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Abstract
Damage tolerant design is a current approach for addressing fatigue damage in complex structures. It is known that many structures still have considerable remaining life in the presence of damage or cracks. Using the damage tolerant design approach which utilizes frequent inspections, evaluation of damage and life prediction it is possible to extend the useful safe life of many structures and components. 

In many welded or riveted structures multiple cracks initiate and grow together during the life of the structure. A special case of the multiple crack problem is when cracks emanating from rivet holes of aircraft lap joints coalesce and grow into large scale damage. This situation is classified as multi site damage (MSD).  In the analysis of multi site damage, stress intensity factor calculations for interacting multiple cracks are essential for evaluation of damage during life prediction calculations. However, only single crack stress intensity factor solutions by various methods are available for wide range of geometries and multiple crack stress intensity factor solutions are very limited in literature. In this work the weight function method is used to estimate the stress intensity factor of multiple cracks. This method is advantageous over other methods because stress intensity factors can be obtained efficiently for different loading conditions. 

In the current research it is found that available double crack weight functions can be replaced with single crack weight functions for approximating the stress intensity factor for double crack configurations. Even though double crack stress intensity factor solution has contribution from stress distribution and the double crack weight function, the former is found to be more (95 %) and hence the approximation works. This approximation can be used to predict the mode I, mode II stress intensity factors for overlapping cracks to demonstrate magnification and shielding and to predict crack growth of interacting edge cracks emanating from rivet holes of aircraft lap joints. Hence the crack propagation life can be calculated and Multi Site Damage (MSD) in aircraft structures can be predicted for life.
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