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ABSTRACT

For acrodynamic reasons the wing contours in the chord wise direction must be maintained
without appreciable distortion. Therefore, to hold the skin stringer wing surface to contour shape
and also to limit the length of the stringers to an efficient column compressive length, internal

supporting units are required.

In the current report, a complete stress analysis for a wings subjected to different kinds of
loading is introduced. Two methodologies for the design of the wing are presented. The first
method is designing the wings as a shear resistant plate girder that will not buckle nor yield under
the applied loads. This method is used for the design of the lightly loaded ribs where the web

stiffeners are omitted and instead a series of standard flanged lightening holes are introduced.

The second method presents a methodology for the design of a wing subjected to moderate
to heavy loads (bulkheads). The second method is based on the incomplete diagonal tension
theory. Designing wingssubjected to heavy loads to act as a shear resistant plate girder will
produce a very massive structure. Instead the thickness of the rib will be reduced to the limit to
keep it within the elastic deformations limit but with less buckling resistibility where the rib is
forc;ad to be under incomplete diagonal tension field stresses. Uprighté are introduced to the wing
to support wing buckling. A complete stress analysis for the wings as well as web uprights is

presented. ‘The analysis procedure is based on theoretical evidence as well as empirical

formulations.
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