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Abstract

This research aims to study the effect of temperature on bond strength in air
entrained concrete and to find the effect of adding entrained air on the properties of the
fresh and hardened Concrete under the influence of high temperatures of different
levels (20, 200, 400, 600 °C). These properties are compared with those for normal
concrete . In case of concrete structures exposed to an unexpected fire, changes are
found in the properties of the concrete constituents, These changes are evaluated to
assess the performance of these concrete structures and determine whether structures
are safe or not .The research work includes an experimental study of the mechanical
properties of the hardened concrete , and the effect of high temperature and entrained
air admixture on concrete behavior including, compressive strength, splitting tensile
strength, stress — strain relationship (modulus of elasticity) and bond strength between
reinforcement and concrete. The work includes four different percentage of air
entrained admixture (Sika_Aer) (0, 0.5, 1.0, 1.5 %) by weight of cement. The effect of
these variables on the bond stress between concrete and reinforcement as a result of
tensile forces using pullout test are investigated. The Results show that the failure for
reinforced concrete bond strength depends on diameter of the steel bar used (810, @ 12
and @ 16 mm) , heating temperature for specimens after (28) days of water curing and
also depends on the amount of admixture in concrete (Sika-Aer).
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Temperature Diameter | Mixtures | Max. | Max. Max. | subtract Max. Max.
Load | lower | upper Strain Stress
(°C) (mm) (kN) | (mm) | (mm) (mm) (mm/mm) | (MPa)
@16 mm Normal 110 7.1 1.2 5.9 0.0196 7.295
0.5% Sika | 85.5 1.22 1.05 0.17 0.000566 5.67
1% Sika | 605 0.92 0.76 0.16 0.00053 4.012
1.5% Sika 90 2.24 0.53 1.71 0.0057 5.97
@12 mm Normal 775 | 10.37 0.72 9.65 0.0321 6.852
20 °C 0.5% Sika 72 9.2 1.22 7.98 0.0266 6.366
1 % Sika 61 2 1.6 0.4 0.00133 5.393
1.5% Sika 73 9 0.83 8.17 0.0272 6.454
@10 mm Normal 52 7 0.45 6.55 0.0218 5.517
0.5% Sika | 49.5 5.87 1.46 441 0.0147 5.252
1% Sika | 415 2.18 1.72 0.46 0.00153 4.403
1.5% Sika 51 6 1.4 4.6 0.0153 5411
@16 mm Normal 123 13.5 0.76 12.74 0.04246 8.156
0.5% Sika | 57.5 1.2 0.86 0.34 0.00113 3.813
1 % Sika 51 0.84 0.68 0.16 0.000533 3.382
1.5% Sika 50 1.1 0.4 0.7 0.00233 3.316
@12 mm Normal 75 8.17 0.46 7.71 0.0257 6.631
200 °C 0.5% Sika 56 1.87 1.46 0.41 0.00136 4.951
1% Sika | 515 1.2 0.78 0.42 0.0014 4.553
1.5% Sika 60 1.66 0.83 0.83 0.00276 5.305
@10 mm Normal 52 10.24 0.4 9.84 0.0328 5.517
0.5% Sika | 45.5 6 2.2 3.8 0.0126 4.827
1% Sika | 415 1.38 1.14 0.24 0.0008 4.403
1.5% Sika | 47.5 2.5 1.3 1.2 0.004 5.04
@16 mm Normal 115 11.64 0.75 10.89 0.0363 7.626
0.5% Sika 55 1.3 1.09 0.21 0.0007 3.647
1 % Sika 60 1.1 0.7 0.4 0.00133 3.98
1.5% Sika 65 1.2 0.69 0.51 0.0017 4.31
@12 mm Normal 75 7.24 0.4 6.84 0.0228 6.631
400 °C 0.5% Sika 65 3.98 2.03 1.95 0.0065 5.747
1 % Sika 57 1.72 0.8 0.92 0.00306 5.04
1.5% Sika | 67.5 4 1.7 2.3 0.00766 5.97
@10 mm Normal 52 11 0.44 10.56 0.0352 5.517
0.5% Sika | 515 5.6 0.9 4.7 0.01566 5.411
1 % Sika 48 3 0.85 2.15 0.00716 5.093
1.5% Sika | 47.5 4 1.5 2.5 0.00833 5.04
@16 mm Normal 90 0.83 0.7 0.13 0.000433 5.968
0.5% Sika 40 1.6 1.16 0.44 0.00146 2.652
1 % Sika 46 1.11 0.82 0.29 0.000966 3.05
1.5% Sika | 37.5 1.34 0.85 0.49 0.00163 2.487
@12 mm Normal 74 3.4 0.47 2.93 0.00976 6.543
600 °C 0.5% Sika | 35.5 1.33 0.95 0.38 0.00126 3.139
1 % Sika 41 1.62 0.9 0.72 0.0024 3.625
1.5% Sika 42 1.4 0.95 0.45 0.0015 3.713
@10 mm Normal 51.5 12 0.54 11.46 0.0382 5.464
0.5% Sika 25 2.38 2.1 0.28 0.000933 2.652
1 % Sika 29 1.25 1 0.25 0.000833 3.077
1.5% Sika 30 1.4 1.17 0.23 0.000766 3.183
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