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Experimental Study on Variable Amplitude Fatigue Life of RC Beams Strengthened with BFRP

CHEN Xu-jun, DAI Mu-xiang, ZHU Xiao-e
(School of Civil Engineering and Urban Construction, Jiujiang University, Jiujiang Jiangxi 332005, China)

Abstract: The flexural fatigue test on 5 reinforced concrete beams is conducted, in which the variable
amplitude fatigue lives of RC beams strengthened with basalt fiber sheets, basalt /carbon hybrid fiber sheets
and glass/carbon hybrid fiber sheets are studied. According to Miner’s damage theory, modified Miner’s
damage theory and Corten-Dolan damage theory, the fatigue life of RC beams strengthened with FRP under
variable amplitude fatigue loading is estimated. The result shows that (1) the fatigue performance of fiber
sheet strengthened beams has been greatly improved, and the fatigue life has been significantly increased;
(2) the life estimation values based on the 3 damage theories are conservative, and the modified Miner’s
damage theory can better predict the fatigue life of specimens. It is suggested to use the modified Miner’s
damage theory in estimating the variable amplitude fatigue life of reinforced concrete flexural members
strengthened with FRP in practical engineering.
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Tab.1 Strengthening scheme and failure modes
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Tab.2 Behaviors of FRP Material
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Tab.3 Load amplitudes and number of cycles
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Fig.2 Failure modes of test beam
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Fig.3 Load-deflection curves
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Fig. 4 Load-strain curves of steel bar
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Tab. 4 Test values and calculated valuse of fatigue life
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PB2 263.035 182.974 218.250 100. 399
PCB2 291. 260 210. 331 250.783 197. 202
PCG2 298. 630 217.250 262.915 213. 954
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