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Test on bond behavior between non-uniform corroded steel and concrete

WU Jieqiong, GUO Li, JIN Liu, DU Xiuli

(Key Lab of Urban Security and Disaster Engineering (Beijing University of Technology ), Ministry of Education, Beijing 100124, China)

Abstract; Eight beams of reinforced concrete were prepared to investigate the deterioration law of non-uniform
corrosion on the bond performance of steel bar and concrete. First, the corrosion of the steel bar was obtained by
applied-current. The electricity was stopped when the specimen reached the designed mass loss rate, and the
development of corrosive cracks on the concrete surface was recorded. Then, three-point bending load was applied
to the beam specimen to test its bonding performance. Finally, the corroded steel bar in the bonding area was taken
out for 3D scanning test after the bond failure of the beam specimen. Test results show that the volume expansion of
the corrosion products of the steel bar caused the corrosive cracks in the concrete protective layer along the axis of
the longitudinal tensile bar, and the maximum corrosive crack widths on the concrete surface had a logarithmic
relationship with the mass loss rate of the steel bar. There were rust pits on the surface of the corroded steel bar,
and as the mass loss rate of steel bar increased to 10.3% , the total length, width, and depth of the rust pits
increased by 68.27, 40.21, and 9. 98 mm, respectively, suggesting that the total length of the rust pits had the
most significant increase. On the basis of the test results, a relative bond strength degradation model of steel bar
and concrete was established in consideration of the influence of non-uniform corrosion. According to the correlation
between the mass loss rate and the maximum corrosive crack width on the concrete surface, a calculation model of
relative bond strength based on the maximum corrosive crack width on the concrete surface was proposed and
verified.
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Fig. 1 Specimen size and reinforcement drawing (mm)
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Fig.2  Accelerating corrosion test
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Tab.2 Test parameters of beam specimens
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A0 -1 0 0 0

A0 -2 0 0 0
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A3 -2 12 62 8.3
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Fig.3 Measurement for corrosive crack widths on
concrete surface

3) BRI R R LR SR
ST A DL 4. IR0 0.5 mon/min.
T BB R — SR (IR 5 SRR
S AR 6 = 2B LR R A
AESRIR I 1) 2 A ITHEALAS R 95 5 UK 2 4
RIS o 2 B L3 1 300
b R ATE GRS 1.2 4.5 LA O 5515 T
2 AR B £ SR o S A BB b D
BTt 3) LI R R R PR RO RS 1 RS
BB R A R X PR S ) T B
HHHAR R

P (2)

P 7 R G XS BB 25 10 15 P o A S B3R

I3 I (3) HRE oD R £ L
XK,
P =cgA (3)
e o IR T, 24 AL T 2 S B B
o =cE(e JNANL  E RN AR ) sA 52
A A T T AR S Iz, A2 RN T Ak Tk i
PEBT B, & WU AR IUITRE b 4 A4 5557 1 28 e il £t 1)
A4,
A < (AT AR =f’ﬁfﬁl%§ NEAE R

B4 =STnER=(mm)

Fig.4 Schematic of three-point bending load (mm)
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Fig.7 Corrosive cracks on bottom surface of bonding area of beam specimen ( mm)
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Fig. 15 Verification of the relative bond strength
degradation model based on mass loss rate
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Fig. 16  Verification of the relative bond strength degradation
model based on maximum corrosive crack width
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in Ref. [32] and calculated results in this study
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