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ABSTRACT: A numerical study of the local buckling and fracture response of a thin composite plate with an
inclined crack and subjected to tension is presented. Local buckling of the unsupported edges of the crack
occurs due to compressive stresses caused by a Poisson effect in the neighborhood of the crack. The relationship
between fracture of a plate with a crack and the local buckling and postbuckling responses of the plate is
established through a geometrically nonlinear finite-element analysis in conjunction with concepts from fracture
mechanics. The analysis is based on a co-rotational form of the updated Lagrangian formulation that is
implemented with a triangular shell element that includes transverse shear deformation effects. The potential
energy release rate results are computed for a predetermined radial crack propagation direction that coincides
with the location of the maximum stationary strain energy density near the crack tip. The results indicate that
the local buckling load increases and the potential energy release rate decreases as the crack orientation changes
from a transverse crack to a longitudinal crack aligned with the direction of the applied tension load. The effect
of stacking sequence on the local buckling load and on the energy release rate for specific crack orientations is
also discussed.
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ABSTRACT: Results from a numerical and experimental study of the response of compression-loaded quasiisotropic curved panels with a centrally located circular cutout are presented. The numerical results were
obtained by using a geometrically nonlinear finite element analysis code. The effects of cutout size, panel
curvature and initial geometric imperfections on the overall response of compression-loaded panels are
described. In addition, results are presented from a numerical parametric study that indicate the effects of elastic
circumferential edge restraints on the prebuckling and buckling response of a selected panel and these

numerical results are compared to experimentally measured results. These restraints are used to identify the
effects of circumferential edge restraints that are introduced by the test fixture that was used in the present
study. It is shown that circumferential edge restraints can introduce substantial nonlinear prebuckling
deformations into shallow compression-loaded curved panels that can result in a significant increase in buckling
load.
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ABSTRACT: Results of buckling and nonlinear analyses of the Space Shuttle external tank superlightweight
liquid-oxygen (LO2) tank are presented. Modeling details and results are presented for two prelaunch loading
conditions and for two full-scale structural tests that were conducted on the original external tank. The results
illustrate three distinctly different types of nonlinear response for thin-walled shells subjected to combined
mechanical and thermal loads. The nonlinear response phenomena consist of bifurcation-type buckling, shortwavelength nonlinear bending, and nonlinear collapse associated with a limit point. For each case, the results
show that accurate predictions of nonlinear behavior generally require a large-scale, high-fidelity finite-element
model. Results are also presented that show that a fluid-filled launch-vehicle shell can be highly sensitive to
initial geometric imperfections. In addition, results presented for two full-scale structural tests of the original
standard-weight external tank suggest that the finite-element modeling approach used in the present study is
sufficient for representing the nonlinear behavior of the superlight-weight LO2 tank.
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ABSTRACT: A preliminary design tool for metallic stiffened fuselage cylindrical panels subjected to
longitudinal compression has been developed and validated by comparison to test results. Several
methodologies for stiffened panel buckling and failure predictions were examined and evaluated. An
appropriate level of analysis fidelity was determined for different failure modes and design details. Results from
panel tests conducted to verify analytical methods used to design the Gulfstream V aircraft were presented. The
panels were representative of four general skin/stringer configurations on the aircraft. Finite Element analyses
and standard analytical methods were used to predict panel failure loads. The accuracy of the finite element
analysis predictions was dependent upon the level of detail included in the model. The inclusion of such details
as fasteners had a significant effect on the predicted failure load. The omission of such complexities from the
finite element model led to unconservative failure predictions. Standard analytical methods were found to be
more efficient than finite element methods and produced conservative panel failure loads. Improvements for a
preliminary design tool were identified to reduce conservatism in failure predictions and thereby reduce
structural weight.

