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Fig. 1 Flowchart of box-counting
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Fig. 2 Surface characteristic of steel bar(unit: mm)
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Tab.1 Parameter and mechanical properties of steel bar
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Tab. 2 Chemical composition of steel bar
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Tab. 3 Details of test specimens
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Fig. 3 Experimental setup of accelerated corrosion test
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Tab.4 Corrosion rate of steel bar

WEHwY  BROD  BRREVFEEmm  FHESRE (mm)

CS4-1 4.81 3.52 1. 38
CS4-2 4.36 2.98 1.12
CS4-3 4.13 2.79 1.92
CS4-4 3.91 2.52 0. 96
CS4-5 4.55 2. 88 2.12
CS6-1 6.06 3.75 2.33
CS6-2 6.67 3. 66 2.56
CS6-3 6.48 3.34 1.23
CS6-4 6.1 3.55 2. 67
CS6-5 6.43 3.12 1. 34
CS8-1 7.35 4.32 3.23
CS8-2 8.82 3. 87 1.56
CS8-3 8.51 4.18 1.73
CS8-4 8. 49 4. 04 2.37
CS8-5 8.51 3.59 1.27
CS10-1 11. 16 4.52 3.01
CS10-2 10. 03 4. 04 2.53
CS10-3 9.99 3. 84 2.45
CS10-4 9.9 3.92 1. 95
CS10-5 9.61 3.73 1. 45
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Fig.4 Tensile test setup
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Fig.5 The model of corroded steel bar and its surface profile
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Fig. 7 The surface profile of corroded and its fractal dimension
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Fig.9 Load-deformation curves for corroded steel bars
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Fig. 8 Surface profile parameter vs. corrosion rate
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Experimental Study on Mechanical Properties of
Corroded Steel Bar Based on Fractal Theory

JIANG Nan'?, ZHANG Hai-ping"?, LIU Yang"*, JIANG Hong-tao"*
(1. Hunan Province University Key Laboratory of Bridge Engineering, Changsha University of Science &. Technology, Changsha 410114,
China; 2. School of Civil & Architecture Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to investigate the mechanical property deterioration of corroded steel bar,
accelerated corrosion method was used to obtain corroded steel bars. Tensile experiment was carried
out respectively for 4 specimens without corroded steel bars and 20 specimens with corroded steel
bars. Experimental results indicate that under the accelerated corrosion condition, the surface profile
of corroded steel bars has self-similarity, which can be described by fractal theory. Different surface
characteristics of corroded steel bar have some influence on mechanical property degradation of steel
bars. For example, stress-strain curve changes obviously, the yield strength and ultimate strength
decrease, the yield platform is shortened until disappears. After statistical analysis, the regression
formula of elastic modulus, yield strength, ultimate strength, ultimate strain and other mechanical
properties of corroded steel bar were obtained. Based on analysis of experimental results, a
constitutive model of steel bar related to characteristic parameters of corroded surface was established.
Above results can be applied to the calculation and evaluation of corroded steel bar reinforced concrete
structures.

Keywords: steel bar; corrosion; mechanical property; fractal characteristics



