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Mechanical Properties of Low Strength Concrete Square-columns
Strengthened with Prestressed CFRP Sheets

CHENG Dong-hui, YU Yan-nan, YE Xu
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang. China)

Abstract: In order to study the mechanical properties of reinforced concrete columns strengthened
with prestressed carbon fiber reinforced polymer (CFRP) sheets under axial compression, three
groups of concrete columns, total of 12, were made according to different reinforcement ratios,
and the concrete strength was C20. In each group, there were 3 reinforced concrete columns
strengthened with prestressed CFRP sheets and 1 reinforced concrete column without being
strengthened. The data such as ultimate bearing capacity and axial displacement were obtained
from the static load test. The analysis model was established by using finite element software
ANSYS and the low strength concrete columns strengthened with prestressed CFRP sheets were
studied. The results show that the prestressed CFRP sheets of the reinforced concrete columns
which provide the hoop stress to concrete can obviously improve the ultimate bearing capacity of
reinforced columns after longitudinal reinforcements yield. Moreover, the improvement is

influenced by reinforcement ratio and prestress of CFRP sheets. When reinforcement ratio of the
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strengthened column is lower, the improvement of reinforced concrete columns is higher with the

increasing prestress of CFRP sheets. What’s more, the columns strengthened with prestressed

CFRP sheets can improve the ultimate compression strain of concrete, and increase axial

deformation of the strengthened column; using the prestressed CFRP strengthening technique can

make that CFRP sheets participate in force earlier and make effectively use of high strength.

Key words: prestressed carbon fiber reinforced polymer sheet; strengthening; low strength con-

crete square-column; mechanical property; reinforcement ratio
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Fig.1 Dimensions and Reinforcements of
Specimens ( Unit; mm)
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Tab.1 Reinforcement Ratios of Specimens and

Prestress of CFRP Sheets

e g B/ % | FEl R )/ MPa
DBZ1 1.13 0
YJGZ1-A 1.13 200
EHE|
YJGZ1-B 1.13 500
YIGZ1-C 1.13 800
DBZ2 2.01 0
YIGZ2-A 2.01 200
EIE
YJGZ2-B 2.01 500
YJGZ2-C 2.01 800
DBZ3 3. 14 0
YIGZ3-A 3. 14 200
FlA
YIGZ3-B 3. 14 500
YJGZ3-C 3. 14 800
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Tab.2 Mechanical Property Indexes of CFRP Sheets
JEEE/mm | PURISREE/MPa | BRMEELE/GPa | K ER/%
0.111 3 700 246 1.5
x3 EREEMABNZEEEER
Tab.3 Mechanical Property Indexes of

Impregnated Adhesive MPa
BUHL IR S AR U 5 B B )5k
33.83 1 897. 30 71.55 5.61

x4 WHHEHEEERNINUE
Tab.4 Measured Values of Mechanical
Property Indexes of Steel Bars

gk | B /mm WEE AR/ | JRIRERAE/ | B PR/
mm? MPa MPa
12 113.1 367.79 520. 10
HRB335 16 201.1 397. 65 572.70
20 314. 2 366. 68 594. 39
HPB235 6 28.3 338.04 517.01
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Fig.2 Prestressing Process of CFRP Sheets
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Fig.3 Scheme of Loading and Measurement (Unit;mm)
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Fig. 4 Loading Panorama of Specimens
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Tab.5 Main Experimental Results
K53 4l EWEE TR Jit ik 7 5/ kN Jit I A7 % / mm i BRAif 4%/ kN e BRAE B /mm | AR R 7 4 /%6 S FR AL
DBZ1 660 9.226
A YIGZ1-A 720 2.778 1080 8.001 63.636 2. 880
HI1A
YJGZ1-B 700 3.169 1060 12.219 60. 606 3.856
YJGZ1-C 880 2.631 1120 6.474 69. 697 2. 461
DBZ2 730 9.565
A YJGZ2-A 900 3.448 1160 11. 321 58. 904 3.283
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