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This work was divided into two parts: prediction of the strength of structures under single impact and prediction of the strength of structures under cyclic impacts. In this paper offered practical advices how to use these methods to predict mechanical strength of the structures.
In the first part of this work proposed three different methods of predicting the strength of structures. These methods based on the results of the finite-element modeling at the software suit ANSYS. Calculation of the strength of the structures by direct method and by J-integral was performed using the existing features in ANSYS. The macro was created to calculate the mechanical strength by Neuber – Novozhilov. Also a comparison with theoretical predictions was made. The advantages and disadvantages of each of these methods were represented.
In the second part we consider two methods of predicting the fatigue strength of the structures. These methods are also based on the results of the finite-element modeling. The satisfactory results have been obtained for the structures with «simple geometry». The results do not contradict the experimental data for the structures with «complex geometry» (with stress concentrators), but these results require a more thorough check.
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