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A study on the calculation of stress intensity factor for a patched crack using
approximate weight function
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Abstract

A cracked-plate with a patch bonded on one side is treated with a crack-bridging model: assuming
continuous distribution of springs acting between crack surfaces. the approximate weight function was
introduced to obtain the stress intensity factor of patched crack subjected to residual stress or non-uniform
stress. The stress intensity factors for the partially patched crack within finite plate or the patched crack
initiated from a notch were successfully obtained by numerical calculation.
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a crack length

k spring constant

S stiffness ratio (= Et, /E}',tp )

t thickness of specimen

o, remote applied stress

K stress intensity factor
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Fig.1 Repair configuration: (a) Partial patched crack with reinforcement, (b) Cross-section along A-A’
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Fig.2 Distributed springs model for a partial patched crack
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Fig.4 Schematic of patched cracks initiated from a notch : (a) two cracks from a hole; (b) one crack from a
single edge notch
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Table 1. Physical dimensions and material properties of a

typical repair
Layer E(GPa) v Thickness(mm)
Plate 71 0.3 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.5 Stress intensity factor for a partial patched center
crack.
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Fig.6 Stress intensity factor for fully patched cracks
initiated from a hole.
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Fig.7 Stress intensity factor for fully patched cracks
initiated from a single semi-circle hole.
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