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Abstract
Composite stiffened panels used in aerospace structures can sustain loads far in excess of their
buckling loads, as their collapse is generally observed deep into the post‐buckling range. The
collapse mode is quite complex, as it is due to the interaction of the post‐buckling deformation with
different failure modes, such as intralaminar damage, delamination, skin‐stringer separation. The
phenomenon is even more complex when fatigue loads are considered in the post‐buckling regime
and when defects such as manufacturing defects or impact damages are present.
The ability to predict the collapse due to static and fatigue loads and the mechanisms involved in the
failure is crucial for the assessment of damage tolerance and the rational design of the composite
structures.
This work investigates the capabilities of composite stiffened panels to work in the post‐buckling
field, considering mainly single‐stringer composite specimens under compressive loads, that
represent a level of complexity that can bridge the gap between coupon specimens and structural
components.
The results obtained from a large test campaign will be presented. The results show the possibility to
allow composite panels to work in the post‐buckling field during the operative life, moving up the
design ultimate load near the collapse load in the next aircraft generation. The test results of these
specimens are ideal also for validating or redefining aspects of state‐of‐the‐art damage models, and
in particular the modeling and numerical issues related to compression failure and structural
collapse.
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