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RESUMO N° 92
 

MODELLING CRACK FAILURE AND REPAIR
BY HYBRID-TREFFTZ STRESS FINITE ELEMENTS
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A hybrid finite element method based on an equilibrium model is used to directly approximate the stress fields 
in linear elastic plates. The Trefftz basis functions automatically verify compatibility, equilibrium and constitu-
tive relations in the element’s sub-domain. The displacements on the static boundary are independently ap-
proximated by Tchebychev and Bernstein polynomials, and used to enforce the equilibrium in a weak sense. 
The kinematic boundary conditions are locally enforced by constraining the displacement approximation (1). 
Particular solutions added to the stress basis enhance the results and are essential to capture singular stress 
fields appearing in crack problems. The method gives directly the stress intensity factor and the opening 
displacement of cracks (2). The analytic solution of an infinite plate with a semi-infinite crack filled with an 
elastic material (3) has been used successfully to model problems of crack repair (4). Following the previous 
work, we use the solution of the Griffith’s problem to model cracks embedded in finite elements. The extended 
problem of a center crack filled with an elastic material is solved by the Westergaard approach and the solution 
is applied to improve the stress approximation on the crack process zone. A parallelized C-language code was 
developed to produce the numerical tests.
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