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Bond performance of concrete-steel rebar under different
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Abstract: In order to study the concrete-rebar bond-slip performance under different cooling ways after high
temperature, a central pull-out test had been carried out on 39 reinforced concrete specimens after high
temperature, and the splitting tensile strength test of the specimens under natural cooling had been
completed. The effect of high temperature and different cooling ways on peak bond stress and peak slip of
the specimens are discussed in this paper. The calculation equations between peak bond stress, peak slip
and temperature have been established, and the full curve equation of bond-slip considering initial
temperature damage has been proposed. Based on the theoretical model of bond strength, the theoretical
value of bond strength under natural cooling has been calculated. The results show that as the temperature
increases, the peak bond stress decreases linearly. At 500 °C, the bond strength loss reached 80. 5%, and
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the peak slip showed a trend of first decreasing and then increasing with growth of temperature. The effect

of different cooling ways on peak bond stress and peak slip is not obvious. The theoretical bond-slip full

curves considering damage has a good fit with the test curves; The bond strength calculated by the

theoretical model is in good agreement with the test value.
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Table 1 Basic physical properties of coarse aggregate

Kife/mm  RWEHEE/ (kg » m ™) e/ (kg » m )

5~31.5 2702.9 1480

Wk A/ % JEMEAEHR/ V0

0. 28 11. 41

x2 RELIEEL

Table 2 Mix proportions of concrete

FrEH/ (g « m™*)
C S NA

feou/MPa ft/MPa

0. 45 433 659 1172 195 50. 6 3. 26
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Fig. 4 Failure patterns of pull-out specimens
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Fig. 8 Relationship between peak slip and temperatures
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Table 3 Fitting parameters
LU m a = b R? m a o b R? m a o b R?
20 C 0.953 4. 499 2. 408 0.98
200 C 0. 843 1.121 2.361 0.99 1. 448 0.917 2.421 0.99 1. 168 0.735 2.442 0.99
300 C 1. 184 1. 308 2.412 0.99 1. 073 1. 299 2.271 0.99 0. 868 0.523 2. 981 0.99
400 °C 1. 536 0.761 2.273 0.99 1. 454 0.917 2.421 0.99 1.127 0.414 2. 948 0.99
500 C 1.134 0.611 2.032 0.99 0.975 0. 254 2.093 0.99 1. 545 0. 428 2. 665 0.99
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Table 4 Experimental and theoretical results

WEER f/MPa 7o/MPa 7u,d/MPa Tu,d/Tu
20 3.266 8 18.853 5 17.081 4 0.91
A200 2.849 0 13.894 1 14.897 7 1. 07
A300 2.249 6 11. 767 6 11.763 3 0.99
A400 1.482 3 6.920 1 6.920 0 0.98
A500 0. 898 5 4.291 2 4,191 8 0. 97

Elastic cover
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Fg. 12 Mechanical model of cracking inner layer

concrete considering softening effect
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