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ANEW METHOD OF INTEGRATING STIFFNESS
MATRIX OF NONLINEAR FRAME ELEMENT

Jingzhong Xie  Guogiang Li
(The Architectural Engineering Department of Tongji Univ., Shanghai 200092)

Abstract: For the nonlinear beam element, a simple and efficient new method is advocated in this paper to
integrate the element stiffness matrix. The method is directly developed from the concept of displacement method
of structural mechanics without any hypothesis. With analytic or numerical integrating of factors and the linear
combination of them, all elements stiffness matrix of nonlinear frame element about bending moment, shear force,
torsion moment and axial force can be quickly gained. Meanwhile, the method can also be generally used for all
kinds of straight frame, which varied stiffness or section is described in analytic function or polynomial or
interpolation polynomial or discretization, to compute the element stiffness matrix. By a sample of straight linear
elastic frame, the method is testified to be correct.

Key Words: Nonlinear Beam Element, Varied Stiffness Frame, Stiffness Matrix, Integrating factors
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