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INITIAL BUCKLING OF SQUARE PLATES IN SHEAR WITH CENTRAL FLANGED 
CIRCULAR HOLES (TENTATIVE)

1. NOTATION

Both SI and British Units are quoted but any coherent system of units may be used.

2. NOTES

This Item gives data for calculation of the initial elastic buckling stress of a flat square isotropic plate in
shear with a central circular hole, the boundary of which is reinforced or flanged.

width of plate m in

diameter of central hole (see Sketches 2.1 to 2.4) m in

modulus of elasticity of plate material N/m2 lbf/in2

effective height of hole reinforcement (see Sketches 2.1 to 2.4) m in

elastic buckling stress coefficient defined by 

average edge shear stress at which plate would buckle 
elastically

N/m2 lbf/in2

plate thickness m in

effective width of hole reinforcement (see Sketches 2.1 to 2.4) m in

Suffix

 relates to plates without holes

Sketch 2.1   Sketch 2.2   Sketch 2.3   Sketch 2.4   
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Figures 1, 2 and 3 give, for values of d/b, curves of K/K0 plotted against h/t for values of d/w.  Values of
K0 may be determined from Figure 1 of Item No. 71005 “Buckling of flat plates in shear”.  The figures are
based on two separate sources of data; firstly, finite element calculations for square panels having d/b = 1/3
and symmetrical reinforcement of the type shown in Sketch 2.1 and, secondly, experimental results on
nearly square panels having flanged holes of the types shown in Sketches 2.2, 2.3 and 2.4.  Agreement with
experiment is adequate provided that d/t is 100 or more.  The few test results available below this value of
d/t show serious disagreement.  For that reason and because of the limited amount of data available this
Item is designated tentative.

The data relate strictly to the elastic buckling of square plates.  For rectangular plates b should be taken as
the smaller dimension and the data may be used where the other dimension is not greater than 1.25b.

3. DERIVATION

4. EXAMPLE

It is required to determine the initial buckling stress of the square plate shown in Sketch 4.1 under the action
of uniform shear.  The modulus of elasticity of the panel material is 73 000 MN/m2 .

From Item No. 71005, Figure 1, K0 = 11.35.  The reinforcement height will be taken as the total height of
the lip of 10 mm, w will be taken as equal to t and, as shown in Sketch 2.3, d will be taken as the diameter
where the lip commences so that  and .  Also d/b = 180/300 = 0.6.
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