
 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

ESDU Struct 02.01.10

Endorsed by
The Royal Aeronautical Society

Buckling stress coefficients for slightly
curved plates with clamped edges

in compression

Issued January 1948
With Amendment A

September 1979

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: ESDU STRUCT 02.01.10 A 1979

http://www.avadocuments.com/doc/esdu-struct-02-01-10-a-1979
http://www.avadocuments.com/doc/esdu-struct-02-01-10-a-1979


 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

i

ESDU Struct 02.01.10
BUCKLING STRESS COEFFICIENTS FOR SLIGHTLY CURVED PLATES WITH 
CLAMPED EDGES IN COMPRESSION

CONTENTS

Page

1. NOTATION 1

2. NOTES 1

3. DERIVATION 2

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ESDU STRUCT 02.01.10 A 1979

http://www.avadocuments.com/doc/esdu-struct-02-01-10-a-1979
http://www.avadocuments.com/doc/esdu-struct-02-01-10-a-1979


 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

1

ESDU Struct 02.01.10
BUCKLING STRESS COEFFICIENTS FOR SLIGHTLY CURVED PLATES WITH 
CLAMPED EDGES IN COMPRESSION

1. NOTATION

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

2. NOTES

This Item presents data on buckling stress coefficients for slightly curved plates with clamped edges in
compression. The data apply to isotropic plates of uniform curvature with clamped edges and negligible
lateral restraint, and long enough to render negligible the influence of any restraint at the loaded edges. In
Figure 1 the buckling stress coefficient  is plotted against the non-dimensional parameter  for
various values of the ratio .

One principal factor affecting the buckling stress of curved plates is the depth  of initial irregularities,
and their shape and disposition. The effect of the latter has been partially taken into account by the particular
definition adopted for , that is the maximum initial inward deviation of the surface of the plate measured
from a straight edge of length  placed anywhere on the outside of the plate in an axial plane. Appreciable
variation in buckling stress must still be expected for plates having the same  ratio but with differently
shaped and differently located initial irregularities.

Buckling stress coefficients have been read from the complete curves of average against edge stress given
in ESDU Struct 02.01.11. For the higher values of , where the average stress is reduced after buckling,
the peak values from the curves have been used to calculate ; for lower values of (< 20), buckling
stresses have been defined as the intersection of the tangent to the curve of average against edge stress
immediately after buckling, with the line for average stress equal to edge stress representing conditions
before buckling.

The curves from which the buckling stress coefficients are obtained are based on a simplified theory in
which certain numerical constants are left undetermined. The constants have been assigned values such
that for  the resultant curves agree with those given by existing theory for flat plates, and for

 they fit the curves given by theoretical results as closely as possible within the range

plate width, measured circumferentially m in

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

stress at which plate first buckles N/m2 lbf/in2

buckling stress coefficient, defined by 

radius of curvature of plate m in

plate thickness m in

maximum initial inward deviation from any generator measured 
over a length  (see Section 2)
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