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Abstract: In order to study the shear crack and the tensile-
shear stirrup dowel action of high-strength concrete (HSC)
after elevated temperatures, two Z shaped HSC specimens
were cast. After being exposed to 200°C, 400°C and 800°C,
the push-off tests of specimens were conducted to study the
effect of the elevated temperature and the concrete strength
on the shear crack. The dowel action model was developed
based on the beam on elastic foundation theory, and the dowel
shear stress between HSC and stirrup after elevated
temperatures was calculated in combination with the measured
crack width and crack slip. The results show that except for
an exposed temperature of 200°C, the crack peak deformation
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(crack peak width and crack peak slip) increases with the
increase of temperature. As the strength of concrete (at any
temperature ) increases, the peak crack deformation
decreases. The dowel shear stress of the stirrup exhibits a
linear relationship with the crack slip, and the dowel shear
stiffness reduces as the exposed temperature rises and
increases as the concrete strength increases. The dowel shear
stress increases as the exposed temperature rises and reduces

as the concrete strength increases.
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Fig.1 Dimensions of specimen (unit: mm)
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Fig.2 Reinforcement arrangement of specimen (unit: mm)
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Fig.6 Semi-infinite beam on an elastic foundation
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Fig.5 Typical shear plane of specimen
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Fig.7 Dowel action of stirrup
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Fig.8 Development of shear cracks
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B wy Wya Ou Oua
L-20-a 0.55 0.55 0.17 0.14
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L-200-a 0.24 0. 25 0.16 0. 30
L-200-b 0. 20 0.32
L-200-c 0.31 0.41
1-400-a 0.96 0.78 0.25 0. 50
L-400-b 0. 83 0.33
L-400-c 0.56 0.91
1-800-a 1.85 1. 89 0.74 0.72
L-800-b 1. 87 0.74
1-800-¢ 1.96 0.68
H-20-a 0. 30 0. 33 0. 05 0. 08
H-20-b 0. 35 0.10
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H-200-c 0. 28 0. 08
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H-400-¢ 0. 26 0. 26
H-800-a 0. 81 0. 88 0. 36 0. 55
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Fig.9 Cureves of crack peak deformation-temperature
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Tab.3 Statistics of dowel peak shear stress and

concrete shear strength

w4 t/MPa  tw/MPa  tw/MPa  (twa/tw)/%
L-20-a 0.10 0.08 9.93 0.81
L-20-b 0.06
L-200-a 0.09 0.18 9.28 1.94
L-200-b 0.19
L-200-c 0.25
L-400-a 0.14 0.28 8. 04 3.48
L-400-b 0.19
L-400-¢ 0.51
L-800-a 0.36 0.35 4,67 7.49
1-800-b 0.36
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H-20-a 0.03 0. 05 11. 90 0.42
H-20-b 0.07
H-200-a 0.22 0.12 12.87 0.93
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H-400-a 0.18 0.16 9.22 1.73
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H-800-a 0.20 0.31 5. 22 5. 94
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