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Axial Compression of T-section Concrete
Columns Strengthened with CFRP Strip

CHENG Donghui ,GAO Peigang ,CAO Jiali

(School of Civil Engineering, Northeast Forestry University , Harbin, China, 150040 )

Abstract;In order to carry out the study on the mechanical properties of T-shaped cross-section
concrete columns reinforced with carbon fiber ( CFRP) sheets under axial pressure,9 T-section
concrete columns were designed,one of them is an ordinary concrete column that is not constrained
by CFRP cloth,the remaining 8 concrete columns are divided into two groups,each group contains
3 test columns with the same amount of CFRP cloth, but different widths and net spacing of CFRP
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cloth,and 1 column with CFRP cloth fully wrapped along the height of the column. At the second
group of test pieces, the CFRP cloth at the corner of flange and web of the T-section column is
anchored by angle steel. Through static load test,the test data of the ultimate load capacity of the
specimen , the failure mode of the member,and the stress change of the material are obtained. The
results show that ultimate bearing capacity of T-section concrete columns strengthened with CFRP
cloth increases with the decrease of the CFRP cloth net spacing under the same conditions when
the consumption of CFRP cloth is same; Under axial pressure, appropriate CFRP cloth anchoring
measures at the corner of flange and web of the T-section column, the tensile strength of CFRP can
be full exerted and the ultimate bearing capacity of the members can be improved. So T-section
column strengthened with CFRP cloth can save material and attain good reinforcement effect.
Key words; T-section concrete column ; CFRP cloth ;ultimate bearing capacity ;axial compression
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Table 1 Test piece parameters and CFRP cloth usage

i CrRP g 5 EQD)
R B gL/ R/
205 AT R R
mm mm mm
10° mm?
JGZ - A1 1000 6.3 150 275
JGZ - A2 1000 6.3 90 137.5
I
JGZ - A3 1000 6.3 65 91.7
JGZ - A4 1000 14 1 000 0
JGZ -B1 1000 6.3 150 275
JGZ -B2 1000 6.3 90 137.5
I
JGZ -B3 1000 6.3 65 91.7
JGZ -B4 1000 14 1 000 0
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Table 2 CFRP cloth material properties

BPERL R/ MPa K2R/ %

2.5x10° 1.7

JEJE/mm PR E/ MPa

0.111 3710

R3 RAUER B B RE
Table 3 Carbon fiber impregnated rubber

material performance

e U N . .
Pk ., DURER O OREGRER O (PRCR/
N PR, 3y
J/MPa J/MPa  J¥/MPa %
MPa
35 2 500 75 5.51 1.81

®4 MR

Table 4 Rebar material performance

MR HAA/mm  JEIREREE/MPa HRER5E A/ MPa

HRB400 10 424 590

HPB300 6 390 525
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Table 5 Bearing capacity of each specimen

. SRR RIRGA MRRGT BR AR

S o o
H/AKN HREIEE/ % /KN SIEE/ %

JGZ -1 1 300 — 1402 —
JGZ-A1 1410 8. 46 1530 9.12
JGZ - A2 1500 15.38 1 651 17.76
JGZ-A3 1590 22.31 1772 26. 39
JGZ-A4 1620 24. 62 1 861 32.74
JGZ -B1 1523 17. 15 1725 23.04
JGZ -B2 1700 30.77 1 881 34. 16
JGZ-B3 1768 36. 00 1 960 39. 80
JGZ -B4 1804 38.77 2071 47.72
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Table 6 Displacement of each specimen

Ji RS R / e IR RS /

TR FEHE ZR KL
mm mm
IGZ -1 3.44 4.41 1.28
JGZ - Al 4.33 5.63 1.30
IGZ - A2 3.90 5.32 1.36
JGZ - A3 3.94 5.42 1.38
JGZ - A4 4.34 6.11 1.41
JGZ - Bl 3.81 5.20 1.36
JGZ - B2 3.49 4.95 1.42
JGZ -B3 4.15 5.95 1.43
JGZ - B4 4.14 6. 06 1. 46
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