%38 % %2 K& RFFROBAFF MO Vol. 38 No. 2
2018 43 A Journal of Chang'an University(Natural Science Edition) Mar. 2018

XERE:1671-8879(2018)02-0078-09

2 5 [ ik TS RE I

HARK .S, 8 2.kE

(KVH TR £ KT 2RI K 4101140

i B ARAGHRRCELT T B GE N FATA BTl & i de ik 4k 6 7 ik A4 7 R4
/'iéxq,kﬁ‘/érﬂ)nééﬁl*&ﬂ%:?}?ﬁﬂ.F’}f’&ﬂ%:ﬁ%‘,éy\#ﬁﬁz‘a\#)’)%/’ B RGERART W imE R RN %
B EEABRARR G Hm, A s B, A7 A Combin3d 2 1% BN L BB ey 2Rk, 5
fJﬂEJxkffﬁFRm%Mﬁ%%:M,ﬂ-%‘i%}\ﬂi]éﬁﬁ' HE XA S, EREAN . T e
B #e A AR Bk R AR AR B T s SRR A R R AT TR E e H a0 & R KR R
Jm B aué’w?k%kjy#aé&k, ZE Y mBE G LEARB IR A B Z R R 3T e B R0 % h £ 2RI
G RAR L A R 4B AR R A R BORT A SE R o SR R M A R 69 3B A0 RO R K
BANEREZZF I, AP EQERAR DB E RO L EERREIN G KBS IR
YERENPHRGZENY RB SR " EN A ARSE, FRERE TR ARG, PR
JE A& T B A A M AR A AN AR M AL BAT A B A TR AR B SR AR E LA RO %
BAFHAE LKA,

KPR A4 RC R ARk A MR 5 3] m B s = R4k

hE 4K S U442, 55 NHEFRERED A

Experiment on flexural behavior of corroded beam with
flexural and shear strengthening

XIAO Lin-fa, PENG Jian-xin, TANG Huang, ZHANG Jian-ren
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, Hunan, China)

Abstract: In order to explore the mechanical behavior of corroded RC beam before and after
flexural and shear strengthening, 7 corroded beams produced by applying constant current
accelerated corrosion method were subjected to bending test after flexural and shear strengthening
by bolting steel plates,and effects of the thickness of concrete cover, the secondary corrosion and
flexural and shear strengthening on the deformation, strain and bearing capacity of test beams
were analyzed. On this basis, the bond degradation of reinforcement and concrete was considered
by adopting Combin39. Finite element numerical simulation for the strengthened beams were
carried out, and the deformation and stress of model were compared with the experimental
results. The results show that the flexural and shear strengthening can effectively improve the

stiffness and bearing capacity of corroded beams, the secondary corrosion and the thickness of
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concrete cover had little influence on stiffness in early period. The difference of bearing capacity
of the test beam before reinforcement is larger, but after the flexural and shear strengthening,
the differences become relatively close. The main effects of the secondary corrosion on reinforced
beams are corrosion degree and inhomogeneity which may change the failure mode and affect
performance. The degradation of stiffness and reduction of the ultimate bearing capacity are
mainly influenced by corrosion rate, while the protective layer has little influence on it. The
strain of front and back beams before and after reinforcement is basically presented as linear
trend, and the impact of thickness of protective layer on the neutral axis is weak. Weak anchoring
effect caused by severe corrosion leads to a slight lag of the strain at the bottom of beam and
lower neutral axis, while slight corrosion can make the steel plate play better performance. A
finite element model based on reduction factor of bond slip can well simulate the experimental
results. 2 tabs, 17 figs, 26 refs.

Key words: bridge engineering; corroded RC beam; finite element method; bolting steel plate;

flexural and shear strengthening; secondary corrosion
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Fig. 1 Beam size and reinforcement
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Fig. 2 Principle of accelerated corrosion
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Tab.1 Reinforcement parameters of test beams

IR g 5| AP 2R /mm | B R / V0 | i A AR R BE /mm [ R kAR R/ %0 | U T iR B/ mm | R E 4%/ mm | R 1 38 ¥/ MPa
N25 25 15 24
SU25C 25 10 5 5 3 2 24
N30 30 15 23
SuU30C 30 10 5 5 3 2 23
N35 35 15 23
SU35C 35 10 5 5 3 2 23
SuU35 35 10 5 3 2 23
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