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> Lezione 20

Instability of cylindrical shells 
(Instabilità: le lastre curve (tubi))
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Structural Stability and 
Limit Analysis of Structures

(Instabilità delle strutture e calcolo a rottura)
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https://www.youtube.com/watch?v=XVJrcizcdwE
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https://www.youtube.com/watch?v=y5VRww1Ypwk

https://orilab.art/natural/yoshimura

https://shellbuckling.com/
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Opoka, S. and Pietraszkiewicz, W., 2009. On refined analysis of bifurcation 

buckling for the axially compressed circular cylinder. International Journal of 

Solids and Structures, 46(17), pp.3111-3123.
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SIMPLIFIED VERSION (Timoshenko)
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Finite elements 

analysis 
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Hinged laminated cylindrical panels under 

point load 
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Central deflection for the cross ply laminate panel A (h=12.6 mm)
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Central deflection for the cross ply [0/90/0] laminate panel B 

(h=6.3 mm) 
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Central deflection for the laminate panel C (h=3.15 mm) 
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Central deflection for the laminate panel C (h=3.15 mm) 
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Axial compression of composite cylindrical panel 
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The first buckling mode (MSC Nastran 80X80 QUAD4 elements, 

Pcrit = 140.34 kN)
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Pre-buckling deformation at P=136.60 kN 

(MSC Nastran 80x80 QUAD4 elements) 
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Post-buckling deformation at P=110.26 kN 

(MSC Nastran 80x80 QUAD4 elements) 
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Imperfection sensitivity of the layered panel 

buckling 
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Buckling of composite cylindrical panels with square cut-outs
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Linear buckling modes obtained for Case I with model 24X40 

QUAD4 elements
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Linear buckling modes obtained for Case II with 37X76 

QUAD4 elements
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