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Research on Linear Control and Stress Monitoring Technology
during the Construction Stage of Long Span Bridges
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Abstract

Large-span bridge construction involves complex procedures where various errors tend to accumulate during the process. Traditional
single-dimensional control methods struggle to meet the demands of precision construction. To address the dual requirements of
linear alignment and stress control during structural construction phases, this study systematically analyzes mechanical interaction
patterns, optimizes monitoring point selection and sensor deployment strategies, and develops integrated monitoring, data
processing, and collaborative control solutions tailored for construction phases. By consolidating multi-source monitoring data to
establish coupled prediction and closed-loop adjustment mechanisms, the proposed approach has been validated through real-world
engineering applications. These technologies significantly enhance construction control accuracy, ensure overall safety and structural
integrity of completed bridges, and provide actionable technical pathways for similar engineering projects.

Keywords
Long-span bridge; Construction phase; Alignment control; Stress monitoring; Coordinated control
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