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Abstract

The construction of 12 large-volume concrete main pier cap foundations for Yongding River Special Bridge (National Highway 230,
Daxing Section) presents challenges including concentrated hydration heat and significant temperature differences between interior
and exterior environments. This study investigates critical temperature control technologies through embedded three-layer cooling
water pipes. By optimizing mix design, improving cooling system layout, enhancing construction process control, and strengthening

curing practices, the research effectively manages temperature gradients and cooling rates within concrete structures. The approach
achieves crack-free construction of large-volume concrete, providing technical references for similar engineering projects.
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