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Nonlinear Static Analysis of Reinforced Concrete
Frames, Using Force Based Method

H. Valipour Goudarzi; A. Keramati
ABSTRACT

This paper presents a force (flexibility) based formulation for nonlinear static analysis of reinforced
concrete plane frames. Nonlinear behavior of concrete and steel fibers based on a simple one-dimensional
constitutive law is considered. Navier- Bernoulli theory is accepted in different sections and the effect of
bond-slip is, thus, neglected. The section flexibility and stiffness matrices are extracted by direct
integration of tangential modulus of materials all over the sections. Flexibility, stiffness and residual force
vector of elements are estimated, using principle of virtual work and based on a force (flexibility)
formulation. An iterative algorithm used to satisfy the proposed convergence criterion. Presented samples
show accuracy and efficiency of the proposed method in contrast to other existing numerical and
experimental results.

KEYWORDS

Reinforced Concrete Frames; Nonlinear Static Analysis; Flexibility Matrix; Navier- Bernoulli Theory.
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