
The aim of the project is to develop a method allowing to analyze the stability and load capacity of thin-walled 
plate constructions subjected to variable loads over time. The method will be developed and tested for the simplest 
components, such as thin plates. The analysis will cover isotropic, orthotropic and composite plates (laminates) 
in the context of the assessment of their response to variable load over time (dynamic response). In the proposed 
method, the evaluations implemented and adapted to the deformation analysis of deformable bodies will be tools 
used mainly in the theory of dynamic systems vibrations (e.g. in the theory of bifurcation and chaos). The damping 
effect and its influence on the dynamic response of the study structure will be analyzed. The proposed method a 
two-parameter function of deflection will take into account. Numerical investigations for the loads of moderately 
large amplitude and durations from the time of equal periods of fundamental vibrations of the plate to the times 
many times greater than the period of fundamental vibrations of the structures will be made. 
 The work plan assumes for the implementation of the project the following specific 
objectives: 

1. Dynamic analysis for isotropic, orthotropic and composite plates (laminates) without damping effect 
and two-parameter function of deflection. 

2. Determination the impact of damping effect on the nature of dynamic response for isotropic, 
ortotropic and composite plates. 

3. Determination the impact of two-parameter function of deflection on the nature of dynamic response 
and improving the accuracy of the solution in a postbuckling range for isotropic, ortotropic and 
composite plates. 

 All numerical analysis will be conducted by applying tools that are mainly used in the vibrations theory 
of dynamical systems such as: phase portraits, Poincaré maps, Lyapunov exponents, FFT analysis.  
 The authors decided to develop a new method using tools mainly used in vibration theory of mechanical 
systems in order to analyze the structures that have been mostly studied by using criteria that were based on the 
analysis of deflection of the structure [1-3] or the analysis of stress state [4]. It should also be noted that in most 
dynamic stability works, the damping effect and the two-parameter function of deflection were not taken into 
account (e.g. [5-8]). 
Therefore, a significant result of the research will be the determination the impact of damping effect and two-
parameter function of deflection on the nature of dynamic response and improving the accuracy of the solution in 
a postbuckling range for isotropic, ortotropic and composite plates. 
 The successful implementation of the project objective will provide a valuable contribution to the study 
of dynamic stability (dynamic response) of plate structures by using unpopular dynamic method. The results 
significantly expand the knowledge in the field of dynamic stability of the test structures by applying tools such 
as: phase portraits, Poincaré maps, Lyapunov exponents, FFT analysis. Using above tools allow not only estimate 
the stability (or lack thereof) of analyzed structures but also present the nature of solution. In addition, it should 
be noted that the applicants undertake scientific issue of interdisciplinary nature.  
 The results of this work will have a universal character, because the dynamics of nonlinear systems and 
transition from stationary to quasi-periodic or chaotic solutions relate to various fields of science. 
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