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ABSTRACT - Effective reduction of heat generated by hydrating cement in mass concrete 
in such structures as concrete dams hinge upon an accurate prediction of the heat generation 
rate as concrete matures.  Placing postcooling pipes in concrete lifts have been an effective 

method to cool the concrete in order to prevent crack in mass concrete. In this paper using 
ANSYS, a finite element base software, a 3D model of postcooling pipes as thermal-fluid 
element is presented. Results show a good agreement between the proposed model and a set 
of data obtained from an actual field measurement. The field data is from the Rais-Ali 
Delvari concrete dam which is under construction in the south of Iran. 

RÉSUMÉ - Une réduction efficac �e de la chaleur générée par l hydratation du ciment, dans 
des bétons en grande masse comme dans les barrages, repose sur une prévision précise du 
taux de chaleur produite au cours de la prise du béton. La mise en place de tuyaux de 

�refroidissement à l inté �rieur des levées de béton s est avérée une méthode efficace pour 

refroidir le béton et éviter la fissuration des pièces massives. Dans cet article on présente un 
modèle 3D des tuyaux de refroidissement considérés comme des éléments de fluide 

thermique dans le code aux éléments finis ANSYS. Les résultats présentent un bon accord 
entre le modèle proposé et un jeu de données issues de mesures sur chantier. Les données de 

chantier proviennent du barrage en béton de Rais-Ali Devari en cours de construction au 
Su �d de l Iran. 

 

1. Introduction 

   Massive concrete elements are prone to early age thermal cracking due to the generated 

heat of hydration (De Schutter, 2002). In order to overcome this problem, thermal control 
has to be applied to the structure and in order to optimize this effort, an accurate prediction 
of temperature history is necessary. The problem arises from the thermal properties which 

vary with time as concrete hardens as well as temperature and multiple other factors 
affecting the temperature rise curve.  

One of the effective methods to control the thermal cracking in mass concrete structures 
is by post-cooling the structures using embedded pipe cooling system with circulating 

cooling water (ACI 207.4, 1996). The theoretical modeling of the embedded pipe system 
along with the circulating cooling water has been a complex problem. The complexity lies 
with simulating the temperature variation of concrete with time and the cooling water for an 
effective prediction of the system (Kim et al., 2001). 

In this study a 3D finite element model for thermal analysis of hydration heat in concrete 
dam with pipe cooling system is presented. The thermal-fluid line element is applied in the 
modeling of pipe. Finally, the applicability of the proposed model is demonstrated by 
comparing the model results by Rais-Ali Delvari dam measured data. 




