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Abstract: The construction environment of port engineering is open, greatly affected by wind, waves, and tides, and often requires the
lifting of large components and underwater operations, resulting in strong risk coupling and sudden disasters. Traditional security
management emphasizes institutional constraints and neglects the capture of dynamic processes. From the perspective of on-site
operations, this article summarizes the common risks of falling from heights, lifting injuries, collapses, drowning, etc. in typical
construction projects such as high piles and gravity docks, and proposes a data collection plan that combines monitoring indicators
from various aspects such as environment, structure, equipment, and personnel behavior. On this basis, establish warning levels of blue,
yellow, orange, and red, and provide judgment thresholds and on-site preventive measures directly related to physical quantities such
as wind speed, wave height, and foundation pit displacement. The emergency management department will be carried out item by item
from four aspects: organizational structure, contingency plan preparation, material reserves, and practical exercises, and
responsibilities will be assigned to specific positions. On this basis, establish operational rules for early warning and emergency
linkage, and make regulations for early warning issuance, response upgrading, emergency evacuation, recovery evaluation, etc. This
system has been applied in multiple terminal projects in stages, proving its feasibility and providing practical reference for the
transformation of safety control at port construction sites from passive response to active defense.
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