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FIBER MODELING ANALYSIS FOR CYCLIC FLEXURE/SHEAR BEHAVIOR OF RC
COLUMNS (ANALYTICAL FORMULATION AND CORRELATION STUDY)

In this thesis an analytical model for RC columns considering the nonlinear
behaviour in both shear and flexure at the cyclic load is proposed. The main feature
of this model is that the nonlinear shear distortion is added to flexure model in a
series, as an uncoupled force-deformation relation on the basis of a flexibility
formulation.

The monotonic shear-distortion relation is initially calculated by Modified
Compression Field Theory (MCFT). In order to improve the shear force-distortion
relation derived by MCFT, a modification procedure based on a correlation study is
also proposed. A hysteretic model including pinching and strength degradation is
employed for shear cyclic behaviour. Using this model incorporated with fiber
technique, an elastoplastic analysis of RC columns retrofitted by pre-tensioned
high strength steel bars for earthquake resistance is performed. In fiber modelling,
a spread curvature distribution is investigated in several cross sections along the
member axis. The resultant flexural force must satisfy the unique bending moment
diagram given by external force.

A correlation study based on the analytical simulation of experimental tests
which were carried out during past few years shows an excellent agreement and a
perfect validity of proposed nonlinear analytical model. In the following the
summary of the achievement of this thesis is reviewed.

1- The suggested nonlinear analysis in which the flexural behaviour is extracted
from a distributed curvature formulation among monitoring sections along
the member axis using fiber modelling, and shear behaviour is obtained by an
explicit shear force-distortion relation, can be successfully implemented in RC
members.

2- The suggested modification procedure on shear force-distortion relation,
which is based on experimental data and FEM analysis can be applied to
improve the results of MCFT.

3- The behaviour of shear critical short columns before and after retrofitting by
either pre-tensioned steel bars or pre-tensioned aramid fiber belts can be
automatically predicted by the suggested modelling procedure.

4- The analytical results which agree well with experimental ones show a
remarkable improvement in lateral ductile behaviour of shear critical
columns after retrofit.

5- The suggested analytical model is only appropriate in case of a perfect bond
between concrete and rebars. Also it is assumed that there is no shear
strength degradation in the plastic hinge zone due to a flexural failure type.
Consideration of the bond slip effect and also the shear strength degradation
at plastic hinge zone on hysteretic behaviour of a RC member are two
upcoming research issues for current study.
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