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Experimental Study on Shear Behavior of Loaded RC
Beams Strengthened with RPC Steel Mesh

BU Liangtao ,HAN Lilei,DU Guogiang

(College of Civil Engineering ,Hunan University ,Changsha, China,410082 )

Abstract ;:In order to study the shear behavior of loaded concrete (RC) beams strengthened with
reactive powder concrete ( RPC) steel mesh. Six concrete beams were designed , five of which were
strengthened with reactive powder concrete steel mesh,and one of which was not strengthened as a
comparative test beam. Through the test, the effects of the shear span ratio and hoop ratio on the
shear behavior of the Reinforced RC beams are analyzed. The results show that under different
parameters , shear failure occurred in all beams. The shear capacity of the strengthened beam can be
increased by 2. 4 times, the failure process expressed good ductility. The reinforcement layer and
the original component work well together,and there is no slippage between them. A larger shear
span ratio(2. 0 ~ 3.0)and a smaller hoop ratio(0. 14% ~ 0.28% )reduced the shear capacity of
the reinforced beam. The RPC steel mesh can significantly improve the shear capacity and
deformation capacity of strengthened beams. Based on the test results, we proposing a theoretical
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model and establish a formula for the shear capacity of loaded beams. The calculated results are in

good agreement with the test values, which can provide a reference for the application of the

reinforcement technology in practical engineering.

Key words:loaded beams ;shear capacity ;reactive powder concrete ; steel mesh ; strengthen
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Table 1 Design parameters of test beams

45 BRK/mm O BETE xm/mm SR ABHEHR ITER o/mm pEiprES B 1o 2
LI 2 600 150 x 300 P6@ 150 4822 500 — —
L2 2 600 200 x 350 P6@ 150 4822 500 RPC + DS  0.5P,
L3 2 600 200 x 350 P6@ 150 4822 500 RPC + Q'S4 0.5P,
L4 2 600 200 x 350 P6@ 150 4§22 500 RPC + @ZAM  0.5P,
L5 2 600 200 x 350 P6@ 150 4922 625 RPC + @M 0.5P,
L6 2 600 200 x 350 P6@ 150 4§22 700 RPC + @S 0.5P,

H:OFMAM A x 5624 60 mm x 100 mm; @5 H i M1 x %4 60 mm x 150 mm; @5 WA M x 984 60 mm x
200 mm;a AN A B S SR 2 ) (KO BE S P, R ECEE L (AR BRAR 2 AT
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Fig.1 Specimen structure and reinforcements
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Table 2 Basic mechanical properties of concrete

[ZREREES SETTHRBURIRE/MPa HLOPURSRE/MPa RLOTHER 2/ MPa PRI AL/ GPa

C30 37.5 20. 1 2.1 300

RPC 130. 1 105.2 9.15 431

R3 WA T AIEREIE AR
Table 3 Basic mechanical properties of steel bars
RS WA EAR/mm JEARSREE/MPa RFREREL/MPa BRPERIEE/GPa JERAMAE/10 76
HPB235 6 355 485 210 1690
HRB400 6 431 572 210 2 155
HRB400 18 475 612 210 2 140
HRB400 22 496 645 210 2 256
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Fig.2 Loading device of test beam
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Fig.3 Strain measuring point layout
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Table 4 Test results

i REE,  WREE, beEs S/

kN kN mm mm
L1 20 59 7. 66 1.2
L2 93 200 12.43 0.3
L3 81 189 12. 68 0.4
L4 70 174 12.73 0.5
L5 62 162 14.83 0.6
L6 56 146 16. 02 0.8
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Fig. 5 Load-deflection curves of test beams
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Fig. 6 Load-stirrup strain curves of test beams
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Table 5 Comparative analysis of results
R N,/kN N,/kN N,/kN N/KN N,/kN N/N,
L1 42.35 — — 42.35 46. 54 0.910
L2 42.35 33.06 72. 86 148. 27 158. 62 0.935
L3 42.35 22.04 72. 86 137.25 149. 82 0.916
L4 42.35 16. 53 72. 86 131.74 138.32 0.952
L5 37.88 16. 53 62. 45 116. 86 128. 63 0.908
L6 34.53 16.53 54. 64 105. 70 115. 64 0.914
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