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Fig.2 Equilibrium path of the small deflection problem

of built-in beams at both ends
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Fig.3 Equilibrium configuration and neutral layer position in the small deflection problem of built-in beams at both ends
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Bending Deflection of Built-in Beams at Both Ends

with Nonlinear Constitutive Relation

Qu Zhaoxia,Zhao Yonggang,Qin Huifeng
(School of Science , Lanzhou University of Technology ,Lanzhou 730050 ,China)

Abstract Based on classical beam theory and nonlinear constitutive relation, this paper studied the bending
of built-in beams at both ends under the effect of transverse loading.Firstly,it was assumed that the elastic-
ity modulus of materials was a linear function of strain,so as to derive the basic equation of bending with
the nonlinear constitutive relation.By using numerical methods to solve the dimensionless equation of ben-
ding under such support condition,the effect of the nonlinear constitutive parameters and loading on ben-
ding deflection was analyzed,and the results of large deflection were compared with the results of small de-
flection. The results show that the bending problem of beams of materials with nonlinear constitutive rela-
tion should be solved by large deflection equation even when the deflection is minor.
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