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A 3-Dimensional Finite Element Analysis of the Temperature and
Stress Development in Mass Concrete Pier due to Heat of Hydration
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Abstract

The temperature and stress behaviour of mass concrete pier at early ages
was analysed based on the finite element method. The pier investigated is a
three-dimensional structure of which the cross-sectional shape varies from a
circle to an ellipsoid along the longitudinal axis. In order to obtain the transient
temperature and stress distributions in the structure, a three dimensional method
was adopted, because the structure of this type cannot be modeled accurately
by a two-dimensional method. Temperature analysis was performed by taking
into consideration of the cement type and content, boundary and environment
conditions including the variations of atmospheric temperature and wind velocity.
The results of this study may be useful for the temperature control to restrain’
thermal cracking and the construction management to design the resonable

curing method of mass concrete structure.
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