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Study on the Influence of Mixing Arm Structure of Mixing Host on the Homogeneity

Performance of Concrete

WANG Xueren
Bridge and Tunnel Engineering Co., Ltd. of China Railway No.3 Engineering Group, Chengdu, Sichuan, 610000, China

Abstract: As the core material of modern construction industry, the spatial distribution uniformity of aggregates, cementitious
materials and additives in the preparation process of concrete directly determines the service performance of engineering structures.
With the continuous improvement of concrete strength and durability requirements for super high-rise buildings and large-span bridge
projects, the problems of mixing dead zones, high energy consumption, and insufficient wear resistance exposed by traditional mixing
equipment are becoming increasingly prominent. Research has shown that small deviations in the geometric parameters and motion
characteristics of the mixing arm can lead to a more than threefold increase in the concrete strength dispersion coefficient, forcing the
industry to re-examine the coupling mechanism between mechanical design and rheological behavior. Current research mostly focuses
on the impact of a single parameter on power consumption, lacking a systematic analysis of the multi-scale correlation between
structure flow field homogeneity, and the engineering adaptability of new composite materials and intelligent control technologies has
not yet formed a complete theoretical framework. The article integrates multidisciplinary achievements such as computational fluid
dynamics, discrete element simulation, and material damage mechanics to construct a method system for optimizing the design of
mixing arm structures, providing theoretical support for breaking through the bottleneck of mixing efficiency.
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