FEM-based analysis of nonlinear statics and dynamics of structures
Yuri Spirochkin

This numerical analysis method is a further development of the author’s method for analyzing
dynamic loads on items of mass during an aircraft emergency landing. The analysis of nonlinear
statics and dynamics of structures covers engineering objects from vehicles to energy facilities
and a wide range of loading cases. The development, based on finite element modeling of the
analyzed structure, was carried out from 1988 to 2003 and led to the creation of a sufficiently
universal methodology implemented in the NewTone software system.

Using NewTone, the following problems can be solved:

e calculation of the response of a 3D structure to static or dynamic loads specified by applied
forces or kinematic parameters, taking into account large displacements and plastic flow of
the material;

¢ analysis of the dynamics of a structure that collapses when it collides with an obstacle;

e analysis of the dynamics of a structure when separating into parts (for example, during
separation of the launch boosters);

e calculation of eigen modes of a pre-stressed structure;

¢ calculation of eigen modes of a structure immersed in fluid and (or) containing it in internal
cavities;

o linear static analysis;

e calculation of forced vibrations of a structure in linear statement under stationary or non-
stationary loading.
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User interface of NewTone by example: Calculation of forced vibrations of the ITER back
plate. Postprocessing: Dynamic stresses


https://spirochkin.wixsite.com/info/works
https://spirochkin.wixsite.com/info/works

The developed method and software involve the use of both conventional 1D, 2D and 3D
finite elements with Hermite shape functions, and special elements for solving dynamic
problems, including nonlinear ones, based on unconventional approximations.
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Some individual components of this method and software were applied in
FEM-based analysis of coupled vibrations
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