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Elastic and elasto-plastic bending of rectangular beams with
variable stiffness along axial direction

NIE GuoJun, XU Min & ZHONG Zheng

School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China

Suppose that the beam with rectangular cross section is composed of an inhomogeneous, isotropic and ideally
elasto-plastic material and the elastic modulus, yield limit of the material and the height of the beam, respectively,
vary arbitrarily with the axial coordinate. The elastic and elasto-plastic bending of beams with variable stiffness is
investigated under the framework of small deformation theory and regardless of the shear deformation. Exact
solutions are presented for the elastic and elasto-plastic deformations of beams with bending stiffness having special
variations along the axial direction. Differential quadrature method is employed to study the elastic and elasto-plastic
bending of beams with arbitrarily variable stiffness. The influence of variable stiffness on the elastic and plastic
performances of the beam is discussed through numerical examples.

variable stiffness beam, elasticity, elasto-plasticity, exact solutions, differential quadrature method
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