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Abstract

Based on the classical beam theory, this paper assumes that the elastic modulus and the strain
become a linear relationship (non-linear constitutive relationship), and derives the basic equation
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for the bending of a fixed hinge beam at both ends under a vertical uniform load. And the basic
equations and boundary conditions are dimensionless to make them general. Then, the numerical
method is used to solve the numerical results of the non-dimensional basic equation of the prob-
lem. The influence of the nonlinear constitutive relationship and the vertical distributed load on
the bending deformation of the beam and the position of the neutral layer in the two cases of large
deflection and small deflection are analyzed and compared.
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Figure 1. Schematic diagram of beam size and coordinate system
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Figure 2. Relationship between beam midpoint deflec-
tion W(0.5) and load Q at small deflection
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Figure 3. Bending deflection and neutral axis position of small deflection beam when Q = 50
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Figure 4. The relationship between the midpoint deflection /#(0.5) of the large deflection beam and the load Q
and the position of the neutral axis when Q = 90
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