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BACKGROUND

Dams in Northern countries are expo-
sed to large temperature variations bet-
ween summer and winter. In the north
of Sweden many dams are subjected
to variations of about 60-70 °C. These
variations in temperature often result
in cracking of the concrete. This causes
challenges in the design of new dams
and the maintenance of existing dams.
This master thesis is a part of an initia-
tive from the ICOLD-committee “Com-
putational Aspects of Dam Analysis and
Design” with the aim to find a suita-
ble FE-methodology to better analyze
these kinds of phenomena. The result
will be presented on the “14th Interna-
tional Benchmark Workshop on Nume-
rical Analysis of Dams” in Stockholm,
September 2017.

OBJECTIVE AND METHOD

The objective is to analyze the risk for,
and the extent of, cracking in a concre-
te arch dam subjected to seasonal tem-
perature variations. The aim is to esti-
mate the extent of cracking and how
it affects the displacement of the dam.

A thermal analysis will be performed
to determine the temperature distribu-
tion within the dam body caused by the
ambient air temperature and the tem-
perature of the water. The results will
be used to make a mechanical analysis
of the stress and strains levels in the
concrete caused by the temperature
difference. A linear elastic analysis will
provide information about which areas
of the dam where there is risk of crack-
ing and the displacement of the dam.
A non-linear analysis will take into con-
sideration the non-linear material pro-
perties of concrete. This will also show
crack patterns on the dam body.

By evaluating different assumptions
and approaches for both linear analysis
and non-linear analysis conclusions can
be drawn regarding how these influ-
ence the extent of cracking and the re-
sponse of the dam.
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