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[Abstract] To address issues in the construction of long-span cable-stayed river-crossing bridges (such as difficult main girder align-
ment control and low cable force optimization accuracy) and tunnels passing through soft rock formations (such as large surrounding
rock deformation and uneven stress on support structures), this study, from the perspective of coordinated bridge-tunnel construction,
constructs an integrated technical system of ,,cable-stayed bridge construction control - tunnel surrounding rock stability - disease early
warning and repair®. For cable-stayed bridges, a main girder alignment prediction model is established based on BIM + monitoring inte-
gration technology, and cable forces are optimized with an adaptive control algorithm, controlling the alignment deviation of the closure
section within Smm and the cable force error <3%. For tunnels in Grade IV soft rock formations, a collaborative support scheme of
,pipe shed advance support + steel reinforced concrete initial support + secondary lining“ is proposed. Verified by FLAC3D numerical
simulation and on-site monitoring, the maximum convergence of surrounding rock is reduced to 18mm, and the uniformity of internal
force distribution of the support structure is improved by 25%. Meanwhile, an intelligent diagnosis system for bridge-tunnel diseases is
developed, integrating vibration sensor and displacement monitoring data to achieve a disease recognition accuracy of over 92% and a
40% improvement in reinforcement and repair efficiency. Applied to a river-crossing bridge-tunnel project in Sichuan, the main girder
alignment of the cable-stayed bridge remains stable one year after opening to traffic, and the tunnel shows no obvious surrounding rock
deformation after three years of operation, providing technical support for coordinated bridge-tunnel construction under complex geolo-

gical conditions.
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