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Abstract: In the field of hydraulic engineering, the temperature stress problem caused by hydration heat in large volume concrete
structures has always been a bottleneck that restricts the quality of engineering. With the advancement of the construction of a
large-scale water conservancy hub in a certain western region, the dual challenges of complex climate conditions and the expansion of
engineering scale have put traditional temperature control technology at risk of failure. The severe temperature difference between day
and night, as well as the variable wind speed, exacerbate the uneven distribution of temperature field inside the concrete, leading to a
significant increase in the probability of structural cracking. In current engineering practice, temperature cracks not only affect the
durability of structures, but may also trigger chain reactions such as leakage and freeze-thaw damage, posing a threat to the safe
operation of engineering. The existing temperature control system generally has deficiencies such as lagging regulation and
insufficient coordination when dealing with special climates and complex structures, and urgently needs to construct a multi-scale
coupled temperature control theory. The article focuses on the technological integration of material modification, intelligent
monitoring, and dynamic control, exploring innovative paths for temperature control of large volume concrete to adapt to extreme
environments, and providing theoretical support for improving the quality of water conservancy engineering in high-altitude arid areas.
Keywords: large volume concrete; hydration heat control; intelligent monitoring; layered pouring; water conservancy project
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