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Experiments on the bending performance of

composite reinforced concrete beam

CAOQO Fubo, YIN Runping, WANG Chenxia
(Institute of Architecture and Civil Engineering, Inner Mongolia University of

Science and Technology,Baotou 014010, Inner Mongolia, P.R.China)

Abstract: The effect of different reinforcement quantities and strengthening history on the bending
performance of concrete beam was analyzed by pasting CFRP in the tension zone and anglesteel in the
compressive zone of 7 reinforced concrete beams. The stress-strain curves and the load deflection curves of
the steel and the CFRP were obtained. The results show that the ultimate bearing capacity of test beams
reinforced by CFRP and angle steel increases significantly, and external reinforcement material can
effectively delay or inhibit the development of cracks. For the loading and unloading reinforcement of
reinforced concrete beams, there are varying degrees of strain hysteresis in reinforcement materials. And the
utilization rate of the CFRP and the angle steel on the unloading reinforced beams is better than that on the
no-unloading reinforcement beam.Calculation results of ultimate bearing capacity obtained by experiment
agree well with the test values.
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Table 1 The material mechanics performance index

- BB & 1% PR 58 P A
JE B /mm Ji /MPa J% /MPa i /GPa
8 410 515 210
N
20 443 540 210
AW 4 310 420 205
CFRP 0.167 3600 4300 232
x2 HHBRHNFERE
Table2 The mechanical properties of structural adhesive MPa
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EARN i PO R B
Yo SER

56.7 78.3 25.7 6.5
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Table3 Specimens reinforced scheme
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Table4 The test results

5 »/kN P/t f./mm WL 75

L1 0 192.3 17.2 JE IR B 1 IR

1-2 0 316.3 27.3 CFRP $i b7, i X IR #E + R e
L-3 0 324.6 26.4 CFRP B8, JE X IR 8 1 JE %
14 0 291.9 27.8 CFRP 7 #r , J& X IR 5 +
L5 0 273.2 28.3 CFRP $77 . JE X IR 5E + JE %
1.-6 9.6 261.3 25.1 JE X IR 8 1 JE 7% CFRP 2K iz iy
L-7 15.4 239.6 31.2 JE X IR #E + B CEFRP oK i i
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Fig.7 Load deflection curve
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Fig.8 Reinforcement load stress curve
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Table 5 Test value compared with the theoretical value
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L-3 324.6 346.5 6.3
L-4 291.9 309.1 5.9
L-5 273.2 286.3 4.8
L-6 261.3 268.9 2.9
L-7 239.6 244.4 2.0
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