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Analytical Solution for Bending Beam Subject to
Lateral Force With Different Modulus

YAO Wen juan, YE Zhi_ming
( Department of Civil Engineering ,Shanghai University ;
Shan ghai Institute of Applied Mathematics and Mechanics,
Shan ghai 200072, P.R. China)

Abstract: A bending beam, subjected to two state of plane stress, was chosen to investigae. The de-
termination of the neutral surface of the structure was made, and the calculating formulas of neutra
axis, normal stress, shear stress and displacement were derived. It is conduded that, for the elastic
bending beam with different tension compression modulus in the condition of complex stress, the pe-
sition of the neutral axis is not related with the shear stress, and the analytical solution can be derived
by normal stress used as a ariterion, improving the multiple ¢yclic method which determines the posi-
tion of neutral point by the principal stress. Meanwhile, a comparison is made between the results of
the analytical solution and those calculated from the classic mechanics theory, assuming the tension
modulus is equal to the compression modulus, and those from the finite element method ( FEM) nu
merical solution. The comparison shows that the analytical solution considers well the effects caused
by the condition of different tension and compression modulus. Finally, a calculation correction of the

structure with different modulus is proposed to optimize the structure.

Key words: different tension compression modulus; neutral axis; beam subjected to lateral force;
analytical solution



