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Simulation of crack stability based on 3D J-integral//Ll Zi-yang' 2> 1IJi7 XIANG Yang' 2 1. Nanjing Hydraulic Research
Institute  Nanjing 210029  China 2. Dam Safety Management Center of Minisiry of Water Resources P. R. China Nanjing
210029 China 3. Huanghe Hydropower Development Co. Lid. Xining 810008 China

Abstract As regarding the limitation of K criterion for the stability analysis of cracks under linear elasticity condition the 3D J-
integral was merged in finite element programs. The stability of the existing cracks in structures was analyzed. The technical
methods were mainly discussed including the realization of topology search to automatically select the integral loop through
establishing adjacent matrix between nodes and the discrete treatment of integral calculation. Case analyses show that the J-integral
and the rational selection of extrapolated nodes both have similar calculated results of stress intensity factor at the end of cracks.
However the J-integral has lower requirements of the cell sizes and smaller dependence on paths thereby it is more comparable
and referential as a judge criterion for the crack stability.
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