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Research on Geological Risk Assessment and Prevention and Control of

Mineral Resources Development based on Geotechnical Investigation
SHEN Huangjian*, LIU Rui, LIN Fanchao
( Guangdong Geophysical Prospecting Institute, Guangzhou 510800, China)

Abstract: The development of mineral resources is faced with geological disasters such as landslides and
water and mud inrush disasters, which is essential to ensure sustainable resource development. Geotechnical
investigation is a basic means to reveal risk sources, but breakthroughs are still needed in the uncertainty of
data and the effectiveness of driving risk assessment and prevention and control decisions. This paper
systematically reviews the research on geological risk assessment and prevention and control based on
geotechnical investigation, analyzes the role and limitations of investigation technologies in the acquisition of
risk assessment parameters, reviews risk assessment models such as qualitative/semi—quantitative, numerical
simulation, and Al — driven ones, and summarizes strategies from source prevention and control, process
monitoring to comprehensive management. It points out the bottlenecks such as existing data fusion and model
verification, and looks forward to the directions of intelligent investigation, Al +assessment, digital twin, etc.
The research results can provide a reference for improving the safety, benefits, and sustainability of mineral
resource development.
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