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INTRODUCTION

Foldad=plate strueturss havae basn incraasingly usad in many
countriass in a wide varinty of shapas for roofing large ¢laar
arsag and for storage of fluids and solid subastancas: This type
of atructures has proved to ba goonomical comparad with other
systems of constructinnl « Boside having statical charactaristies
gimilar to those of continuously curved shells, folded plates requira
a gimpler form worke Although flat platas are usually adopted_ a8

the slements of a folded=-plate stucture, ribbad plates may be usade

A aurvey of avallable literature on ths stress analyaig of
folded=plate structures raveals that a common assumption 13 that
the structural matsrial 1s isotropics This assumption, whils
applieable to matallic foldad plates,; may be unjustifiable for tha
ma jority of these structures which are constructed from reinforced
gencrete as well as for those built from timber combined with
plywood sheathing. The difference of reinforesments in the two
perpendicula’’ diractions of a rectangular plate will result in_
differonce in the flaxural riglditiss In thn corraspor*ing dirsctions
giving rise to a plate of obthotropio naturs. Oq the othep hand:
timbar combined with plywood shaathing will have two diffarent
sats of elastic constants in the %ec corragponding directions;e

The main existing methods of analysis for isotropie folded
plates under working Loads have avoluted through thraa bas%c
atagas which may bae termed_tha beams the conveptiqnal and tha

elasticity methodss The beam method con=idars thas whols structurs
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a8 2 baanm suppertad at the ond &laphragmss. In the eonventienal
method of analysis'a: the transvarss supporting action is.considsred
%0 bo that of a continucus one-way alab ovar elastic supports at

tha eommon ridges ef the platas whatweas the longitudinal supporting
aotion of asach plate ia sonasldarad to ba that of a beam supportad
at the end diasphragmases Asording to the slasticity mntho&4 » the
cuteof-plang action of sach plate o ana1y5qd by the theory of thip
isotropic plates under lateral loads and the in-plene action by the
two dimansional thaory of elastiolty for isotropic materianls. Ths
solution 13 then complated by eonsidering aquilibrium of forces and

compatibility of dlsplacomants at the common ridges,

The objeot of the work praSQQted harein 1z to devalop an
analytical solutien for folded-plate structuras loaded within the
working stages bmsad on the meére raalistic assumption of orthotropy.
The solution covers those structuras having cress-seetions oompesad -
of aingle or muitiple calls that can ba sither opén or olosadx.
ghown in Fig.l and which are uniformly loaded. The intsnalty of

the load as wsll as tha slastic oonstants may differ from one plate

te anothers Mthough tha analysis is davalopnd for struoturea
composed of flat plats slomamts, i¢ &an be axlandad to those of
ribbed plates in which cass thoy may be transformed to squivalant
flat plaies‘having orthotropic propartisg.
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