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Stiffnessmethod (displacement based formulation) is awiddy applicable method for andysis
of structures such as beans, plates, shdls and dc. Andyzing structures with variable thicknessby
usng giffnessmethod, he structure is discretized into graight dements with congant mechanicd
propeties and a congant thicknesswhich is an average of thicknessat the d ement’'s nodes.
Increasing nunber of elements, abetter goproximation is obtained buton he other hand,
dimensonsof giffnessand massmatrices increase so that more time and memory would be
required. However, this method s the propea conventiond method which can befound n technicd
literature. In general, gpplication of the displacenent based formulationslea to violation of oneof
thethreebasic equilibrium equaionsdueto assumption of displacanent fieldsin tha method.

Force methods(flexibility method) can bea proper subditute for siffnessmethod & they
absolutely satisfy thethreebasic equilibrium equaionsat dl points of the dement. In the present
paoer, unitload methodwhich is conddered as force method ha been applied for derivation of
stiffnessmatrix. However, goplicaion of force method is generally more complicated than giffness
method © tha a combinaion of these methods(stiff nessand force methods) can bringin acwracy,
simplicity and time and memory saving.

In this pgoer, anew method for gatic andysis of thin aurved shdls with vaiable thicknessis
presented. The basis of the method s employing shape fundionsof nonprismatic curved beams
which ae obtained by utilizing unit load method. This new method can be applied to any kind of
shdlswith any variable thicknessfundion and bounday conditions This method ould beeasily
extended to complex andysis of sructures such as nondinea analysis in bah geometric and
material nondineaity cases. In fad, this methodis thelogicd development of finite e ement
cdculationsand enploys mathematicd computationsand nunericd integrals.

Compaing the results obtained by this method and those obtained by ordinary methods
obvioudy proves its excdlencein boh convegence and econony. In datic andysis of sphaicd
and gylindiicd shdls, inded, the results computed by udng few dements with this formulation ae
completely comparable with the results obtained by usng numerouselements with odinary
formulations It is worth to not that this new formulation can begpplied in any standad
displacament based finite e ements programs and dgorithms.

Theauthors have started a new studying on extenson of this method © dyramic andysis of
shdls with variable thicknessand good esults have bean ganed, o far.
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