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Abstract

It is well-known that only normal stress keeps along the cross-section of a beam under pure
bending moment, without transverse normal stress according to the famous Kirchhoff assumption.
Consequently, the doubt may come out: Why does the beam bend under such a load? This paper
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will present a brief discussion to answer this question. Firstly, the gradient of the bending stress
along the transverse direction of the beam results in bending moment; and then, this moment will
cause the bending deformation of the beam; finally, this paper proves that the curvature of the
bending deformation arising from the stress gradient just mentioned is exactly consistent with
that of bending beam derived by general theory of beam. This evidence conclusively confirms the
key point of this study, and can be an interesting view for students to deeply understand the anal-
ysis of bending beam, as well as the methodology of mechanics.
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Figure 1. Finite element results of beam stress under large deformation
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Figure 2. Schematic diagram of taking an arbitrary thin layer from the beam
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Figure 3. Micro-area in the section of the thin layer
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