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Experimental analysis of interface thermal contact resistance
between steel and concrete

Zhang Hongtao , Xu Bing , Bai Yuxing , Shuang Miao
(College of Civil Engineering, North China University of Technology,Beijing 100144 ,P. R. China)

Abstract: Under Fire conditions, the interface thermal resistance between steel and concrete has important
influence on structure temperature field. TheINSTRON 8874 material testing machine for high temperature
thermal contact resistance testing device was used to conduct the thermal contact resistance experiments of
steel and concrete interface. According to the time history curve of each measuring point’s temperature, the
interface temperature near steel and near concrete was obtained using the polynomial fitting and
extrapolation method. The interface thermal contact resistance was calculated by heat conduction equation
and definition of thermal contact resistance. The test results showed that under different interface
pressure, the thermal contact resistance value was constant and comparatively consistent with the
literature; Without interface pressure, the thermal contact resistance value was unstable and varied
obviously with temperature.
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Fig. 1 The diagram of the experimental principle
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Fig.2 The high temperature thermal contact resistance

testing device based on INSTRON 8874 testing machine
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Fig. 3 Test specimen of concrete and steel
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Fig.4 The temperature-time history of specimen 1

of interface pressure 0 MPa
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Fig. 5 The temperature-time history of specimen 2

of interface pressure 0 MPa
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Fig. 6 The temperature-time history of specimen 3

of interface pressure 0 MPa
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Fig.7 The temperature-time history of specimen 4

of interface pressure 0 MPa
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Fig. 8 The contact thermal resistance with different interface

pressure and steel interface temperature
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