
 

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 02.01.02

Endorsed by
The Royal Aeronautical Society

Average and edge stresses for long flat
plates in compression for different

edge conditions

Issued December 1947
With Amendment A

August 1977

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 02.01.02 A 1977

http://www.avadocuments.com/doc/esdu-struct-02-01-02-a-1977
http://www.avadocuments.com/doc/esdu-struct-02-01-02-a-1977


 

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 Strut 02.01.02
AVERAGE AND EDGE STRESSES FOR LONG FLAT PLATES IN COMPRESSION 
FOR DIFFERENT EDGE CONDITIONS

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 02.01.02 A 1977

http://www.avadocuments.com/doc/esdu-struct-02-01-02-a-1977
http://www.avadocuments.com/doc/esdu-struct-02-01-02-a-1977


 

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 02.01.02
AVERAGE AND EDGE STRESSES FOR LONG FLAT PLATES IN COMPRESSION 
FOR DIFFERENT EDGE CONDITIONS

1. NOTATION

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

2. NOTES

In Figure 1 the ratio  is plotted against the ratio . The data provide an estimate 
of the limits within which the load carried by a long plate  of any isotropic material may vary. 
The straight lines corresponding to post-buckling conditions are represented in a different manner in the 
lower diagram in ESDU Struct 02.01.23.

In general, the wave form of a buckled plate changes as  is increased, and in consequence the slope of 
 will be reduced. Changes of wave form depend on all the conditions of loading and restraint. The 

effects of these changes are not represented by the data given because the experimental evidence suggests 
that they are generally unimportant for edge stresses up to about three times the buckling stress. The 
assumption that the wave form does not change leads to the straight line relationship between  and . 
For higher values of edge stress for thin aluminium alloy plates some further information is given in 
ESDU Struct 02.01.03.

The curves are drawn on the assumption that Poisson’s ratio is 0.3 and that the limit of proportionality of 
the sheet material is not exceeded over any appreciable area.

plate length m in

plate width (between rivet lines of plate) m in

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

average stress in plate  =  N/m2 lbf/in2

stress at edges of plate, parallel to direction of applied load N/m2 lbf/in2

elastic stiffness per unit length against lateral movement of edges 
parallel to applied load

(N/m)/m (lbf/in)/in

plate thickness m in

elastic edge lateral restraint coefficient defined by 

a

b

E

fa
total load on plate

t b×
-------------------------------------------

fe

N

t

µL µL
Nb
Et
-------=
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