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Abstract: The present study investigates the flexural performance of reinforced concrete beams reinforced with
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TRC composite embedded prestressed CFRP bars.To this end, a four-point flexural load test was carried out on
one ordinary reinforced concrete beam and five beams reinfored with TRC composite embedded prestressed
CFRP bars. The effects of slot size and diameter of CFRP bars on the flexural performance of the composite
reinforced beams, including bearing capacity, failure mode and crack distribution, were analyzed. The test
results show that the load increase of the composite reinforced beam is more obvious in each stage than that of
the unreinforced beam. The ultimate load of the reinforced beam increases slightly with an increase of slot size
and greatly with the increase of CFRP bar diameter. The flexural stiffness of the composite reinforced beam is
obviously higher than that of the unreinforced beam. The increase of slot size and diameter of CFRP bars is not
proportional to the increase of beam stiffness. The number of cracks in composite reinforced beams is obviously
more than that of ordinary reinforced concrete beams, and the cracks show a fine and dense distribution
characteristic, and it increases with the increase of slot size, but the diameter of CFRP bars has little effect. The
ductility of the unreinforced beam is obviously higher than that of the reinforced beam on it. The ductility of the
composite reinforced beam decreases with the increase of the diameter of the CFRP bar, and the increase of the
slot size has no obvious effect on the ductility of the beam. Based on the calculation model of the cracking load of
a single reinforced concrete beam proposed in the literature, a formula for calculating the cracking load of a
composite reinforced concrete beam is proposed. The discrepancy between the calculated value and the test
value is less than 6.5% , which indicates that the formula has adequate applicability.

Keywords: reinforced concrete beam; flexural performance; textile reinforced concrete; CFRP bar; composite
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Fig. 1 Schematic diagram of textile mesh
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Table 1

HERAWMSH

Parameters of textile mesh

e BEWRLT  PALLLTYEWT Az LT HETiME S22 2T BT
gERlgE R/ BihE/GPa BRIE/MPa

T700S 12000 2.0 231 4660

E-glass 4000 4.5 65 3200

T < RS A 0 B 0.45 mm?.
F2 HANBERLIMESL

Table 2 Mix ratio of fine-grained concrete

kg/m®
7K e i bk REK BRK WK 7K
475 460 920 35 168 9.1 262
%3 CFRP &+ #HiEaE
Table 3 Material properties of CFRP bars
B SR B/ MPa i /GPa it/ %
2015.9 121 1.7

et
2 CFRPHIRE
Fig.2 Schematic diagram of CFRP bars
x4 SRR
Table 4 Material properties of structural adhesive

FiAaRE B/ MPa  $UESREE /MPa U238 /MPa  $7 5958 & /MPa

9.74 84.6 75.9 16.9
1.2 RHFEITSHE

i 22w K SF 2 150 mm X 300 mm, B %k 4
B4 2 2 B R 20 mm, £ B R 1 800 mm , A 4% #5
&4 1600 mm, 425 Bk 500 mm. HES75 0 248 6 mm
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Table 5 Test grouping
a8 FHRT CFRPH é?éﬁzﬁzﬂ BiRE TR
fe/mm  REEC J1/kN T E /KN
Us
6-2d 2d X 2d 6 1 20X 2 65.42
6-1.5d 1.5dX1.5d 6 1 20X 2 65.42
6-2.5d 2.5dX2.5d 6 1 20X 2 65.42
8-2d 2d X 2d 8 1 20X 2 65. 67
10-2d 2d X 2d 10 1 20X 2 65. 82
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Fig.3 Reinforcement and section diagram of test beam
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Fig.5 Appearance of the test beams after damage
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Fig. 6 Load comparison diagram
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Fig. 10 Crack distribution of the specimens at failure
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calculated values of cracking load
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