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Abstract: In order to explore the influence of different steel plate strengthening methods on the bearing
capacity of corroded RC beams, the strengthening effect of different strengthening schemes is explored.

The characteristics in the bearing capacity, deformation, failure mode and ductility of corroded RC beams

We#s B #A:2020-03-30
EEWR : [FH 5 F S I & BRI (973 3D (2015CB057705) s WIRE 4 H AR 47 4E 3 42 (2019)150023) : IR 4 H
SRBFA IS (2018]12438) s WIRE A BB T RM#BF5E I H (18A136,18C0855) 5 1 V0 Bl T K447 B2 T RE 4T IT i
4 (18KFOD)
TEEB AR Q988 ), 5 1+, T8N REE o] 5 EPEAL , E-mail: tanghuang 123@163. com,
wAH GREEE) . B 1, #3% , E-mail: jianxinpeng@csust. edu. cn,
Received : 2020-03-30
Foundation items: National Basic Research Development Program (973 Program) of China (No. 2015CB057705) ; Natural
Science Young Foundation of Hunan Province (No. 2019JJ50023); Natural Science Foundation of
Hunan Province (No. 2018]JJ2438); Scientific Research Project of Education Department of Hunan
Province (No. 18A136, 18C0855); Open Fund of Bridge Engineering of Changsha University of Science
and Technology (No. 18KF01).
Author brief: Tang Huang (1988- ), PhD, main research interest: time-dependent reliability evaluation of bridge, E-mail:
tanghuang 123@163. com.

Peng Jianxin (corresponding author), PhD, professor. E-mail: jianxinpeng@csust. edu. cn.



104 T KR53 AP RGP E LD % 42 A

strengthening by steel plate with flexural strengthening schemes, shear strengthening scheme, and flexure-
shear combination strengthening scheme are compared, respectively, and the advantages and disadvantages
of different strengthening schemes are analyzed. The results show that for the flexure-strengthened
corroded beam which steel plate thickness are 3 mm, 4 mm and 5 mm, respectively, the ultimate bearing
capacity increased by 7~ 18 kN with 1 mm increases of steel plate thickness. The effect of combined
strengthening is most significant, and the ultimate bearing capacity increased by 107. 7% compared with
corroded beams. Combined strengthened corroded beams have the strongest deformation resistance, the
following is flexure-strengthened corroded beams, and the increases of steel plate thickness has a positive
effect on the deformation resistance of flexure-strengthened corroded beam. The combined strengthening
scheme is more effective in improving the ductility of corroded beam than the other two strengthening
schemes, the ductility of which is improved by 320. 4% compared with corroded beam, followed by shear
strengthened corroded beams. The ductility of flexure-strengthened corroded beam is smaller than other
two kinds of strengthened beams, and it increases in the begining and then decreases with the increases of

steel plate thickness. The deformation resistance and ductility should be considered comprehensively when

evaluating the strengthening effect of flexural and shear-strengthened corroded beams.

Keywords: reinforced concrete beam; corrosion; load-carrying capacity; steel plate; strengthening
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Table 1 Properties of the tested beams
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Fig. 1 Reinforcement layout of thetested beams (units: mm)
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Fig. 2 Electrochemical corrosion of RC beam
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Fig. 3 Different strengthening schemes (units: mm)
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Table 2 Test results of the tested beams
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Fig. 6 Concrete strain along the beam height of tested beams
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Table 3 Ductility of the tested beams

e PR/ KN mm) WX R i 2
P1 738.0
P2 589.4
PSC-0 1811.4 145. 4
PSC-1 1230.9 108.8
PSC-2 1359.6 130.7
PSC-3 1220.7 107.1
PUC 1660.9 181.8
PSU 2477.8 320.4
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