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Study on overburden damage and prevention of runoff disaster
in multiseam mining of gully region
LIU Yilongl’z, YANG Tianhongl’z, MA Kai'?, YE Qiang3, ZHAO Yongl, ZHAO Qianbail’2
(1.School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China;, 2. Center for Rock Instability and Seismicity Research,
Northeastern University, Shenyang 110819, China; 3. Xiqu Coal Mine, Xishan Coal Electricity Group Co., Ltd., Taiyuan 030006, China)

Abstract: Multi-seam mining in gully region has resulted in serious and complex chain disasters, including fissure development, mountain
landslides, river blockage, and intensified water inflow. To prevent and control landslides and water inrush disasters, it is crucial to ex-
plore the characteristics and laws of overlying strata failure under the coupling effect of gully terrain and repeated mining in coal seams.
This study focuses on the mining of multiseam in the gully terrain of Xiqu Coal Mine. The comprehensive analysis method, integrating
surface exploration, INSAR dynamic observation, rainfall-runoff analysis, and numerical simulation, is used to analyze the entire process of
spatial expansion of overlying strata failure and surface subsidence caused by downward mining of multiseam in the gully region. The res-
ults reveal that after the critical mining of the lower coal seam in the gully region, the lower strata beneath the key stratum in interlayered
formations are prone to develop cutting failure and vertical fissure, with tensile cracking being the dominant mode of failure. The propor-
tion of shear fractures in the overburden above the key stratum increases significantly, and the gully slope is prone to shear slip under the
effects of mining subsidence and gravity. The connection phenomenon between the downward fractures of the slope and the upward frac-

tures of the overburden can even occur. In addition, if the accumulation formed by mountain landslides due to repeated mining blocks the
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river channel and forms a barrier lake during the flood season, there is a risk of underground water inflow. To prevent such disasters, high-

precision terrain synthesized by UAV tilt photogrammetry is used to simulate the rainfall inundation range and time percentage of differ-

ent durations in Fanshigou watershed during the “100-year return period” rainstorm in Shanxi Province. The research proposes a compre-

hensive prevention and control method of surface runoff water disaster based on fissure development and surface inundation range, which

provides support for gully water disaster prevention and risk assessment in Fanshigou small watershed. This study can serve as a useful

reference for the prevention and control of surface geological disasters and the protection of water resources under the condition of

multiseam mining in gully regions.

Key words: gully terrain; multiseam mining; strata movement; surface subsidence; runoff disaster
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Fig.1 Geological and mining context of the study area
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Table 1 Physical and mechanical parameters of coal and

rock
sp E%TE“C R AN < P A o) —~
(kgm™) HEE/MPa  MPa  H/GPa

W 2520 3.00 436 14.20 0.26
WIAEHIZ 2600 325 4.95 15.40 0.22
I 1460 1.28 2.40 5.20 0.30
AR 2750 3.90 5.90 16.57 0.20
W 2700 3.50 5.60 16.70 0.21
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Fig.7 Characteristics of strata movement and surface deformation
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Fig.9 Secondary failure characteristics of overlying strata un-
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Fig.10 Characteristics of surface subsidence and fractures development caused by mining under the gully
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Table 2 Hourly rainfall from 2021-10-03 to 2021-10—06

Fe¢ T 12t /mm
1
2021-10-03 2021-10-04 2021-10-05 2021-10-06

00:00 0 0 0.5 1.2
01:00 0 0 2.2 2.9
02:00 0 0 1.4 2
03:00 0 1.6 0.8 1.5
04:00 0 1.7 39 0.1
05:00 1.2 6.2 1.1 1.4
06:00 8.6 5.2 1.3 1.4
07:00 1 5.5 0.6 1.8
08:00 4.6 10.1 2.6 1.3
09:00 3.7 6.2 2 33
10:00 3.1 6.5 3.6 2.7
11:00 1.2 5.2 4.9 4.9
12:00 0.1 6.5 4.7 2.5
13:00 0.2 6.9 32 0.6
14:00 1.5 4.5 4.3 0
15:00 1.3 32 5.7 0
16:00 0.5 0.9 6 0
17:00 0 3.1 5.2 0
18:00 0.1 22 4 0
19:00 0 34 4.1 0
20:00 0 1.8 2.7 0
21:00 0 2.4 2.2 0
22:00 0 39 2 0
23:00 0 1.2 1.2 0
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Fig.11 Ground inundation process caused by rainfall in the
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Fig.12 River bed section and reinforcement effect
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