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Prediction on adiabatic temperature rise of concrete based on meso-scale

SONG Zhi-tong' > ZHANG Zi-ming' CHEN Jin-hang’
1. College of Civil Engineering Hohai University ~Nanjing 210098  China
2. Nanjing Hydraulic Research Institute  Nanjing 210029  China

Abstract Based on the thermal properties and meso-scale componets of concrete the relationship between the adiabatic
temperature rise of concrete and the hydration degree of cement was established. The adiabatic temperature rise of
concrete was expressed as the function of hydration degree of cement. The concrete was assumed to be a two-phase
composite material composed of mortar and aggregate with random distribution. The representative volume element with
the size of 100mm X 100 mm was divided into FEM grids of 1 mm x 1 mm. Two casting ways single aggregate and various
random aggregate were considered. The temperature rise process of concrete was simulated by FEM from the meso-scale

and the distribution of the calculated temperature was studied. The numerical results show that the present model can
accurately predict the adiabatic temperature rise of concrete. There exists temperature gradient and thermal stress inside
the concrete specimens under the adiabatic conditions because of the difference of thermal and mechanical properties

between the mortar and the aggregate of concrete.

Key words meso-scale adiabatic temperature rise of concrete hydration degree composite material —temperature

gradient thermal stress





