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Numerical study on the stiffness of corroded beam

based on the cohesive model
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(a. School of Civil Engineering; b. Key Lab of New Technology for Construction of Cities in Mountain
Area, Ministry of Education, Chongqing University, Chongqing 400045, P.R.China)

Abstract; Degradation of bond performance is one of the main factors that lead to the decrease of mechanical
properties of corroded reinforced concrete members. Based on experimental study of bond behavior of corro-
ded components and cohesive zone model, a bilinear cohesive element with thickness was established. A
separation reinforced concrete beam analysis model was established and bonding interface layer was intro-
duced in this paper to study the bonding performance degradation effect on the flexural stiffness of corroded
RC beams. The results show that the bilinear cohesive element can effectively simulate the bond mechanism
between steel and concrete. Moreover, the influence of the degree of corrosion on the bond performance can
be reasonably described by the thickness of the bonding unit which is decided according to the depth of cor-
rosion, Furthermore, numerical analysis results is compared with the experimental data and the theoretical
results calculated by experiential method, and the results show that the method in this paper is effective
and reasonable.
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Fig.1 Three broken line constitutive relation of
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Table 1 The characteristic values of bond-slip relationship
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Fig.3 Schematic diagram of beam am loading
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Fig.4 Finite element model of beam
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Fig.5 Load-deflection curves of beams in different corrosion rate
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Table 2 Parameters of steel bar in different corrosion rate
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Table 3 The stiffness and deflections of beam with different corrosion rate
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