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In order to evaluate the behavior of a fatigue crack in the local part of complex and large-scale civil engineering 
structures such as orthotropic steel deck, we develop a fatigue crack simulation code by implementation of 
PU-XFEM into the general-purpose FEM analysis software. We have adopted the multiple-nodes to increase the 
nodal degrees of freedom. This makes possible to implement the PU-XFEM approximation to various software 
without any changes of the definitions in the convention rules. The performance of the developed code is 
evaluated through verification of the numerical accuracies of fracture mechanics parameters using basic models. 
Then, the developed code is applied to the numerical simulations of the fatigue crack propagation in the 
orthotropic steel deck specimen using bulb rib, as an example. It is concluded that the developed PU-XFEM 
analysis code is useful for the quantitative evaluation of fatigue propagation in actual structure. 
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