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Effect of Material Nonlinearity on the Large Deflections of A

Cantilever Beam made of Generalized Ludwick Material Subjected to

Tension from a Guyed Cable
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Abstract

This research aims to present large deflections of a cantilever beam made of a Generalized
Ludwick material. Both geometric and material nonlinearities are considered. The beam is subject to the
tension from a guyed cable. The guyed cable is attached from the free end of the beam and passes through
a pin support, which is located under a fixed end of the beam. The Generalized Ludwick constitutive law
is employed to derive the nonlinear moment curvature relation. The governing equations of this problem
are formulated by considering the equilibrium of the beam, the geometric relations of a beam segment and
the moment curvature relation. The shooting method is employed to obtain the numerical solutions. The
results show that changes in the nonlinear material constants n and &, have a significant effect on the large
displacements and their corresponding applied loads. The load displacement diagrams are illustrated to

explain the effect of material nonlinearity on the large displacement behavior of the cantilever beam.
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Linear Materials
— — — Ludwick Materials

----------- Generalized Ludwick Materials
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