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Abstract
As a preliminary phase of infrastructure construction, engineering investigation involves complex
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working environments and diverse risk types, making hazard identification and recognition a fun-
damental aspect of safety management in production. This paper systematically analyzes six major
categories of hazards encountered during engineering investigation and conducts an in-depth ex-
amination of existing issues in current hazard identification practices. Building on the management
philosophy of the “Six Mechanisms” and “Six Systems” promoted in the water conservancy sector,
and integrating emerging technologies such as BIM, artificial intelligence, and the Internet of Things,
this study constructs a comprehensive hazard management and control system covering the entire
chain of “risk identification - assessment - monitoring - early warning - control - emergency re-
sponse - accountability - training.” A process-based framework for hazard recognition is proposed,
alongside a risk assessment model that combines qualitative and quantitative approaches, and an
intelligent risk monitoring and early warning system is designed. The research results demonstrate
that this system significantly enhances the comprehensiveness, accuracy, and timeliness of hazard
identification, providing scientific theoretical support and practical technical pathways for safety
management in engineering investigation organizations.
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Table 1. Risk level assessment matrix
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