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Analysis of the Mechanical Characteristics of the Construction
Process of Long-span High-speed Railway Bridge

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

Abstract

Large-span high-speed railway bridges play a pivotal role in China’s high-speed rail infrastructure development. Their construction
processes involve complex stress variations, frequent structural system transitions, and highly sensitive stress states. During the
construction phase, these bridges operate under nonlinear stress systems with significant differences in structural stiffness and internal
force distribution across stages. Improper control may lead to stress concentration, alignment deviations, and structural safety
hazards. This study focuses on a typical large-span high-speed railway bridge, systematically analyzing critical factors including
structural system transitions, construction load transfer, temperature effects, and creep impacts based on mechanical characteristics
during the construction phase. Through finite element simulations and monitoring data comparison, the stress patterns of main
girders, cable towers, and support systems during construction are revealed, with corresponding optimization control strategies
proposed. The research demonstrates that rational construction control and phased mechanical adjustments can effectively reduce
stress peaks and enhance structural stability, providing significant guidance for safe construction and bridge performance in high-
speed railway projects.

Keywords
long-span high-speed railway bridge; construction mechanics; structural system conversion; force analysis; finite element simulation;
deformation control
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