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Experimental research on flexural behavior of reinforced concrete
beams strengthened with textile reinforced concrete sheets

XUN Yong', ZHI Zhengdong' , ZHANG Qin’
(1. Yancheng Institute of Technology, Yancheng 224051, China; 2. Dalian University of Technology, Dalian 116024, China)

Abstract; A new method with textile reinforced concrete (TRC) sheets is proposed for the strengthening reinforced
concrete( RC) beams. Ten strengthened beams and two no-strengthened beams were experimentally investigated. The
strengthened beams were grouped into three according to the number of textile layers and anchorage modes in the scope
of 400mm outside of pure bending section. The failure pattern, crack development, relationship of load-deflection,
relationship of load-steel strain,relationship of load-concrete strain were analyzed. The bending capacity to be affected
by the cross-sectional area ratio of the textile was studied. The test results indicated that compared with no-
strengthened beams, the cracking loading, yield loading and ultimate loading of the strengthened beams were
increased ,and the ductility of the strengthened beams was slightly reduced. When the cross-sectional area ratio of the
textile was increased to such an higher extent,the bending capacity of the strengthened beams mostly depends on the
bonding between new layer of TRC sheet and old concrete of RC beam. According to the different of damaging
appearance , the formulas of the bending capacity were derived for the strengthened beams.
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Fig. 1 Section details and reinforcement

arrangement of test beams
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Table 1 Properties of test beams

H5 VLS TR éﬂ%ﬂj i N IREE L)

JZHk UK £, /MPa
i BO-1 — 26. 9
Xt i 4 502 B S
B1-1 1 26.9
B1-2 2 26.9
w1 B1-3 3 26.9
B1-4 4 28.8
B2-2 2 28.8
H2d B2-3 3 28.8
B2-4 4 26.9
B3-2 2 28.8
%34l B3-3 3 28.8
B3-4 4 26.9

PR J17F R WL 2, InE P\ 0 1 2 S0
3, EtERe A BHEEE 1% 28d 37 PR A
A 53.3MPa,

®2 WEHAFERE
Table 2 Mechanical property of steel bars

WA JEIRIE £, /MPa ARERSRIE £, /MPa  FEMHR S /%
@12 339.5 514.6 25.3
®6 409. 6 619.9 23.5
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Table 3 Properties of textile
YR PIHSREE £, /MPa IR E /GPa KRS, /%
TRET 4 4660 231 2.0
DR LT Yk 3200 65 4.5
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Fig.3 Positions of strain gauges
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Fig.5 Failure mode of test beams
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Fig.6  Strain distribution on midspan sections of beams
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Table 4 Cracking load,yield load and
ultimate load of test beams
e P, P, P, P, P

4% SN /N /KN N Py A&

BO-1 6.16 25.37 30.03 27.89 1.08 &EATZEEA
BO2 5.98 2513 30.92 28.08 1.10 &EAGREIA
Bl-1 6.72 26.86 31.34 27.89 1.12  TRC #dilkr
Bl2 6.72 27.79 32.46 27.89 1.16  TRC #Hith
B22 7.32 29.66 33.51 28.08 1.19  TRC #Hilhi
B32 7.12 30.88 33.92 28.08 1.21  TRC #dilkr
Bl-3  7.47 30.96 34.88 27.89 1.25 &1 TRC ik
B2-3  7.28 29.47 33.76 28.08 1.20 B&TTRC ik
B33  7.65 31.71 37.67 28.08 1.34 B TRC ikl
Bl-4 7.83 32.08 40.65 28.08 1.45 1 TRC Jiikh
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B3-4 7.59 31.64 38.79 27.89 1.39 B TRC [iiks
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Fig.7 Load versus network ratio curves
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Fig.8 Load versus deflection curves
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Fig.9 Strain curves of longitudinal reinforcement of beams
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Fig. 10 Load versus concrete strain curves of beams
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Fig. 12 Strain and stress distributions over beam section

and equilibrium forces of the first failure mode
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and equilibrium forces of the second failure mode
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Table 5 Comparison of bending-resistance theoretical

and experimental values

wggms  WREP, /KN RGP, /KN MR/ %
B1-1 31.34 30.23 -3.5
B1-2 32.46 34. 11 5.1
B2-2 33.51 35.64 6.4
B3-2 33.92 32.21 -5.0
B1-4 40. 65 39.49 -2.9
4 4hie
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