotic value : Eq. (20}
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Fig. 5 Comparison between asymptotic solution and
finite element results™® for plane stress condition.
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