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Nonlinear Finite Element Analysis of Reinforced Concrete Structures

Considering the Crack and Bond-Slip Effects

3 x 7
Kwak, Hyo-Gyoung

ABSTRACT

This study deals with the finite element analysis of the monotonic behavior of reinforced concrete
beams and beam-column joint subassemblages. It is assumed that the behavior of these members can
be discribed by a plane stress field. Concrete and reinforcing steel are represented by separate
material models which are combined together with a model of the interaction between reinforcing bar
and concrete through bond-slip to discribe the behavior of the composite reinforced concrete material.
To discribe the concrete behavior, a nonlinear orthotropic model is adopted and the crack is discribed
by a system of orthogonal cracks, which are rotating as the principal strain directions are changed.

A smeared finite element model based on the fracture mechanics principles are used to overcome
the numerical defect according to the finite element mesh size. Finally, correlation studies between
analytical and experimental results and several parameter studies are conducted with the objective to
estabilish the validity of the proposed model and identify the significance of various effects on the

local and global response of reinforced concrete members.
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