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Discussion on the Factors Influencing the Hydration Heat of Mass Concrete Cushion Cap
under the Large-span Steel Structure
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Abstract: With the increasing number of long-span steel structures, the use of mass concrete cushion caps has also increased.
The problem of hydration heat of mass concrete also follows. Its complex internal temperature field makes it difficult to calculate
the temperature difference between the interior and exterior of the structure, the maximum adiabatic temperature rise, and the
surface temperature by using simple formulas. The construction of mass concrete involves metallurgy, electric power, nuclear
power, petrochemical, machinery, transportation, large civil buildings and other construction projects. The one-time construction of
mass concrete works has a large construction volume, a large working area, a wide range of following procedures, a wide variety
of temporary construction facilities and complex structures, and many inspection elements and high technical content in each
special process. Although the GB 50496—2018 Construction Standard for Mass Concrete specifies the control parameters and
technical requirements for each control item, the construction process is still faced with many problems such as many standards and
specifications, many documents to be checked and confirmed, and many inspection indicators, which puts forward high capacity
requirements for construction technicians, and the control measures adopted in the current project are relatively limited. This paper
takes the large-span steel structure building (the steel arch steel truss roof with a span of 100 m) as the research supporting project.
Through the preliminary finite element simulation analysis. Combined with various documents, data and current national codes and
standards, the finite element model of mass concrete cushion cap is constructed by using large finite element analysis software Midas
FEA for numerical simulation analysis. The control factors affecting the temperature field of mass concrete cushion cap (concrete
casting temperature, concrete surface convection coefficient, cold water pipe layout) are compared and analyzed, and the influence
rule and degree of each factor on the mass concrete hydration heat are discussed, providing a reliable reference for further research,
engineering design and construction of subsequent topics.
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