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Abstract: In order to scientifically guide the disaster prevention and ecological environment protection of the gently coal
seam mining in the west of Ordos Basin, and to realize the green and safe mining of coal. The laws of overlying rock and
surface damage caused by overlying mining in gently inclined thick coal seam were revealed, and the formation and activ-
ity mechanism of surface cracks were expounded by using the methods of similar material simulation, field investigation,
crack excavation and theoretical analysis. The results show that the roof overburden of 1020213 face extends forward with
the repeatable structural evolution characteristics of “cantilever-fracture-hinged joint-collapse rotation-slip-stability”. The
failure form of the overlying rock above the goaf was an oblique trapezoid asymmetric migration shape, the compaction
degree of the downhill goaf was 1.2 times that of the uphill goaf, and the whole boundary of the goaf was an elliptical
parabola similar to parabola. The fracture width of overlying strata has the dynamic characteristics of “increase-decrease”,
while the vertical fracture width shows two dynamic characteristics of “increase-stability” and “increase-decrease-stabil-
ity”. The development height of water-conducting fracture zone with the progressive development characteristic of “rapid
increase-slow increase-stability” was 145 m. The surface damage above the goaf was surface uplift, which uplift height
was 2.7-36.0 cm. Tensile cracks with average width of 1.5—18.0 cm and bench cracks with average drop height of 17.0 cm
were mainly developed above the boundary of the working face. According to the variation characteristics of crack width
and depth, the shape of surface fracture profile with skew characteristics was divided into three types: “wedge-like”,
“shuttle-like” and “branch-like bifurcation”, also the offset was quadratic polynomial correlation with the fracture develop-
ment depth. The vertical development depth of the crack less than 3.0 cm is 1.70—3.10 m, and the vertical depth difference
was 46.0—190.0 cm/m(the average:132 cm/m), meanwhile the crack depth and width conform to the linear function. The
surface uplift above the goaf lags behind the development of mining position and the lag distance is 24.7—71.3 m, the up-
lift height shows a dynamic process of “increase-stability”, and the active time is 11—13 days. under the action of tension,
the boundary cracks show the characteristics of “continuous increase-stability” and “cracking-stability”, and the active
time is about 2—12 days. The topsoil layer's characteristics and the distance between cracks have a direct impact on the
types of surface cracks that emerge and their activity characteristics. Step cracks without closed activity are often easier to
form with greater crack spacing, but tension fractures with closed activity are easier to form.

Key words: gently inclined coal seam; overburden fracture; surface crack; evolution characteristic; formation mechan-
ism
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Fig.1 Geological overview of the working face
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Table 1 Physical and mechanical parameters of numerical model rock strata

¥ 2 JEL S /m (kg - m ) PR/ GPa THAA L Bihrs E/MPa Fi% J1/MPa ABESEE11/(°)
1 #+ 6.0 1050 1.02 0.30 0.30 0.32 20
2 it 245 1580 1.94 0.32 0.50 0.96 35
3 e 13.0 1850 8.00 0.21 1.30 1.50 25
4 glipaiEa 7.0 2480 12.43 0.23 2.35 3.00 30
5 MbE 5.0 2350 10.06 0.18 1.80 2.00 28
6 glipnA e 18.0 2480 12.43 0.23 2.35 3.00 30
7 WibE 63.0 2350 10.06 0.18 1.80 2.00 28
8 YRR 8.0 2480 12.43 0.23 235 3.00 30
9 s 10.0 1850 8.00 0.21 1.30 1.50 25
10 bR p ey 6.0 2480 12.43 0.23 2.35 3.00 30
11 bRz 32.0 2350 10.06 0.18 3.00 2.35 28
12 gl Rieey 2.0 2480 12.43 0.23 2.35 3.00 30
13 b 21.0 2350 10.06 0.18 3.00 2.35 28
14 gl naeey 7.0 2480 12.43 0.23 2.35 3.00 30
15 e 8.0 1850 8.00 0.21 1.30 1.50 25
16 bRz 48.0 2480 23.81 0.18 6.50 5.20 30
17 b Re ey 11.0 2480 12.43 0.23 2.35 3.00 30
18 RN 9.0 2736 11.87 0.27 2.80 5.00 26
19 WibE 3.0 2350 10.06 0.18 1.80 2.00 28
20 YRR 6.0 2480 12.43 0.23 2.35 3.00 30
21 s 12.0 1850 8.00 0.21 1.30 1.50 25
22 MR A 23.0 2736 16.51 0.27 2.80 5.00 26
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24 R 2 28.0 2736 11.87 0.27 2.80 5.00 26
25 GlipnA e 3.0 2480 12.43 0.23 2.35 3.00 30
26 bRz 3.0 2350 10.06 0.18 1.80 2.00 28
27 20 6.0 1350 2.89 0.28 0.85 1.00 15
28 JEACE 2 52.0 2650 9.94 0.20 13.40 3.60 35
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Table 5 Calculation results of soil parameters and

horizontal stability coefficient in Hongliu Coal Mine
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