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Bonding Properties of Corroded Steel Bar
and Recycled Concrete
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(School of Civil Engineering, Inner Mongolia University of Science and Technology ,Baotou,China,014010)

Abstract;In order to study the bond-slip properties between corroded steel bars and recycled
concrete with different corrosion rates, six groups of theoretical corrosion rates of 0% ,0.5% ,1% ,
1.5% ,2% ,3% were designed for center drawing. The center drawing test was carried out by
attaching strain gauges in the center slot of the steel bar and energizing to accelerate the corrosion
with power. The results show that all the specimens have split failure and the free end slip is small.
When the corrosion rate is 3. 39% ,the free end has almost no slip. The corrosion rate has a greater
influence on the bonding performance between the corroded steel bar and the recycled concrete.
When the corrosion rate is less than 0. 5% , the corrosion is beneficial to the bonding strength;
when the corrosion rate is less than 1. 05% ,the local strain curve of the steel bar is convex, when
the corrosion rate is greater than 1. 05% , it is concave;the greater the corrosion rate, the more
concentrated the bonding stress near the loading end. Considering the corrosion rate and the bond
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position , the bond-slip constitutive relationship is established through the position ¢(x,p, ) and the

average bond-slip relationshipr(s).

Key words: recycled concrete; steel bar corrosion; corrosion rate; position function; constitutive

relation ; bond-slip
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Fig. 8 Steel strain distribution along anchorage length
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(a2

AR P

G mm P, P, P, P, Py Py P, LES
140 0. 000 4 -0.686 1 1.1345 0.2459 -0.5434 0.2135 -0.0265 0.999 849

120 0.000 0 9.8684 -21.1955 17.395 1 -6.542 0 1.168 3 -0.0807 0.999 779

D2 100 -0.000 3 0.3899 -0.4489 0.358 6 0.0704 -0.0514 0.0055 0.999 939
80 0. 000 1 0.1992 -0.2560 0.5413 -0.1634 0.0233 —-0.001 8 0.999 994

60 -0.000 3 1.6949 -2.949 4 2.654 7 -0.9205 0.144 8 -0.008 8 0.999 994

40 -0.000 8 1.687 8 -3.678 4 3.2232 -1.0645 0.1559 —-0.008 6 0.999 947

140 0.030 4 -7.9315 16.6344 -8.4893 1.8958 -0.1811 0.005 1 0.999 371

120 0.048 3 -8.2244 13.5656 -5.2355 0.6602 0.0210 -0.007 0 0.997 251

DS 100 0.041 0 -4.1206 6.8772 -2.2980 0.240 5 0.009 5 -0.0022 0.997 220
80 0.0100 -2.4052 3.8209 0.050 8 -0.700 8  0.1918 -0.0155 0.998 644

60 —-0.000 7 1.5337 -1.8459 2.258 2 -0.9413 0.168 6 -0.0112 0.999 752

40 0.001 5 -3.4276 8.0298 -5.0122 1.466 8 -0.200 0 0.010 0 0.999 250
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