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STABILITY ANALYSIS OF SHELL STRUCTURES WITH OPENINGS 
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Academy of Sciences of Ukraine, Kharkiv, 
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 3Simon Kuznets Kharkiv National University of Economics, Kharkiv 

 

Advances in modern technology have led to an increasing need for thin-walled 

structures, one of the main advantages of which is high strength combined with 

relatively low weight [1]. In particular, thin-walled shells serve as load-bearing 

elements in mechanical engineering, shipbuilding, and, especially, the aerospace 

industry [2, 3]. Thin shells with various cutouts occupy an important place among these 

structures, and in practice, it is often necessary to know how and at what value of 

external load the process of loss of stability will occur. In the presence of an opening 

in the shell, global instability may be preceded by local instability, where disturbances 

are localized near the opening and diminish with distance from it. Although this often 

does not mean that the shell has exhausted its load-bearing capacity, in cases where, 

due to operating conditions, local instability is either completely unacceptable or could 

lead to a general loss of stability of the structure with a slight increase in external force, 

the question arises of determining the value of the corresponding critical load, as well 

as the nature of the local disturbances. 

Due to the significant heterogeneity of the stress-strain subcritical state in shells 

with openings – the determination of which is in itself a rather complex problem – 

considerable mathematical difficulties arise when studying local stability. The aim of 

this work is to develop a method for solving the local stability problem of cylindrical 

shells with a single circular cutout. A method of analysis is proposed that allows for 

the exact satisfaction of all boundary conditions and one of the stability equations 

within the framework of a linear formulation. The influence of the shell’s geometry 

and material properties on the values of the corresponding critical loads and deflection 

shapes is analyzed. 
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