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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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Orniginal and Ideahsed wing sections
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. . . LLTTITITIONS
*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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B oom areas contaimng
atea of stiffeners and
bending carrying area
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a) Actual panel.b) Idealised panel with same nmumber of
stitteners and booms_c) Idealised panel with reduced boom
mmunber d) Further Idealised panel with all stitftener

and bending carrving areas hmmped mto two booms
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Crippling stress
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* Compressive buckling stress for equal length angle section
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Angie Angie
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Basic Angle
Unit. One
edge free.

crippling stress (psi)

unit Qi 1
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The Needham’'s method

4 such
L 4 units

!
Basic Angle
Unit. Nao

edge free. FEEchyE,

compression yield stress {(psi)
Young’s modulus of elasticlty 1n

compression (psi)

aquivalent b/t of sectlon =

(za + b}/2%

ronaefficient that depends on the

degree of edge support along The
adges of contiguous angle unlts.

Speciflcally Tthey are:-
Ca = 0.316 (two edges

C}
b
(!

fraea)

0.342 {(one edge freea)
A 0.36868 [(no edge free)
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The Gerard method

O TR | I 1 I 1

LLTTITITION S

crippling stress for section (psi)
compressive yield stress (psi)

element thickness (inches)

secticon area (in.?)

Toung’s modulus of elasticity

number of flanges which compose the
composite section, plus the number

o CULS necessary to divide the
sectlon Into a series or flanges., S=ea
Filig. C7.6 for method of cutting compo-
Slte sections to determine value of .
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Determination of g

Distorted Unloaded Edg eg

Plate
Basic Section i1 Cut 4 Euts
g = 2 2 Flanges 8 Flanges
3 =g 12 =

Straight Unlcaded Edges

T-Section Erur:u’arm H-Sectiun
Basic Section O Cuts 1 Cut
g = 3 4 Flanges 6 Flanges
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Sheet=-stiffener panel
Fig. 0 Sheet stress distribution before bucklmg
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Sheet stress distribution after buckling
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Equivalent sheet effective width
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