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Finite Element Method
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Abstract

A mixed type finite element method is applied to the nonuniform shear warping beam
theory which is very useful for the structural analysis of thin-walled sectional beams
considering the shear deformation. As known generally, it is shown that the mixed type finite
element method, compared with the displacerment type one, can give more balanced accuracy of
results in calculating the stresses and displacements of the structwre. In this paper, one
typical exarmple, the flexural-torsional problem of a discontinuously variable sectional beam
under coupled end torsional moments, is selected and analyzed to validate the usefulness of the
developed beam element.
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«6,13)=—EP,y,=— [ ExV,dA, 12, 1) =EP vy.= [ EV.V.dA,
2
o(6,14)= — EP,y,=— [ ExV,dA, A13,13) =EP vy, = [ EVidA
C(7,7) =EIny fAEysz, C(13,14) :EPV“V‘ME fAEVwadA,
- = 2
o7,12)=EP,y= [ EyV.dA. (14,149 =EP v = | EVidA

«(1,13)=EP,y= [ EyV,dA,
«7,14)=EP,y.= [ EyV,dA,
«(8,8) =EL,= [ Eu'dA,

o(8,12)=EP,v= [ EwV.dA,
«(8,13)=EP,v= | EwV,dA,

o(8,14)=EP,v.= [ EwV.,dA,
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