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Abstract

The coal seam roof accident that has occurred many times with loose aquifer as the main cause of
underground water disaster has caused a lot of property damage and greatly threatened the safety
of coal mine production and the safety of underground personnel. The safety coal and rock pillar
left between the bottom of the loose layer and the upper limit of coal seam mining can play a role
in cutting off the overlying loose layer of the mining coal seam and the coal-bearing strata. The re-
search on the height of the safety coal and rock pillar is directly related to the mine safety crite-
rion and is indispensable in production and scientific research. Taking the 101 mining area of
Suntuan Coal Mine as an example, the lithology characteristics, clay microstructure characteristics,
physical and hydraulic characteristics of the 3rd aquiclude and 4th aquifer at the bottom of the
loose layer in the mining area are studied by means of core sampling, geotechnical experiment,
pumping (injection) water experiment and XRD diffraction. It is concluded that the 3rd aquiclude
of the 101 mining area of Suntuan Coal Mine is a good aquifuge, and the unit water inflow and
permeability coefficient of the 4th aquifer are small, which is a weak water-rich aquifer, which
provides favorable conditions for the safe mining of shallow coal seams in the mine.
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Figure 1. Contour map of loose layer thickness in mining area
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Figure 2. The three-dimensional view of the thickness distribution of the loose layer in the mining area
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Figure 3. Photo of 3rd aquiclude core
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Figure 4. XRD of 3rd aquiclude clay
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Figure 5. The experimental results of the 4th aquifer layers
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Table 2. Results of particle size analysis of four sand-bearing layers
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Figure 6. 2017 water 1-hole aquifertest software mapping
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Figure 7. 2017 water 2-hole aquifertest software mapping
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Table 3. Parameter calculation results of water level restoration method in 4th aquifer (weathered zone)
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