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Research on Construction Control and Line Adjustment
Technology of Long-span High-speed Railway Cable-stayed
Bridge

Tong Li
China Railway 12th Bureau Group Fourth Engineering Co., Ltd., Xi’an, Shaanxi, 710024, China

Abstract

As a critical control project in high-speed rail systems, large-span cable-stayed bridges feature complex structures and unique
stress mechanisms, requiring stringent construction control and precise alignment. During construction, factors such as temperature
variations, cable force deviations, material nonlinearity, and construction sequence can easily cause alignment deviations,
directly impacting track laying accuracy and train safety. This study systematically analyzes construction monitoring and control
technologies based on the stress characteristics of cable-stayed bridges, proposing an integrated construction control system
centered on cable force regulation, main girder alignment control, and synchronous tower-girder adjustment. Through numerical
simulations and field monitoring data comparison, the research explores multi-stage alignment optimization and closure error
correction methods, establishing a full-process control model tailored for high-precision requirements. The findings demonstrate that
scientific construction monitoring and alignment adjustment strategies significantly enhance both alignment precision and structural
performance of cable-stayed bridges, providing crucial technical support for quality control in China’s high-speed rail bridge
construction.

Keywords
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