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Motivation

The increasing number of Roller Compacted Concre-
te (RCC) dams being built around the world demands
accurate methodologies for the realistic short and long
term evaluations of the risk of cracking in these con-
structions.

Until now, analysis of the thermo-mechanical behavior
of RCC dams during the construction phase and the ser-
vice life have required time consuming 2-D models. The
aim of this work is to modify a 1-D model in such a
way that it allows to simulate the long term behavior of
temperatures and stresses in the core of a dam at low
CPU time costs. The numerical simulation considers re-
levant features of the concrete (hydration, anging, and
creep), as well as the evolutionary construction process
and ambient conditions.

1-D Strip Model

Due to the large dimensions, vertical heat flux preponde-
rates in the core of a RCC dam during the construction
phase. Heat exchange with the environment takes place
almost exclusively at the upper face of the last placed
lift. Therefore a strip of elements, representing the co-
re of the dam, is sufficient to compute the evolution of
temperature during the construction phase. When parts
of the dam start to cool down, convection lines, which
are placed at both sides of the strip are activated in
the model. Once a convection line has been activated,
the temperature of the corresponding elements decrease
due to horizontal heat flux.

Mass Gradient Strip Model

566 elements— [1.00mx0.15m]
1134 nodes

Node 22
Node 0

* Idealized presentation — actual strip model is oriented
vertically with fixed dimensions.

TYPICAL NON-OVERFLOW SECTION

Fig. 1: 1-D Strip Model

Numerical Simulation

Figure 2 shows the long term temperature evolution in
the core of Rialb RCC dam(+:measured temperature at
Rialb Dam, line: numerical simulation).
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Fig. 2: Long term temperature evolution for different elevations.

Figure 3 shows the long term stress evolution. Note that
once the cooling of the core has started the tensile stres-
ses increased quite rapidly.

20

18

16

14

12

1.0

08

06

sses Szz [MPa]

04

e

502
00
02N\

04

\\‘
[

06

08

0
Augl96  Augl98  Augl0  Augl02  Auglod  Auglob  Auglo8  Aug/10

Fig. 3: Long term stress evolution for different elevations.

Conclusion

Vertical 1-D models can predict the vertical distributi-
on of the temperature inside the dam body, although
they cannot provide information on the thermal gradi-
ents developed near the faces of the dam. The procedu-
re can be applied to perform parametric studies in order
to establish the effect of some major variables of the
construction process that may influence in the tempera-
ture distribution and the evolution of thermally induced
stresses: the placing temperature, the starting date, and
the placing speed.




