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Fig. 1 Internal and external reinforcement of concrete beam
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Fig. 5 Midspan vertical flexibility of RC beam

Fig. 4 Cracks distribution on CFL strengthened

RC beams under eycle loading strengthened with CFL under cycle loading
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Fig. 6 Bending rigidity histories of CFL strengthened
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Experimental Study on Fatigue Behavior of RC Beam Strengthened
with Carbon Fiber Laminate under Cycle Loading

YAO Guo-wen'?, HUANG Pei-yan', NIU Peng-zhi', ZHENG Xiao-hong'

(1. College of Traffic and Communications, South China University of Technology, Guangzhou 510640, Guangdong,
China; 2. College of Civil Engineering and Architecture, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: Three point bending experiments of carbon fiber laminate (CFL) strengthened RC beams
under cycle loading were performed. The linear logarithmic fatigue life curve was obtained and the his-
tories of midspan flexibility of strengthened beams were recorded and the ultimate fatigue strength and
bending rigidity of the beams were deduced further. Then fatigue failure mechanism of CFL strength-
ened RC beams was studied. The failure modes of the beams under cycle loading include concrete
cracking, carbon fiber laminate debonding from concrete and steel bars yielding. And their fatigue
failure process shows evident three stages of damage nucleation, steady expansion and failure at last.
Compared with the normal RC beams under cycle loading, CFL strengthened RC beams scatter more
symmetrical and denser cracks. And external bonded CFL increases the original bending rigidity of
strengthened beam a little, but doubles its bending rigidity at fatigue damage stage. The ultimate fa-
tigue strength is 25. 42 kN obtained from fatigue life curve of CFL strengthened RC beams, which is
about 58. 5 percent of the ultimate loading under static loading.

Key words: [iber laminate; strengthened RC beam; cycle loading; fatigue life; bending rigidity



