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Abstract

In high-speed railway bridge construction, concrete beams in the superstructure are critical for ensuring load-bearing capacity
and stability, which directly impacts the overall performance of bridges. With accelerated railway development, there has been a
significant increase in demand for concrete beam production. Although automated production equipment can improve efficiency,
reduce costs, and lower energy consumption, existing systems still have considerable room for optimization in energy efficiency. This
study examines the current energy consumption patterns and optimization potential of automated production equipment for concrete
beams in high-speed rail bridge superstructures based on practical applications. The research first analyzes energy consumption
characteristics of automated production processes, proposes optimization strategies through energy management technologies,
then investigates the impact of different production stages on energy consumption, and suggests improvement measures including
intelligent control system implementation, process adjustments, and equipment optimization. Finally, case studies and experimental
data validate the effectiveness of these optimization solutions. Results demonstrate that optimized equipment energy consumption
can enhance efficiency, achieve energy conservation and emission reduction, meet environmental protection targets, and contribute to
sustainable development in high-speed railway bridge construction.
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