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Abstract

As China’s coal mining gradually extends to deeper depths, the prevention and control of water inrush
from the floor has become a key issue determining safe mine production. Traditional risk assess-
ment methods for floor water inrush mostly rely on static analyses focusing on single factors such
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as aquiclude thickness and water pressure. These methods fail to reflect the dynamic deterioration of
water-resisting properties of rock strata during mining and can hardly reveal the coupled mecha-
nism with the stress field and seepage field. This paper systematically reviews the existing research
in four areas: mechanism of floor water inrush, characterization of water-resisting performance of
rock strata, influence of mining-induced effects, and risk assessment methods. Current studies have
evolved from empirical judgment based on single factors to a comprehensive assessment system
involving multi-field coupled numerical simulation, microseismic monitoring, and machine learn-
ing. However, a unified standard for quantitative characterization of rock water-resisting perfor-
mance has not been established, and the dynamic coupling mechanism between mining-induced
effects and water-resisting performance remains incompletely clarified. Future research should fo-
cus on establishing an integrated dynamic assessment model of “water-resisting performance, min-
ing-induced damage, seepage evolution”. Combined with intelligent monitoring and early-warning
technologies, this will further improve the accuracy and engineering applicability of risk assess-
ment for coal floor water inrush.
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Table 1. Major developments and changes in the water inrush coefficient method
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Figure 2. (a) Overall view of the universal testing system; (b) Schematic diagram of the fully automated rock gas permeability
testing machine
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Figure 3. Photograph of rock sample
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