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Research on Precision Control During Installation of Large-Span Steel Bridges
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Abstract : Aiming at the problem of uncontrolled accuracy caused by environment—process coupling error during
the installation of large—span steel bridges, the research integrates three—dimensional laser scanning,
GNSS dynamic monitoring and digital twin technology, and builds a collaborative control system of
multi-source data. Through the case study of domestic cross-river steel truss bridge, the construction
axis deviation is compressed from + 15 mm to +4 mm, the node qualification rate is increased to
97%, and the residual stress is reduced by 57%.Monte Carlo simulation verified that the correlation
between the error propagation model and the measured data reached R?=0.91, and the efficiency
index of control measures (CEI=0.85) quantified the advantages of technology and economy. The
research results provide a millimetre—level precision control paradigm for the intelligent construction
target proposed in the "14th Five-Year Plan" for the development of modern comprehensive transport
system, and promote the bridge engineering to upgrade to the direction of high reliability and low risk.
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