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Formulating a Triangular Element with Elasto — Plastic Crack

M. R. Pajand S. R. Mousavi

Abstract Cracking increases the flexibility and displacement of structures. This paper introduces a
triangular element with internal crack considering the increase in flexibility of the element. First,
Relationship between strain energy release rate and stress intensity factor by fracture mechanic
approach is used to calculated energy released by the crack. Then, additional flexibility matrix is
obtained in the independent system. This matrix is added to the compliance matrix of a non-cracked
element. Finally, Stiffness matrix is calculated by compliance matrix and transformation matrix for the
plane problem. Stiffness matrix obtained with this approach includes the decreasing effect of stiffness
due to cracking.

Key Words Finite Element, Fracture Mechanic, Crack, Flexibility, Stress Intensity Factor, Material
Matrix, Energy Release Rate.
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