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Pipe Cooling Optimization of the Mass Marine Concrete Temperature Fields for the Main Tower Cap of the
Zhoudai Sea-crossing Cable-stayed Bridge

Kexin Chen

Shanghai Urban Construction Vocational College, Shanghai

[ Abstract] This study considered the complex offshore construction environment of the mass marine concrete
pouring processes for the main tower cap of the sea-crossing cable-stayed bridge in the DSSJ03 bid section of the
Ningbo Zhoushan Port. A MIDAS/Civil finite element software method was used to analyze the temperature field of
the mass marine concrete of the No. ZT4 main tower cap, for the purpose of simulating and optimizing the flow
velocity and inlet water temperatures of the cooling water pipes, as well as to optimize the original pipe cooling
scheme. It was found that when compared with the actual monitoring temperature data of the hydration heat during
the construction process, the cooling rate of the optimized pipe cooling scheme had been controlled within 2°C/d,
with a high stress safety factor. This had effectively reduced the impacts of temperature stress of the marine concrete
of the main tower cap. In addition, the generation of cracks in the mass marine concrete sections located in the harsh
offshore environment was decreased, and the construction quality of the marine concrete poured into the complex
offshore environment had been improved.

[ Keywords] Sea-crossing Cable-stayed Bridge; Mass Concrete Temperature Field; Pipe Cooling Optimization
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