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INTRODUCTION & AIM RESULTS & DISCUSSION

The most accurate setting of material behavior
diagrams in finite element modeling (FEM) determines
the accuracy of reproducing the real mechanism of
structural failure under load. Therefore, the aim of the
study was to find the optimal type of diagrams that
would consider the nonlinear component and the
peculiarities of National Standards.

When performing FEM of composite steel and
concrete (CSC) structures in the ANSYS software
package, it was found necessary to consider the
plastic deformation in order to more accurately reflect
the actual behavior of composite sections, based on
the physical and mechanical properties of the
materials, which would correlate with the current

codes. As a result, parametric values of key points of
the plastic section of the concrete performance
diagram were obtained, which made it possible to
simulate the post-critical stage of CSC columns under
static and dynamic loads. The important aspect in CSC
column modeling was to take into account the joint
work of the concrete core and steel pipe from full
sliding to rigid connection, as well as the point of
compressive force application to the steel cap or
concrete.

METHOD

The study used statistical analysis of the steel design
parameters of the most commonly used steel classes
and the deformation-iteration method to determine the
curve of dependence between stresses and strains In
concrete, with control of the load-bearing capacity
criteria at each stage of the calculations.
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CONCLUSION

The resulting diagrams provide an appropriate
representation of the materials' nonlinear properties
with an accuracy of 5-7% compared to experimental
tests of similar structures, allowing for a correct
assessment of Ilimit states and optimal design
decisions in terms of safety and cost-effectiveness.

FUTURE WORK / REFERENCES

Further research will help gather enough statistical
data to train the neural network, which will make it way
easier to check and evaluate the results of
experiments on CSC structures.
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