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An Efficient Algorithm for Modelling Nonlinear Behavior of Reinforced
Concrete Beams Using Macro Elements

A.H. Akhaveissy', M. Rabiei Ghahfarokhi 'and M. Zahrai’

1. Department of Civil Engineering, Razi University, Kermanshah, Iran,
2. Center of excellence for Management and Engineering of civil Infrastructures School of Civil
Engineering, The Univ. of Tehran, Tehran, Iran.

Abstract: In this research, a simple and efficient algorithm is presented to accomplish nonlinear analysis for reinforced
concrete (RC) beams using fibre method concepts. Nonlinear matrix analysis method based on the assessment of stresses with
failure surface is utilized. In modelling the members, macro elements are used. Failure surfaces are established on different
behaviors in compression and tension for concrete and elastic-perfect-plastic behavior for steel bars. To verify the accuracy of
this algorithm, the experimental and ANSYS results are compared with those obtained by the proposed algorithm. Remarkable
compatibility with diversity less than 6%, in the most critical situation, is gained between numerical predictions and experimental
datas, demonstrating the reliability of the proposed alghorithm.

Keywords: Nonlinear Analysis, RC Beam, Macro Modelling, Failure Surface, Interaction Curve, Moment-Curvature Diagram
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