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Experimental Study and Analysis on Bond Performance between

Reinforcing Bar and Concrete under High Temperature

YANG Ou!", WANG Zhaoyang', HUO Jingsi''?
(1. Ministry of Education Key Laboratory of Building Safety and Energy Efficiency, Hunan University,
Changsha 410082, China; 2. College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: To investigate the bond performance of reinforcement and concrete components under high
temperature, twenty-five central pull-out test specimens and other eight specimens for temperature field
test were casted. The corresponding standard cube compressive specimens were also casted for concrete
tensile splitting strength test under different temperatures. After exposed to 100 C, 200 ‘C, 400 ‘C, and
600 C, the tensile splitting strength of the cube specimens and the bond properties between rebar and con-
crete were tested immediately to simulated the concrete circumstance and reinforcing steel performance un-
der high temperature. The strength of rebars which underwent temperature cycle loadings was tested after
its cooling. The strength of rebar, tensile splitting strength of the cube specimens, and the bond perform-

ance between rebar and concrete under different temperatures were recorded. According to the temperature
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test results, a simplified test method of the bond strength between reinforcing bar and concrete under high

temperature was proposed. The effect of high temperature environment on bond performance between re-

bar and concrete was analyzed from the perspective of the mechanical properties degradation of materials,

and the influence of high temperature on bond stiffness was studied by the method of tangential bond stiff-

ness. The experimental results show that the strength of rebar after high temperature shows little change

below 400 °C, the tensile splitting strength of concrete decreases linearly with temperatures and the varia-

tion trend of bond strength under high temperature is similar to the tensile strength of concrete. The re-

sults present two different relationships between bond stiffness and temperature by the slip of 0. 015 mm.

Key words: under high temperature; split tensile strength; bond strength; bond stiffness
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Fig. 3  The heating and cooling curves for core bond region
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Tab.1 Mechanical indexes of bar & concrete
at high temperatures

. ki %+
e fy/MPa {1 AE fu/MPa  FTEFRE  fi/MPa T RE
20 558 1.00 683 1. 00 2.93 1.00
100 523 0.94 667 0.98 2.33 0. 80
200 557 1.00 683 1.00 2.42 0.83
400 556 1.00 688 1.01 1.83 0.62
600 476 0. 85 602 0.88 1.08 0. 37
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Tab.2 Pull-out test results of specimens under high temperature

s ¥
i 4 i /C WK AL/ MPa fgﬁil W (955 /mm ﬁ%ﬁﬁ
NT20-1 21.01 0. 54
NT20-2 24.90 0.72
NT20-3 20 e 22.98 22.18 1. 250 0. 60
NT20-4 21.03 0.55
NT20-5 22.53 —
HTI100-1 16. 14 0. 64
HT100-2 14. 87 0.95
HT100-3 100 g A 15.99 14. 66 0.92 —
HT100-4 12. 66 0. 45
HT100-5 13.61 0. 54
HT200-1 16. 00 0. 81
HT200-2 15. 33 0.670
HT200-3 200 w28k 17.19 15. 27 0.82 0.78
HT200-4 13.67 1.13V
HT200-5 14. 17 0.7
HT400-1 14.18 0.86"
HT400-2 9, 34V 1. 42V
HT400-3 400 g g 12.95 13.06 1.14 1.09
HT400-4 14, 86" 1.08
HT400-5 12. 06 1.05
HT600-1 10. 97V 1.43
HT600-2 9. 34 1.43
HT600-3 600 ﬁj*%%?x#iﬁ 9. 14 9.13 1.31 1.44
HT600-4 9. 83 1.43
HT600-5 8. 20 1.62
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Fig. 4 Relative strength of steel rebar under and after high temperature from test and previous data
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