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Analysis of reinforcement performance of CFRP strips on concrete

columns with different cross-sections
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Abstract: In order to explore the reinforcement performance of carbon fiber reinforced polymer
(CFRP) strip on concrete columns with different cross-sections, three groups of reinforced
concrete columns were designed and fabricated with parameters such as strip amount, net spacing
and net width of strips as control variables. The first group of specimens was a square section,
the second group of specimens was a T-shaped section, the third group of specimens was based on
the second group of specimens, and angle steel was used to anchor CFRP sheets at the corner of
flange and web. Axial compression tests were carried out on three groups of reinforced concrete
specimens, and the ultimate load, axial deformation and failure mode of the specimens were

obtained. Based on the experimental data, a number of concrete short columns confined by CFRP
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strip were established by finite element software ABAQUS, and their mechanical properties were
analyzed. According to the experimental data and finite element analysis results, the calculation
formulas of ultimate bearing capacity of square section reinforced concrete columns and T-shaped
section reinforced concrete columns confined by CFRP strips and angle steel anchored CFRP
strips were proposed. The results show that the bearing capacity of reinforced concrete columns
increases with the increase of CFRP strip usage. When the amount of CFRP strips is the same,
the ultimate bearing capacity increases with the decrease of the net spacing of the strips. The use
of angle steel to anchor CFRP strips at the flange and web corners of T-shaped columns can better
exert the tensile strength of CFRP strips and improve the ultimate bearing capacity of concrete
columns.

Key words: reinforced concrete column; CFRP strip; axial compression; mechanical performance
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Table 1 Specimen parameters and CFRP strip usage
G| CFRP fi[a]#i/ | CFRP #ifg 96/ | CFRP ?ﬁﬁ’]ﬁﬁﬁ
mm mm /10° mm?*
JGZ-Al 0.0
JGZ-A2 275.0 150 5.4
gfl JGZ-A3 137.5 90 5.4
A
JGZ-A4 90. 8 65 5.4
JGZ-A5 1 000 12.0
JGZ-B1 0.0
| JGZ-B2 275.0 150 6.3
%% JGZ-B3 137.5 90 6.3
. JGZ-B4 91.7 65 6.3
JGZ-B5 1 000 14.0
JGZ-C1 275.0 150 6.3
5% | JGZ-C2 137.5 90 6.3
igﬂ JGZ-C3 91.7 65 6.3
JGZ-C4 1 000 14.0
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Table 3  Ultimate bearing capacity and displacement of

specimens

WOEHwY | WMBR&EE S /KN | JERAGE/mm | R/ mm
JGZ-A1 1523 2.87 3.96
JGZ-A2 1378 3.08 4.58
JGZ-A3 2 006 3.71 6.21
JGZ-A4 1736 3.47 6.62
JGZ-A5 2132 3.72 9.06
JGZ-B1 1402 3.44 4. 41
JGZ-B2 1530 4,33 5.63
JGZ-B3 1651 3. 90 5.32
JGZ-B4 1772 3.94 5.42
JGZ-B5 1 861 4. 34 6.11
JGZ-C1 1725 3.81 5.20
JGZ-C2 1 881 3.49 4. 95
JGZ-C3 1 960 4. 15 5.95
JGZ-C4 2071 4.14 6.06
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Fig. 13 Load-displacement curves under different CFRP
strip widths
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Fig. 14 Load-displacement curves under different

concrete strengths
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Table 6 Comparison of bearing capacity test values and

calculated values of specimens

WS | MBORE I /N | B EROR B A /N
JGZ-A2 1378

JGZ-A3 2 006 1777

JGZ-A4 1736 1797

JGZ-A5 2132 2 047

JGzZ-C1 1725 1694

JGZ-C2 1881 1798

JGZ-C3 1 960 1811

JGZ-C4 2071 2011
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