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Groundwater seepage induced by shallow coal mining
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( 1.School of Civil and Transportation Engineering Hebei University of Technology Tianjin 300401 China; 2.Shandong Construc—
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Beijing 100190 China; 4.School of Engineering Science University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: The red soil layer of overlying strata in Yushen Mining Area showed the fissure opening-healing effect when exposed to
water. The continuous-discontinuous element method ( CDEM) was used to develop the mechanical constitutive characterization of
the plastic deformation characteristics of cohesive soil layer and recreate the opening and closing process in the clay layers of the re—
gion. The process of hydraulic seepage induced by shallow coal mining was analyzed. The results showed that the red soil expanded
when water hited it the surrounding soil was squeezed and some cracks were healed. The fracture degree and water-conducting
fracture zone decreased and the bulk strain of soil increased and the overall displacement increased. The height of the simulated wa—
ter-conducting fracture zone was compared with that of the empirical formula and the relative error was 4%. Compared with the ex—
perimental results of shale hydraulic fracturing the developed fracture area location and thickness were basically the same which
verified the effectiveness of the simulation.
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Fig.3 Schematic diagram of pressure change
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Fig.4 Coupling diagram of crack element and solid element
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Fig.5 Shale hydraulic fracturing test results

6

Fig.6  Simulation results of shale hydraulic fracturing

1

Table 1 ~ Shale hydraulic fracturing test parameters

/
GPa /MPa /MPa /MPa

32.44 0.23 18 25 6
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Table 2 Material parameters of each layer in mining area
/ / / / / /
(kgem™) MPa MPa MPa (°) m
1 2 500 2 000 0.25 6.00 3.00 35.0 10
2 1400 400 0.32 1.34 0.20 42.5 8
3 2300 20 0.25 1.20 0.40 30.0 10
4 2500 6 000 0.28 3.00 1.50 25.0 25
5 2 040 20 0.30 0.07 0.03 29.0 53
6 1770 20 0.35 0.06 0.03 30.0 73
7 1850 30 0.30 0.15 0.10 30.0 15
8
Fig.8 Calculation model diagram
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Fig.9 Flow chart of mechanical model of fracture healing
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Fig.10 Variation curve of vertical stress and time
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Fig.11 Changes of subsidence amount in different heights
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Fig.12

Saturation maps at different propulsion distances
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Fig.13  Effect comparison between seepage model and fracture healing model
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Fig.14 Comparison diagram of rupture rate over
time before and after healing
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