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Article Info Abstract
Column strengthening is critically important as one of the fundamental elements in structures.
Article history: The objective of this study is to investigate the behavior of reinforced concrete (RC) columns

strengthened with fiber-reinforced polymer (FRP) composites using the novel corner strip-
wrap technique when subjected to axial loading with varying levels of eccentricity. In order to
Revised: 18 April 2024 compare the proposed method with the wrapping technique, ten square reinforced concrete
Accepted: 19 May 2024 (RC) columns, each with cross-sectional dimensions of 133x133 mm and a height of 500 mm,

) were subjected to zero, 30, 60, and 90 mm load eccentricities. Among these specimens, two
columns were confined using the wrapping method, and four columns were confined using the
corner strip-wrap technique, while the remaining columns were designated as control
specimens. In other words, the test parameters consisted of the technique used for column
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Keywords: confinement and the applied load eccentricity. The experimental results revealed that, in
Reinforced concrete column, comparison to both unconfined and wrapped RC columns, improved performance in terms of
Strengthening, increased ductility and load carrying capacity under eccentric loading was demonstrated by
FRP composites, square RC columns when confined through the corner strip-batten technique. Moreover, it is
eccentric loading, evident that eccentric loads, in contrast to concentric ones, significantly reduce the load-
corner strip-wrap technique. carrying capacity and ductility of confined RC columns. However, in this experiment, confined
columns exhibited a higher load-carrying capacity and greater ductility in comparison to their
unconfined counterparts, both in concentric and eccentric testing conditions. For instance, the
load carrying capacities of columns confined using the corner strip-wrap technique increased
by 15% and 13% when compared to those confined through the conventional wrapping
technique when subjected to eccentricities of zero and 90 mm, respectively. Additionally,
columns confined with the corner strip-wrap technique demonstrated ductility enhancements
of 607% and 330% in comparison to the unconfined columns when subjected to zero and 60
mm eccentricities, respectively. Finally, axial loading-bending moment (P-M) interaction
diagrams were created for both the unconfined and confined columns. A comparison of the
experimental results with the values derived from the expressions recommended in various
codes showed that the code-based estimates were conservative compared to the experimental
measurements.
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(b) Wraps configuration (a) Corner strips configuration
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(b) Instrumentation

(a) Loading plate and cap

. Thick Plate with a hump in the middle
Loading plate with hump P N
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(c) Eccentric loading setup
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R0 (%) 1o R0 (%) kN.m) s )
- - 1.68 1.70 0 - 1.05 552 649 0 R-0
301 28.2 6.85 6.68 0 - 3.87 683 832 0 W-0
607 47.6 13.64 10.24 0 - 4.61 844 958 0 CSW-0
- - 3.09  2.69 10.56 2.11 3.20 312 352 30 R-30
74 449 5.67 441 15.30 2.75 4.44 390 510 30 CSW-30
- - 240 232 11.82 5.73 6.26 170 197 60 R-60
330 472 1224  8.07 17.40 10.14 8.75 262 290 60 CSW-60
- - 1.61 1.37 10.71 2.14 1.47 98 119 90 R-90
32 19.3 2.51 1.41 12.87 5.06 3.39 123 142 90 W-90
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Theoretical predictions

Experimental results

Theoretical-to- Bending

Bending

experimental ratio moment Iozfa\dxzﬂ\l) moment Ax(iilNl;)ad ¢/h Specimen
(kN.m) (kN.m)
0.92 0 598 0 649 0 R-0
0.95 10.05 335 10.56 352 0.23 R-30
0.93 11.04 184 11.83 197 0.45 R-60
0.92 9.81 109 10.71 119 0.68 R-90
- 6.10 . - - Infinity R-PB
0.71 0 681 0 958 0 CSW-0
0.84 12.78 426 15.30 510 0.23 CSW-30
0.82 14.22 237 17.40 290 0.45 CSW-60
0.76 10.98 122 14.49 161 0.68 CSW-90
- 6.60 . - - Infinity CSW-PB
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