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Study on the bond-slip constitutive of steel bar and steel
fiber reinforced concrete at different temperatures
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Abstract: The bond-slip constitutive relationship between steel bar and steel fiber reinforced
concrete (SFRC) at different temperatures (20, 200, 400, 600 and 800 ‘C) was investigated
in this study. The central pull-out tests of 14 SFRC specimens with the steel fiber of volume
1. 5% were conducted. The bond-slip relationship curves at different temperatures were de-
veloped by analyzing the bond characteristics of the steel bar and SFRC at different tempera-
tures. The test results indicated that the ultimate bond strength between the steel bar and
SFRC decreased with the increase of temperature. The decreasing range between 400 °C and
800 °C was more obvious than that between 20 °C and 200 ‘C. The peak slip increased with
the increase of temperature. Based on the damage mechanics theory, the interface bond dam-
age model was established to analyze the bond damage law of steel bar and SFRC at different
temperatures. Regression analysis was performed on the interface bond damage variables and

relative slip values to obtain the bond-slip constitutive equations of steel bar and SFRC at dif-
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ferent temperatures. The bond-slip fitting curves at different temperatures were compared
with the experimental curves. The results indicated that the constitutive equation can accu-
rately simulate the bond performance of steel bar and SFRC.

Key words: steel fiber reinforced concrete(SFRC) ; bond-slip constitutive equation; interface

bond damage model; temperature
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