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Experimental Study and Numerical Analysis on
Flexural Behavior of RC Beams Strengthened
with RPC Reinforcement Mesh

BU Liangtao ,TANG Dezhi

(College of Civil Engineering , Hu'nan University , Changsha, China,410082 )

Abstract; In order to study the flexural behavior of full-scale concrete beams strengthened with
reactive powder concrete ( RPC) steel mesh reinforcement. Six concrete beams were designed and
manufactured, 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 bending test, the effects of
reinforcement ratio and initial stress level on the mechanical properties of reinforced RC beams are
studied ,and the crack distributions,load deflection curves, strain development law of each material
and failure modes of the strengthened beam are analyzed and the test results are verified by finite
element simulation. The test results show that the reactive powder concrete thin layer has good
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reinforcement effect. Compared with ordinary concrete beams, the cracking load of strengthened
beams is increased by 39.4% ~ 142% ,and the ultimate load is increased by 71.4% ~141.3%.
This strengthening method can significantly improve the flexural capacity, section stiffness and

crack resistance of reinforced concrete beams. The finite element simulation results are consistent

with the test results.

Key words: reactive powder concrete; steel mesh; initial stress level; reinforcement ratio; finite

element
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Table 1

Mix proportion of RPC  kg/m’
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) ¥ B R I k) KD
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Table 2 Basic mechanical properties of concrete
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Table 3 Mechanical property index of reinforcement
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Table 4 Design parameters of test beams
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Fig.1 The structure diagram of the unreinforced beam
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Fig.2 The structure diagram of the reinforced beam
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Fig.3 Loading device of test beam
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Table 5 Characteristic loads kN
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Fig. 6 Load mid span deflection curves
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Table 6 Ductility of test beams

Y AP,/mm AP /mm m y
RC1 103.2 22.3 4.63 1
B2 84.3 24.4 3.45 0.75
B3 54.2 31.2 1.74 0.38
B4 59.1 33.1 1.79 0.39
B5 80.2 25.3 2.70 0. 68
B6 56.3 22.8 2.29 0.53
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Table 7 Comparison of test value and simulated value

iR 9 P,/kN P/kN P./P}
RC1 143.3 148. 1 0. 968
B2 345.3 376. 1 0.918
B3 243.5 271.5 0.877
B4 269. 5 284.3 0. 948
B5 311.5 325.1 0. 958
B6 185.3 213.2 0. 869
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