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Concrete cover cracking behaviors induced by the non-uniform
corrosion of corner-located rebars

ZHANG Juhui, XIONG Jie
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Considering the diffusion process of chloride ion, the mass conservation of steel corrosion and
the concrete cover cracking mechanics, taking the corner-located rebar as a research object, the whole
process of concrete cover cracking caused by chloride attack was numerically analyzed, by imposing a
time-variant non-uniform radial displacement around concrete/steel interface. The distribution of crack
development, and the time required for crack occurrence and for cracks to penetrate the concrete cover
were obtained. The simulation results are in good agreement with the experimental results in an existing
literature, and the rationality of the method was verified. The influences of rebar diameter, concrete
cover depth and concrete strength on the concrete cover cracking behaviors and cracking time were
discussed. The results show that the concrete cover depth has the greatest influence on the whole
cracking process, followed by the rebar diameter. The concrete strength has little effect on the whole
cracking process.
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Fig.2 Plastic damage constitutive relationship of C30 concrete
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Fig.4 Comparison of cracking modes
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Fig.7 Corrosion initiation time
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Fig.9 Principal stress distribution
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Fig.10 Cracking distribution under different rebar diameters at 15 years
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Fig.12 Cracking distribution under the same cover depths at both sides at 15 years
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Fig.13 Cracking distribution under different cover depths at both sides at 15 years

MIFRE ] 7, B ALRYZER (K 11(b) ) 5 i
KW, 1, 250U BURE A IR BE 4 2 if i i a]
Y9 b6 5 TR B DR 4 R R BE A 38 T £k s Y

cﬁ%%ﬁﬂﬂn@»%%%,%ﬂﬁ#W%FE
JERE ¢, M HAMEREN T, 1, 2 5340

%%Wﬁwﬁ%ﬁ,mﬂﬁﬁﬁﬁﬁiﬁﬁmﬁ
] S _E BIREE 55— M TR BE - R4 )= J5E 52 A 3
EIHIER A B 3 MR AR, 1535

(2) C30 (b) C35

SR R PO RSB IATRBE LR
43 RELIRERFIE

P 14 BF5E T IR SR L 53 B2 A AL A XA AT A5 1k T 484
M (=15 a) o WP ATLIE ), TREE 50N
ARAE X PR AP R REE 0 A AR AT R Mﬁwﬁ
] L& (G 11(d)), WsEHFEAHE. X
Elﬁﬁﬁiﬁﬂﬂ%?ﬁ%i%ﬁﬁﬁﬁ,ﬁ%
HIRBE AR, T BRI A 3% .

(c) C45 (d) C50

E14 FARABERIEETHRENFGE(=15a)

Fig.14 Cracking distribution under different concrete strength at 15 years
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