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Key technologies and economic analysis of fan mixing
tower structure construction in high wind speed areas
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Abstract

High-wind-speed regions, where abundant wind energy resources are concentrated, represent a crucial frontier for renewable energy
development. However, strong wind loads pose severe challenges to the structural integrity of wind turbine towers. Traditional all-
steel towers are susceptible to wind-induced vibrations, while all-concrete towers face application limitations due to excessive self-
weight. The hybrid tower combining concrete and steel structures has emerged as an ideal solution for high-wind environments,
leveraging its advantages in stiffness and lightweight design Its lower concrete section provides lateral stiffness, while the upper
steel structure reduces vertical loads, achieving a balance between wind resistance and cost-effectiveness. Nevertheless, constructing
hybrid towers in high-wind conditions faces technical bottlenecks including wind-resistant equipment selection and precision
control of joint connections, with economic viability requiring breakthroughs in initial costs. Therefore, exploring key construction
technologies for such structures and evaluating their application value through cost-benefit analysis holds significant importance for
advancing efficient wind power development in high-wind regions.
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