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Research on Safety Risk Identification and Closed-Loop Control for Streamlined On-Site
Assembly of Steel Structures
Yang Shiming
Beijing Urban Construction Group Co., Ltd.

[Abstract] With the introduction of streamlined assembly methodologies into on—site construction practices,
the safety risks associated with steel structure construction have shifted from being static at individual
workstations to being dynamic and evolving alongside the movement of structural components; consequently,
traditional risk identification approaches—focused solely on individual construction processes—become
inadequate for capturing the cumulative risks arising from rhythmic compression. This paper posits that risks
possess dual attributes: component dependency and workstation mobility, and proposes a two—dimensional risk
identification framework using workstations and construction rhythm as its horizontal and vertical coordinates.
Based on this framework, key risk factors are identified and classified into four risk levels. On the control side,
the smallest unit of the closed—loop management process is scaled down from individual construction processes
to the workstation handover interface; a handover gate and the "Three—No—Handover" rule are implemented,
complemented by the closure of hazard records and dynamic monitoring and early warning systems, thereby
establishing a traceable, cyclical improvement mechanism. Practical application demonstrates that this
mechanism helps reduce the dwell time of potential hazards and alleviates the erosion of safety redundancy
caused by streamlined construction rhythms.
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