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Abstract

This thesis deals with an investigation of large deflections of beams of nonlinear material made of
Ludwick material type of beam three types of beam considered in this study are (1) variable arch-
length beam under point load any positions of beam, (2) variable-arch-length beam under
compression load inclined follower force at the end of beam and (3) simple beam under
compression load at the end of beam. The set of governing differential equation is obtained
considering equilibrium at any position along the beam and geometrical relations of infinitesimal of
beam segment. Since the problem involves both geometrical and material nonlinearities, the
governing differential equations become highly nonlinearity. To solve these equations, the shooting
method and numerical integration using Runge-Kutta algorithm are used to obtain the numerical

results.

Form this study, it is found that the material constant # has significant influences on behaviors of
beam. These behaviors are summarized as follows: (1) maximum deflections of beam with higher
n value is greater than the one with lower n value, (2) variable-arch-length beam under
compression load at the end of beam has the stable and unstable equilibrium configurations when
the value of # is greater than 1.00, while simple beam under compression load at the end of beam
has the stable and unstable equilibrium configurations when the value of # is less than 1.00 and (3)
the buckling load of beam with »n greater tha;l 1.00 is equal to infinity while the beam with 7 less

than 1.00 is equal to zero.





