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Abstract

Mine water inrush poses a serious threat to mining operations and the safety of personnel under-
ground. Accurate prediction of the water inrush range and optimization of escape routes are crucial
for safe production in mines. This paper focuses on different water inrush scenarios and emergency
response needs, using graph theory frameworks and path optimization algorithms as the core. By
adopting bifurcation velocity attenuation rules and Manning’s formula to simplify water flow
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propagation, it derives a model of water flow spread in the entire mine tunnel during water inrush
at multiple inrush points, as well as an optimal escape route plan for workers. The research results
can provide solutions for the study of mine flood evolution and emergency escape planning.
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Figure 1. A three-dimensional schematic diagram of a section of tunnel
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Figure 2. Network distribution diagram of mine tunnel system
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Figure 3. Contour map of first arrival times at two water inrush points 4, and B, in each tunnel
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Figure 4. Schematic diagram of initial flooding from two water inrush points 4, and B, to the entire mine tunnel network
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Figure 5. Escape plan for three workers after water inrush at points 4, and B,
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Table 2. The escape plan for the mine tunnel network with height differences in question two
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