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Calculation Model of Thermal Conductivity of Concrete in Cold Regions

Considering Pore-Solution Phase Transformation
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Abstract: The concrete in cold regions was considered as a multiphase composite material, and a calculation model

that can dynamically characterize the effects of saturation, temperature and pore distribution on the thermal

conductivity of concrete was established based on the law of equivalent thermal conductivity. The calculated values

of the model and the measured values were compared and analyzed. The results show that the calculation model

effectively portrays the phase change characteristics of the pore solution in concrete under the conditions of alternating

positive and negative temperatures, and objectively reveals the evolution mechanism of the thermal conductivity of

concrete in the process of temperature change in cold regions.

Key words : thermal conductivity of concrete; equal law of specific equivalent heat conduction; temperature

change; saturation; pore distribution
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Fig.1 Schematic diagram of thermal conductivity calculation model
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(b) Heat flow is parallel to pore
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(e) Section of unit cell in zoy plane
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Fig. 3 Derivation diagram of heat flow parallel to pores
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