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Fig.1 Type of RC beam specimens
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Tab.1 Mix proportions and mechanical properties

of concrete specimens

REEL mOKI) : m(BP) . HUHBRSE/ PURMRBE/ FAERI R/

ot m(A) . mOK) MPa MPa GPa
C20 1:2.51:4.02:0.64 2.33 15. 28 25.5
C30 1:1.56:3.12:0.57 2.83 34. 85 31.2
C40 1:1.37:3.19:0.49 3.78 43. 34 32.5
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Fig. 2 Schematic of accelerated corrosion test
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Fig. 3 Type of crack propagation
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Fig.4 Experimental results
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Fig. 5 Effects of various parameters on the time-to-cracking t.
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Fig. 6 Average crack width versus time
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Fig. 8 Effect of cover thickness on average crack width
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Fig. 9 Effect of concrete strength on average crack width
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Fig. 10 Effect of steel bar diameter on average crack width
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Experimental study of corrosion-induced crack initiation and propagation

of reinforced concrete structures

WANG Xian-li""*, ZHENG Jian-jun’

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2.College of Traffic Construction Engineering, Beihua University, Jilin 132013, China;
3. College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310014, China )

Abstract: An accelerated corrosion test was performed systematically to investigate the rules of
time-to-cracking and crack propagating of RC affected by corrosion. The experimental variables
studied include diameter of steel bar (d). concrete strength (f,), corrosion current density (ier) s
thickness of concrete cover (¢), position and types of steel bars, etc.. Test results show that the
sequence of the factors affecting the time-to-cracking is iwws ds ¢ and f, in turn; the corrosion crack
width increases linearly with the time; the sequence of the factors affecting the crack width
propagating is iw.s ¢» fiand d in turn. Moreover, the rate of crack propagating increases as i and d
increase. While it decreases with the increasing of ¢ and f.. The crack width of the case of the
deformed bar increases more slowly than that of the specimen of plain bar with the same corrosion
current density. When plain bar is upside of the specimens, the crack propagation rate is slower than
that of the contrasted specimens. And when plain bar is at the corner of the specimens, it is faster
than that of the contrasted ones. Based on the analyzed experimental results, measures to improve

service life of RC are derived.

Key words: reinforced concrete; corrosion; crack; service life



