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Abstract

Strengthening of RC Columns using Multi Directional FRP Composites

M. Habibpour *
M.Sc. Civil-Structure Engineering
F. Farhang
Assistant Professor Building and Housing Research Center

Abstract

The most common method of strengthening columns with FRP is confining their external
environment. Confining is effective for compression members and use for increase load carrying
capacity or for increase ductility. The main target in this research is investigation strengthening
of RC columns with multi directional FRP composites. For this purpose first, 3 available
experimental specimens were modeled in ABAQUS software. So, accuracy of this modeling
proved, by Comparison and proximity the result of experimental and software. Then 18 analytical
specimens were modeled with considering variables such fiber gender, direction of composites
layers and percent of longitudinal steel of column section, in ABAQUS software. Analytical
specimen divided to the two groups, half of them with 2 percent longitudinal steel and the other
half with 4 percent steel. In every group were considered a specimen without strengthening, four
specimens confined with CFRP sheets and four specimens confined with GFRP sheets. Beside
specimens of every group strengthened with composite layers in different directions 0, 0, 0
degrees and 90, 0, 90 degrees and -45, 45, 0 degrees and -45, 45, 90 degrees. The finite elements
analysis results of these specimens shows that multi directional FRP composites increases 1.34 to
2.77 times the axial load carrying capacity of strengthened columns and 5.5 to 13 time their
ductility. Strengthening by FRP composites with layers in direction of -45, 45, 0 degree, is good
method for increasing the ductility of columns. Also effect of strengthening the specimens with
two percent steel section are 8 to 16 percent more than specimens with four percent steel section.

Keywords: Confinement, Circular RC column, Increasing ductility, Strengthen, Multi directional
composites.
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