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Tab.1 Thermal parameters of each concrete component
at room temperature
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Fig.3 Thermal parameters of each mesoscale component of

concrete
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Fig.4 Uniaxial stress-strain curve
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Tab.2 Mechanical parameters of each component of

concrete at room temperature
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Fig.5 Degradation of mechanical performance of concrete

and steel bar at different temperatures
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Effect of high temperature on the dynamic bonding performance of

reinforced concrete: a refined simulation

LI Xiao-ya', ZHANG Ren-bo"*, JIN Liu', DENG Xiao-fang', DU Xiu-li'
(1.The Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education, Beijing University of Technology,
Beijing 100124, China; 2.Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: To study the effect of high temperature on the dynamic bonding performance of reinforcement concrete, a three-dimen-
sional mesoscale model considering the surface characteristics of deformed reinforcement and the heterogeneity of concrete was es-
tablished. Compared with the experimental failure pattern and bond stress-slip curve, the rationality of the mesoscale model was
verified. On this basis, the variation of dynamic bond-slip behavior of reinforcement concrete at a high temperature or after cooling
down was analyzed. Combined with the numerical simulation results, a dynamic bond strength prediction equation considering the
high temperature effect was developed. The results show that: the mesoscopic model can reflect the cracking process and bonding
failure mechanism of the interface between deformed reinforcement and concrete ; with the increase of strain rate, the damaged area
of concrete at high temperature or after cooling down decreases gradually. At the strain rate, the damaged area of concrete at high
temperature is significantly larger than that after cooling down; with the increase of temperature, the ultimate bond strength de-
creases linearly at a high temperature or after cooling down; at the same temperature, the increase in strain rate makes the ultimate
bond strength increase nonlinearly; the good agreement between the predicted results and the experimental results indicates that the
empirical formulae presented in this work can reasonably reflect the high temperature effect on the dynamic ultimate bond strength

between reinforcement and concrete.
Key words: concrete ;dynamic bonding performance ;deformed reinforcement;high temperature effect;refined simulation
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