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Thin-walled  cylindrical  shells  are  used  as  main  structural  components  in
various branches of engineering. Buckling is the key design criterion for these thin-walled 
structures.   Cylindrical  shells  typically  exhibit  unstable  post-buckling  behavior  and  their 
behavior is correspondingly very sensitive to small geometric or load imperfections.In this 
paper,  an  approach  to  assess  the  modal  interaction  characteristics  of  composite  cylinders 
under axial loading and their effects on the load carrying capability  is presented.

In recent years, extensive research, including the NASA Shell Buckling Knock-Down Factor 
(SBKDF) project, has been carried out in order to develop design approaches that lead to 
appropriate,  not  too  conservative  design  loads  [1-4].  Both  deterministic  and  probabilistic 
approaches  are  under  investigation  within  the  EU  FP7  project  DESICOS.  An  important 
deterministic  approach  further  pursued  within  DESICOS is  the  Single  Perturbation  Load 
Approach.

An alternative  deterministic  approach  to  define  knock down factors  is  based  on  Koiter's 
imperfection sensitivity theory.  This theory has been applied to the buckling of composite 
shells both within a semi-analytical context [5] and within a Finite Element framework [6].  In 
[5],  Koiter's  initial  postbuckling theory was employed  using a  numerical  solution of the 
governing Donnell-type differential equations, while in [6] a Finite Element based reduced 
order model with a small number of representative modes was used. In [6] it was shown that 
for a given imperfection pattern, for small imperfection amplitudes the limit-point buckling 
loads  obtained  with  the  reduced  order  model  compare  reasonably  well  with  full  model 
nonlinear analysis. The objective of the present work is to investigate the characteristics of 
specific  relevant  modal  interactions  and  to  determine  how  these  interactions  affect  the 
decrease of the load carrying capability of composite shells.

In  the  present  work,   studies  using  both  the  semi-analytical  and  the  Finite  Element 
implementation  of  Koiter's  theory   are  carried  out  in  order  to  identify   relevant  modal 
interactions  for  composite  shells  under  axial  loading.  Using  representative  imperfection 
patterns, both modes affine to buckling modes  and appropriate specific modes,  for certain 
composite shells the reduction of  the load carrying capacity is established.
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