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Developing a New Co-rotational Method for Nonlinear Geometrical Analysis of Two-
dimensional Truss Structures Based on Small Strains

A. Moallemi-Oreh Assistant Professor, Department of Mechanical Esgging, Shahreza Branch,
Islamic Azad University, Shahreza, Iran
M. Karkon Assistant Professor, Department of Civil Enginegriharestan Branch, Islamic

Azad University, Larestan, Iran

Abstract

Most structures experience large deformations uag@tied loads. Due to the deforming of geometry of
structures, geometrical nonlinear analysis is néetflbe co-rotational method is a simple and prattechnique
for nonlinear geometrical analysis. In this teclueigunlike other nonlinear methods, is supposedstitaen of
the element to be small. The aim of this reseasctoidevelop a new co-rotational method for geoatr
nonlinear analysis of two-dimensional truss strregbased on small strains. A co-rotational metnafies the
separation of rigid body motion and small straimsgible for a truss element. Therefore, global kudl
coordinate systems are utilized. Linear stiffnesdrim of two-node element is used for small stramgocal
coordinate systems. Then, by writing co-rotatiopguations, transformation matrix is introduced fbis
element. The transformation matrix is used to dateuangential stiffness matrix and element nadted vector
in global coordinate systems. At the end, the amuof the proposed method is evaluated by nunidests.
These tests confirm high accuracy of the proposednent for geometrical nonlinear analysis of two-
dimensional truss structures.

Keywords:. Finite Element, Two-Dimensional Truss, Co-rotatiodathod, Geometrical Nonlinear Analysis.
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