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Fig.1 The transverse distributing load of nonlinear beam
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Fig.2 The aixal distributing load of nonlinear beam
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A Method of Directly Integrating Nonlinear Frame Load

Matrix Based on Integration Factors

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

Abstract: A Method directly based on integration factors is now developed to form load matrix of
nonlinear beam. The method expresses the inner force of nonlinear beam excited by distributing
load as the combination of two parts: the one is a linear function with unknown constants of nodal
moment, and the other is a known function just determined by the distributing load itself. Both
functions can be separately integrated as many constant factors. With the boundary conditions of
two nodes, the unknown constants of first linear function can be expressed by these integration
factors, and so far the whole function of inner force and the load matrix of nonlinear beam are
gained. The method never adopts any hypothesis and is analytic and accurate. It is fit for all kind of
nonlinear frame with arbitrary distributing load to gain load matrix. The results is more accurate
than the Guass numerical integration for beams which with un-continual nonlinear stiffness or
un-continual distributing load.

Key Words: Nonlinear Beam, Load Matrix

B3RS : 01-203
BRI : IR RTEEE R D B FERERE X

&85 BA:
1. EINE—EEER
2. FEEINNZRNEFR | PNSHEEINZESZFR
3. BUEIEMERHHIENEIR
4, BROIEMHR, HHE



	Xie, J.Z., Li, G.Q., A New Method of integrating Stiffness Matrix of Nonlinear Frame Element[J], Engineering Mechanics,(To be Published)
	Jingzhong Xie   Guoqiang Li

