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NOTATIONS

The following symbols are used in the present thesis,

Other symbols not listed below are defined where thevy are

Length of rectangular element parallel to

corrugations.

Depth of rectangular element perpendicular
to the corrugations,

Panel dimensions,

Overall shear flexibilitv (mm/kg).

Bending stiffness of profiled sheets per
unit length.

Pitch of corrugation,

Mocdulus of elasticity of steel.

Modulus of elasticity in shear.

Height of sheet profile.

Second wmoment of area about the oneutral
axis for a single corrugation.

Element bending stiffness matrix.

Element geometric stiffness matrix.

Element stiffness matrix for plan stress,
Sheet constant for distortional flexibility
Critical value of shear buckling 1oad.

Width of corrugation crest.

Applied shear force on panel.
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Perimeter length of & single corrugation.

Net sheet thickness excluding galvanising
and coatings.

Nodal in-plane displacement in the  x-
direction,

Neodel in-plane displacement in the V-
direction.

Poisscn's ratio,

Deflection normal to plate mid surface,

Panel dimensiors perpendicular to corrugation
and parallel to it.

Gereralized nodal rotations.

Shear buckling load factor.

Normal stresses in x and y cdirections.

Shear stress in xy plane.
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INTRODUCTION

The corrugated mezazl sheet is a Zamiliar structurel
element becavse of its frequent use as rocfing and sidirng
meterial im buildirng construction. Mcre recently it hes
also been usel for the internal spar webs of high speed

aircraft in order tc evoid high thermal stresses due

rences stween the c¢uter sxin and the
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internal webs of air craft. one of the Important Iocading
conditions on the ccecrrugated plate in these applications

is the din-plane shesr load which nmavr be caused by wind

forces, blast forces eni seisnic or earthguzke foress,
Az steel becoTes increasingly expensive, if Hecomes

1din

[=N

more Iicportant tco taxe dinte considerestion-during bhu g

design-enornous structural potential iz the steel skin of
a building. To =zneglect 3its influence on perforaance cof

the structure as a whole is toc waste 2 valveble asset.

The opotential benefits of stressed skin diaphragm
eaction firs: beceme apparent over 20 vears agoc when tests
on actual buildings revesaled stresses and deflections
considerebly smaller than thcse predicted by the wusual
design calculations. The increasing utilisation of the
diaphragz efZect has D>een accompanied by the appearance

of severzl XNaticnal and Interraticnal Codes of Practice

and other Codes are Known to be in the course of preperation.

Tnternal forces {fas=-ener forces and plate stresses),
flexibility and critical shear buckling load are the main

itens required for builfing design.
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shear buckling load of corrugated sheet

panels is studied using Finite Zlement Method. & generzlized

1 r ol 749 = -3 + = ~als H Fasn
computer progrex for dealizg with <these panels has ©Leen
develcped end the erffect c¢f section dizmensioxns, thickzess,
and aspect ratio has beern studied and compared with the
resulzs of the Eureopean Recommendation Forxzula. The well
known progrem SAP IV is alsc used to studr internal forces
egnd flexibilitv of the corrugated sheet —panels having

In this chepter review of
and rprincizles c©of diaphragm action
descrises the mein methods used
of sheer rcanels. These mnmethcods are

previous

in dealing with

sizes and pesitions.

work, definitions

are “rntroduceld. It

experimental testing,

expressions and finite elemen nethod. The <evelopmern:
of shezr buckling load {feoroula of such pznels dis zlso
intreduced,
CEAPIZE T ¢

It gives =he outlines of :the computer programs uvsed in
performirg the present work. The fdirst o
written for deterrmining the buckliing skear
eC Tanels +reated as orthotrepic oplates
flexuorl stiffness in two perpeandicular directions. PBUK
is written in Fcrtran IV end consists of zain prograz and
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five subroutines. The second progrem is the SAP IV which is

ot

s structura: enalvsis program for static and dynamic
response of linear systems., This program is used to

determine the panel flexibility and its internal actions.

CHAPTER 3

Ir this chapter the problem of determining the shear
buckling lcad c¢f corrugated ,sheet diaphragms is examined.
Firstly, a perametric study con the shear buckling 1locad

formula reccrmmended by the EHurcpean Recomzendations

i

~r
[

Setressec Skin Design is cerried cu=z. PBUX program is used

in studying the problem and to check this formula by compar-

o

ng its results with those of the program. The study wes

carriec out on 2 wide range of perel properties. A modific~

4

atign for the Furopean Formula is proposec.

CHAPTER 4

In this chapter, the effect of openings on the stiff-
ness and the internal forces of shear diaphragms is studied.
The diaphragm with its different compenents is ddealizecd
structrreily by using the technigque of £finite elerment
rethod. This rmethod is used in the analysis through the
computer program SAP IV. Manv practical examples of
fiaphragns with different numbers anc positions of openings
are investigetel.

T- CUAPTIR 5 conclusions anéd results are presented.
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