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The graphs presented in Fig 10 show that the
application of the superelement allows for a very accurate
prediction of the torsion angle of the beam as compared
with the results obtained with the detailed FEM model.
On the other hand, the analytical model utilising the
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warping spring is noticeably stiffer. Since the analytical
model performed quite well for the I-beam without
battens, it is obvious that the spring stiffness is a critical
issue of that approach. Relatively big jump in the graph
of the bimoment (Fig 12) obtained from the analytical
model confirms an opinion that the stiffness of the
warping spring is overestimated.
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Fig 15. Torsion angle for I-beam with box stiffeners
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