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Efficient Inverse Analysis to Search
for the Edge Crack in the Semi-Infinite Plate

Dai-Heng CHEN, Nao-Aki NODA and Kazuhiro ODA

In this study, the location of the edge crack in the semi-infinite plate and the loading stress at the
infinity are detected by the data of strains measured around the region of the crack. In searching for
the location of the edge crack, the method of gradient search is employed to minimize the square sum
of the residuals between the measured strain distributions and the computed ones for the assumed
crack locations. The strain field induced by the assumed edge crack is exactly analyzed by using the
hypersingular integral equation method (HIEM). All integrals used in the present analysis are
expressed in closed forms and the results can be given with short CPU time. The starting point for
the gradient search can be estimated efficiently on the basis of the concept of the body force method
where the crack can be represented by a pair of point forces. The results show the location of the
crack are determined efficiently with good accuracies.

Key Words: Inverse Problem, Elasticity, Nondestructive Inspection, Hypersingular Integral Equa-
tion Method, Edge Crack, Semi-Infinite Plate
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