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ABSRACT: Elliptical shell structures will increasingly be used as construction elements in future aerospace
concepts. The static and the stability behavior of such non-axisymmetric shells is analyzed in this paper. To
describe the behavior of the shell structures a complete tensor formulated shell bending theory considering the
Kirchoff-Love hypothesis is uses. Examples are presented showing the mechanical behavior under thermal
loads, surface loads, and a combination of these loads. The achieved results demonstrate the capability of the
introduced calculation method.
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ABSTRACT: A stiffness matrix for an element of a shell of revolution has been derived, considering arbitrary
load distributions and initial geometric imperfections. This element-stiffness matrix is based on the transfer-
matrix method and describes the whole section of a shell of revolution between two rings in modal coordinates
(a so-called super-element). The modal coordinates here are circumferential Fourier members, thus reducing the
partial differential equations to ordinary ones. Several stability analyses investigating the sensitivity of
composite shells to different geometric imperfection shapes were carried out. The influence of the load
distribution and boundary conditions in combination with geometric imperfections was analysed by different
modellings of a hypothetical Jupe Avant shell of the ARIANE 5 rocket.
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ABSTRACT: This review highlights some practical aspects of the design of thin-walled shells for aerospace
applications. This type of shell must comply with the mission profile. It is therefore necessary to find an
optimum structural concept with low weight, high strength, high buckling load and a low imperfection
sensitivity. In an optimum design, structural instability occurs slightly below the material strength or yield
strength. In general, and by contrast with other structural elements such as beam and plates, a thin-walled



cylindrical shell shows a high imperfection sensitivity. Hence, recommendations are given concerning the
design of shells and approximate stability analyses are presented for different mechanical loading conditions.

Möcker, T. & Reimerdes, H.-G. (Department of Aerospace and Lightweight Structures, RWTH Aachen
University, Wüllnerstr. 7, 52062 Aachen, Germany, ), “Load carrying capability of stringer stiffened curved
composite panels in the postbuckling region”, Proceedings of the European Conference on Spacecraft
Structures, Materials and Mechanical Testing 2005 (ESA SP-581). 10-12 May 2005, Noordwijk, The
Netherlands. Edited by Karen Fletcher., doi: 2005ESASP.581E.143M
ABSTRACT: (cannot cut and paste abstract)

Torsten Möcker and Hans-Günther Reimerdes (Department of Aerospace and Lightweight Structures, RWTH
Aachen University, Wüllnerstr. 7, 52062 Aachen, Germany), “Postbuckling simulation of curved stiffened
composite panels by the use of strip elements”, Composite Structures, Vol. 73, No. 2, May 2006, pp. 237-243,
Special Issure: International Conference on Buckling and Postbuckling Behavior of Composite Laminated Shell
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ABSTRACT: The buckling and postbuckling behaviour of stiffened composite panels is investigated in this
paper. For the analysis a procedure is applied that is based on the discretisation of the structure by strip
elements. This procedure enables the determination of element stiffness matrices representing analytical
solutions of the governing differential equations. Next to the presentation of the underlying theory, numerical
results are given for a curved stiffened panel configuration. In order to verify the applicability of the approach, a
comparison to experimental results is included.
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ABSTRACT: In the first part of this paper, rib-stiffened thin-walled spherical shells under external hydrostatic
pressure are optimized using classical approximate methods and empirical knock-down-factors. In the second
part of the paper, the influence of known imperfections is investigated. The thin-walled spherical shells under
external pressure are very sensitive to geometrical imperfections. Hoff recognized that for entire isotropic
spherical shells the more likely imperfection will be a local circular dent, which for such shells, can always be
considered as an axisymmetric one. Hoff's idea has been further investigated by Koga–Hoff, Galletly et al.
These results showed that for a given depth of an imperfection a critical size of the corresponding circular dent
exists, giving the minimum for the actual load carrying capacity of the shell. This paper suggests to extend
Hoff's theory to isogrid and waffle-grid stiffened spherical shells. The issue of these investigations is a set of
knock-down-factors plotted versus imperfection amplitude related to the total thickness of the rib-stiffened
(isogrid or waffle-grid) shell. These curves fit reasonably with those established for isotropic shells by Hoff et
al. or by Koiter, and enable to estimate the jeopardy of measured actual dents.


