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New Theory on Adiabatic Temperature Rise and
Heat Conduction Equation of Concrete

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

Abstract An experimental study on adiabatic temperature rise under different curing temperatures is presented. The
chemical reaction rate is used for analysis of the combined effects of time and temperature on adiabatic temperature rise

and the relationship between the rate and curing temperature is studied. Based on analysis of adiabatic temperature rise
data of concrete cured at 4.4°C 23.3°C  and 40.0°C the following conclusions are drawn 1 adiabatic temperature
rise can be represented by a three-parameter hyperbolic function 2 the chemical reaction rate is a nonlinear function of
curing temperature and the Arrhenius function and a simple exponential function can be used to describe such a
relationship 3 a further study on the chemical reaction rate of concrete specimens is needed for calculation of
temperature and stress fields of concrete structures. In addition two numerical techniques in elapsed time region and in
effective time region are provided with which the nonlinear heat conduction equation in consideration of the chemical

reaction rate of concrete can be solved.

Key words concrete hydration heat adiabatic rise of temperature chemical reaction rate effective time numerical

method temperature field heat conduction equation





