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BUCKLING – CRIPPLING STRESS ESTIMATION
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STRUCTURAL IDEALISATION

1) The longitudinal stiffeners and spar flanges carry only axial stresses 

2) The web, skin and spars webs carry only shear stresses 

3) The axial stress is constant over the cross section of each longitudinal stiffener 

4) The shearing stress is uniform through the thickness of the webs 

5) Transverse frames and ribs are rigid within their own planes and have no rigidity 
normal to their plane. 
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•The stiffeners are represented by circles called booms, which have a
concentrated mass in the plane of the skin.

•The direct stresses are calculated at the centroid of these booms and are
assumed to have constant stress through their cross-section.

•Shear stresses are assumed uniform through the thickness of the skins and
webs.
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Crippling stress

• Compressive buckling stress for equal length angle section
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Compressive buckling stress for simple flange web 
Elements
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The Needham’s method
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The Gerard method
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Determination of g
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Sheet effective width
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S.NO QUESTION ANSWER

1 Gerard method

2 Crippling stress

3 Needham’s method
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