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Fig. 2 Sketch of bonded CFL in the bottom of specimen
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Fig. 3 A photo of specimen bottom bonded with CFL
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Tab.1 Mechanical properties of concrete Tab. 2 Mechanical properties of main steel bar
B ik SR AR P hr o i . y Jei IR i 32 P hr ik B P JIREES
, THA L HE .
(MPa) (GPa) (MPa) (MPa) (MPa) (GPa) Y%
47.7 34 4.45 0.193 $10 307 452 206 31.0
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Tab. 3 Parameters of CFL
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Tab. 4 Fatigue testing conditions and results at different temperature and random loads coupling

W45 RO e K2 fof -3 (kND W 57 774 (eycles) | X9 57 75 4 (eycles)
Al 338223
A2 30 317982 350261
A3 394579
A4 645752
A5 10°C 27.5 1001415 738672
A6 568848
A7 1210596
A8 25 1427657 1233013
A9 1060785
Bl 292044
30 220379
B2 148713
B3 250 552914
27.5 483551
B4 (EiD 414187
B5 752914
25 875372
B6 997829
Cl 107064
C2 30 51478 105450
C3 157808
C4 382238
C5 60°C 27.5 167528 292968
C6 329137
C7 522777
C8 25 741726 494962
C9 220382
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Fig. 6 Failure modes of strengthened beams
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Experimental Study of Fatigue Performance of RC Beam
Strengthened by CFL and Subjected to Coupled
Action of Temperature and Random Load

LIN Bing., GUO Xin-yan, ZHENG Xiao-hong, LIN Jia-xiang, HUANG Pei-yan

(School of Civil and Communications, South China University of Technology, Guangzhou 510640, China)

Abstract: Taking into account the coupled action of temperature and vehicle load on the highway
bridges in service in subtropical environment, taking the bridge composed of RC beams strengthened
by CFL as study object, using the experimental platform constructed by authors, in this paper. a
fatigue experimental method is proposed for RC beam strengthened by CFL and subjected to coupled
action of temperature and vehicle random load. Three-point bending fatigue experiment was carried
out for specimens at 3 different temperatures and 3 different loading levels under coupled action of
temperature and random load. The fatigue failure mechanism of reinforced beam subjected to coupled
action of temperature and random load was preliminarily discussed, and a semi-empirical formula for
fatigue life of RC beam strengthened by CFL and subjected to coupled action of environment
temperature and random load was proposed.

Keywords: random load; Carbon fiber laminate (CFL); temperature; fatigue performance; reinforced

concrete (RC) beam
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