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Flexural Behavior of Reinforced Concrete Beams Strengthened with FFRP

XU Qi, HUANG Liang
(College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China)

Abstract: In order to study flexural behavior of reinforced concrete beams strengthened with flax
fiber reinforced plastic (FFRP), tensile performance tests of FFRP specimens with four kinds of
natural fibers and three kinds of thicknesses were conducted. Based on the test results, four-point
flexural loading tests on three beams considering FFRP layer as the parameter were carried out.
Failure modes of specimens, load-deflection curves and ultimate bearing capacity were
investigated. According to the common failure modes of reinforced concrete beams strengthened
with FFRP, the corresponding bending capacity formula was derived. The results show that
FFRP made of the 300 g * m ? rain flax possesses stable tensile properties. Compared with
ordinary reinforced concrete beams, ultimate bearing capacity and ductility of beams strengthened
with FFRP increase to different extents. The calculation values of bending capacity agree well
with the test results, and the results can provide basis for design of this kind of reinforcement
beam.
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Tab.1 Physical and Mechanical Properties of Epoxy Resin
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Fig. 1 Tensile Curves of Natural Fiber Cloths
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Tab.2 Tensile Test Results of FFRP
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Fig.2 Tensile Curves of FFRP Sheet
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Fig.3 Stress-strain Distribution of Failure Mode 1
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Fig. 4 Stress-strain Distribution of Failure Mode 2
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Tab.3 Test Results

P95 Pc¢/kN Py/kN Py/kN A X
CBI 36. 3 79.7 141.0 ST R
FB1 36.3 93.0 164.3 FFRP # $ii hp
FB2 39.7 95.0 172.3 FFRP ¥ 47 15

T8 Po 9 IREE L+ IT 2F 17 2805 Py g B0 Je I 1) 477 2K
SR FHAS SO 3008 2 R o [ 16 2% 9 B0 25 R 3D
PEAT TS O SR (BT LU S5 R LR 4,
H1 22 A4l T [ 6 G A R B B AR FR A 4
L 4% LA 36 8 B A 28 (L W /0 » 35 W9 53 07 16 2 5
AT, BT FFRP 2RI A 5 7 A — g iR
2% WA AE — € I 22 J8 IE W B4

4 & &
L i 2 e A 11 2 160 0 26 - 05 B i

x4 MEERFNABRESHEEILR
Tab.4 Comparison Between Experiment Values and

Calculation Values of Bending Bearing Capacity
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