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Analytical Calculation Methods

* (lasical Laminate Theory U=Uy, +U; * Average values from Stiffness and Compliance matrix
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FE methods:

Conventional shell
*Continuum shell (Solid shell)
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Results
* Percentage deviations from experimental data

Experiment

 Three point bending test was made on Tira 2300 testing
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e Layups of composite beams:

o Longitudinal [90°, 0°], Diagonal [90°, £45°], Diagonal 2 [90°,
+20°], Typical [90°, 0°, £30°]
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span for ID50 were used for long deflection test

Type of specimen

* The beam was loaded by force over the strap

W conventional shell B continuum shell B volume model

Conclusion

In most cases, the results of the new stiffness matrix and compliance matrix average value approaches and the geometry-based method showed good agreement with the
experimental results. With a deviation of less than 20% from the experimental results for thick-walled pipes and a deviation between 20% and 25% from the experimental
results for thin-walled tubes from the base series of samples. For these thin-walled tubes, greater inaccuracies involving local deformations in the load members during the
experiment are assumed. For an additional series of thick-walled specimens, the values are even closer to the experimental data with a maximum deviation of 17% from the
experimental value. The results of both methods are much closer to experimental data than other analytical methods and FEM models. Since the new approach with a
geometric approach predicts a lower stiffness than the experiment, the results of this method are appropriately conservative and can be evaluated as safe. Both methods
can be recommended for preliminary calculations in new designhs of mechanical systems with tubular composite beams.
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