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Research on the Construction Safety Risk Management and Control System
and Its Application for Extra-large and High-risk Steel Structure Projects
Bai Yaoyao, Xu Yi, Li Junjie, Zhang Guijun
China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430081

Abstract : Addressing the technical bottlenecks of high safety risks and challenging management and control
in the construction of extra—large and high-risk steel structure projects, this study takes the steel
structure installation project of the Central Plains High—Speed Rail Port Exhibition Hall as the research
subject to construct a five—in—one construction safety risk management and control system,
encompassing "risk identification—assessment—control-innovation-emergency response." Through
multi-method integrated risk identification and risk matrix—based hierarchical assessment, targeted
control measures are developed from five dimensions: organization, system, technology, process,
and emergency response. Combined with technological innovations such as intelligent monitoring and
automated control, a full-process closed—loop management and control of construction safety risks
are achieved. Engineering practice demonstrates that this system effectively avoids various safety
risks, achieving zero safety incidents throughout the construction process, with a 100% compliance
rate for rectifying major hazards and a 100% certification rate for special operation personnel. The
research findings provide a scientific, systematic, and operable solution for construction safety in
extra—large and high-risk steel structure projects, holding significant engineering application value.

Keywords : extra-large and high-risk projects; steel structure; safety risk management and control; risk
identification; risk assessment; management and control system; technological innovation
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