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Abstract: Based on the thick-walled cylinder model with uniform pressure at inner surface, the
damaged concrete cover around the deformed bar was divided into two parts according to the
stress state, including a partially cracked inner part and an uncracked outer one. For the inner
cylinder, the smeared cracking assumption and tension softening behavior of the cracked concrete
was taken into account with the stiffness reduction along the radial direction. Also, the
reductions in the elastic modulus, tensile strength and fracture energy of concrete after exposure
to elevated temperatures were properly considered. Based on the theoretical analysis of the
ultimate splitting failure between steel bar and concrete damaged by high temperatures, the

calculation method and analytical model of the interfacial bond strength between steel bar and
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concrete after exposure to high temperatures was deduced, which was related to the size and

material properties of steel bar and concrete. Moreover, a linear relationship between the radius

of the inner cracked cylinder and the end slip of the reinforcing steel bar was proposed, and thus

the interfacial bond stress-slip relationship was obtained. The accuracy of the analytical model

was validated by comprising the predicted results with available pull out test data on the steel bar-

to-concrete interface (including 118 bond strength data and 15 bond stress-end slip curves). The

results show that the analytical model has good accuracy, and can be widely used for the analysis

and prediction of interfacial bond strength after high temperature in drawing test with different

parameters.

Key words: RC structure; bond behavior; analytical model; after exposure to elevated tempera-

tures; interface
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Fig. 1 Stress Analysis of Steel Bar-to-concrete Interface
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Fig.2 Thick-wall Cylinder Model of Concrete Cover
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Fig. 4 Tensile Stress-strain Constitutive Relations of
Concrete at Room Temperature and After

Exposure to Elevated Temperatures
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Fig. 5 Stress State of Inner Cracked Concrete
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Fig. 6 Residual Mechanical Properties of Concrete
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Fig.7 Fracture Energy of Concrete After

Exposure to Elevated Temperatures
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Fig. 9 Relationship Between Slip at Steel Bar
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Morley et al®! and Model Prediction Results of
Interfacial Bond Strength
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