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Derivation of Element Stiffness Matrix of Euler — Bernoulli Beam Element

ZHANG Junfeng, YIN Huina, LI Jie, CHEN Huai
(School of Civil Engineering, Zhengzhou University , Zhengzhou, He’ nan 450001, China)

Abstract: The derivation process of element stiffness matrix of Euler-Bernoulli beam element was presented in detail in
this paper. The derivation was based on the uniform coordinate and positive direction regulations of loads, displacements,
internal forces and stresses. Following the detailed description of shape functions for tension, torsion and bending defor-
mation, the basic equations including the geometric equations, physical equations and equilibrium equations were provid-
ed as well. Then the element stiffness matrix was deduced according to the principle of minimum potential energy. The
complete and systematic derivation process is very helpful for understanding of element stiffness matrix.
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