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Risk Assessment and Control of Comprehensive Excavation Technology Construction in Steep
Negative Slope Rock Roadway Environment
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Abstract: This study systematically evaluates and controls the risks associated with the implementation of comprehensive excavation
technology in steep negative slope rock roadway environments. The study first established a representative working environment
model for steep negative slope rock tunnels through geological surveys and on-site data collection. Next, an improved risk assessment
model combining qualitative and quantitative methods was used to evaluate the impact of various factors such as environmental factors,
process technology, and operational behavior on safety production. The study focuses on analyzing slope changes, rock stability, and
risk points of construction machinery operation, revealing the main risk sources and hazards. By constructing a risk matrix and
accident tree analysis method, the article clarifies the risk level and possible accident consequences, and proposes corresponding risk
control strategies, including but not limited to strengthening on-site monitoring, optimizing operation plans, and enhancing emergency
management. Empirical analysis shows that applying the results of this study can significantly improve the construction safety and
engineering efficiency of negative slope rock tunnels. The results of this study can provide theoretical basis and practical guidance for
risk assessment and control of comprehensive excavation technology under similar complex geological conditions, and have important
theoretical significance and application value.
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