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Thermal Stress Analysis for the Heat of Hydration
Considering Creep and Shrinkage Effects in Mass Concrete
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Abstract

The heat of hydration of cement causes the internal temperature rise at early age, particulary
in massive concrete structures such as a mat-slab of nuclear reactor building or a dam or a large
footing. As the result of the temperature rise and restraint of foundation, the thermal stress eno-
ugh to induce concrete cracks can occur. Therefore, the prediction-of the themal stress is very
important in the design and construction stages in order to control the cracks developed in massive
concrete structures. And, more creep and shrinkage take place at elevated temperatures in young
concrete. Thus the effect of creep and shrinkage must be considered for checking the safety and
serviceability(crack, durability and leakage).

The objective of this study is largely two folded. Firstly, it is to develop a finite element pro-
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gram which is capable of simulating the temperature history in mass concrete. Secondly, it is to
apply a finite element program to analyze the behavior of concrete structures considering creep
and shrinkage at working load and temperature rise. It is shown that the analytical results of this

study are in good agreement with experimental data available in the literature.

Keywords : heat of hydration, massive concrete, thermal stress. creep, shrinkage, finite element

analysis, temperature history
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