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Optimization of Temperature Control and Crack Prevention Measures for Dam Concrete

ZHOU Xunwei
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Abstract: In the process of water conservancy construction such as dams, concrete is often the preferred building material. However,
the material characteristics of concrete make its tensile strength easily reduced under temperature fluctuations, which may cause cracks.
Therefore, preventing and reducing concrete cracks is particularly important in water conservancy engineering. The article studies a
specific concrete dam and uses ANSYS finite element analysis software to investigate how storage temperature and surface insulation
affect the temperature and stress inside the concrete. The research results indicate that if the difference between storage temperature
and ambient temperature is less than 5 °C, the maximum value of internal principal stress in concrete increases slowly. On the contrary,
if the temperature difference exceeds 5 °C, the peak growth of principal stress will accelerate. Therefore, it is recommended to keep the
temperature difference below 5 °C in actual operation to reduce the risk of concrete cracking. The use of 2cm thick polyethylene foam
board to insulate the concrete surface can effectively ensure that the tensile stress on the concrete surface is lower than the maximum
tensile strength of the concrete, thus reducing the possibility of concrete tensile cracks caused by temperature changes.
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