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Novel Method for Numerical Analyses of Tapered Geometrical
Non-linear Beam with Three Unknown Parameters

ABSTRACT : This paper deals with a novel method for numerical analyses of the tapered geometrical non-linear beam with
three unknown parameters, subjected a floating point load. The beams with hinged-movable end constraint are chosen as the
objective beam. Cross sections of the beam whose flexural rigidities are functionally varied with the axial coordinate. The first
order simultaneous differential equations governing the elastica of such beam are derived on the basis of the Bernoulli-Euler
beam theory. A novel numerical method for solving these equations is developed by using the iteration technique. The processes
of the solution method are extensively discussed through a typical numerical example. For validating theories developed herein,
laboratory scaled experiments are conducted.
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Fig. 1. Second moment of inertia on elastica
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Fig. 3. Small element of Bernoulli-Euler beam
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