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Back-analysis and Variability of Thermal Conductivity of High-strength

Concrete Under High Temperatures

XIAOQO Jian-zhuang, LI Zhi-wei
(Department of Building Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to study the thermal conductivity of high-strength concrete (HSC) under high
temperatures, the high temperature experiments for six types of HSC specimens were conducted
and the internal temperature fields of HSC under different high temperatures were recorded. The
calculation formulae of thermal conductivities of HSC under high temperatures were derived based
on the back-analysis of one dimension heat conduction theory, measured temperatures and the
equation for thermal conductivity expressed by discrete temperature values derived by difference
principles. Meanwhile, the changing regularities and variability of the thermal conductivity under
high temperatures were analyzed. At last, the calculation formulae for the thermal conductivity
of HSC under high temperatures were established. The study results show that the internal
temperature variation of HSC under high temperatures can be divided into three phases. The
thermal conductivity under high temperatures of HSC will decrease with the increasing of
temperature. But the thermal conductivity rebounds at 200 C-400 ‘C and tends to stabilize when
the temperature is beyond 500 C. The temperature fields calculated by the proposed formulae are
in good agreement with those of other test results in relative literature.
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Fig.1 Arrangement of Thermocouples
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Tab.1 Mix Proportions of HSC
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Fig.5 Comparisons of Thermal Conductivity Under

Different Time Intervals
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Different Cases
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Tab. 2 Statistical Parameters for Concrete Thermal

Conductivity Under Different Cases
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Fig.7 Comparisons Between Fitted Curve and

Back-analysis Results of Thermal Conductivity
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Tab.3 Comparisons Between Test Results and
Simulated Results of Temperature Fields of

HSC Shear Walls
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