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Abstract

This study conducted systematic research on precision construction techniques for the Tianjin Rail Transit Line Z4 Overpass Bridge
project spanning the Beijing-Tianjin Expressway. Addressing technical challenges including small-radius curves (R=600m), steep
longitudinal gradients (25%o), construction safety during span crossing, and alignment control for steel-concrete composite structures,
the research employed innovative methods such as BIM spatial positioning technology, channel steel reverse-clamping dual-limiting
processes, phased dynamic control models, and comprehensive bottom protection systems. These approaches achieved precise control
targets including cable saddle installation errors <X 1mm, 99.6% verticality compliance rate for hanging basket tracks, and bridge
elevation deviations < +8mm, ensuring zero safety incidents during expressway crossing construction. The findings demonstrate that
this technical framework effectively overcomes critical construction bottlenecks for low-tower cable-stayed bridges with corrugated
steel webs in complex environments, providing essential technical support for similar bridge projects with significant engineering
application value and promotion potential.
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