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Fig.4 Maximum temperature rise versus

different placement temperatures
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Analysis of hydration heat induced temperature rise in massive concrete walls

ZHANG Zi-ming ZHANG Yan SONG Zhi-tong
College of Civil Engineering Hohai Univ. Nanjing 210098  China

Abstract On the basis of the new theory of heat conduction equation considering the chemical reaction rate of concrete

the temperature field caused by hydration heat in massive concrete walls is analyzed and the analytical iterative solution
to the nonlinear heat conduction equation is presented. In the analysis the adiabatic temperature rise is taken as a
function of effective time based on the Arrhenius theory resulting in a non-linear differential equation. Then 180
nonlinear equations are solved by the iteration method and the following conclusions are drawn 1 placement
temperature has a great effect on the maximum temperature rise in massive concrete walls and the higher the placement

temperature the larger the maximum temperature difference between the inside and the surface of a concrete wall
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2 owing to the low thermal conductivity of concrete the temperature at the center of a concrete wall is higher than that
of the surface resulting in different chemical reaction rates of hydration heat and different effective time at different points
of the cross section of a concrete wall 3 the increase of chemical reaction rate with temperature leads to the
acceleration of hardening of concrete and the reduction of its initial and final setting time so low heat cement is preferred

under hot weather conditions.

Key words hydration heat temperature field early aged concrete effective time mathematical model chemical

reaction rate concrete structure
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