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ABSTRACT

In the concrete structures, the magnitude and distribution of the temperature due to the heat of hydration are
related to the thermal properties of each component composed of the concrete, the initial temperature, the type of
formwork, and the ambient temperature of exposed surfaces. Even though the reinforcing steel bar has completely
different thermal properties, it has been excluded in the thermal analysis on the concrete structures. In this study,
finite element analysis was performed on the concrete structures including the reinforcing steel in order to
investigate their effect on temperature and stress distribution due to the heat of hydration. As the steel ratio
increased, the maximum temperature and the internal-external temperature difference decreased by 325% and 10.0
%, respectively. It is clear that the inclusion of reinforcing steel bars on the heat of hydration analysis is
indispensable to obtain realistic solutions for the prediction of the maximum temperature and stresses
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Table 1 Thermal properties of materials
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p ot Thermal conductivity Specific heat Heat convectivity Unit weight
roperty (kJ/mhr C) (kJ/m®<¢) (kJ/m?hr C) (N/m?)
2
Concrete 8.14 surface 2021 23,000
form 20.92
Base rock 8.12 - 26,000
Steel 242.5 1,372.4 75,000
Table 2 Mechanical properties of materials
Properties Compresas\}[\ifa)strength Young’s modulus Coefficient(/?é )expansion Poisson’s ratio
Value 25 2.3 x 104 10x107° 0.167
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Fig. 2 Internal heat generation
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Fig. 7 Temperature distribution after 48 hours
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Fig. 9 Tensile stress distribution at surface
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