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Evaluation of spatial water enrichment of ultra-thick bedrock

aquifer in coal seam roof

GUO Xiaoming"** ,WANG Hao"**,ZHOU Linsheng”"

(1.China Coal Research Institute, Beijing 100013, China;2.Xi’ an Research Institute, China Coal Technology and Engineering Group Corp. ,
Xi’an 710077, China;3.Shaanxt Key Laboratory of Coal Mine Water Hazard Prevention and Control Technology, Xi’ an 710077, China)
Abstract: The aquifer of the coal seam roof in the Jurassic coalfield is highly heterogeneous in western China and has large differences in
water richness. When the depth of the water—conducting fissure zone affects the aquifer is different, the amount of water inflow from the
working face is different, and the threat of water damage is different.In order to scientifically describe the difference in the water inrush of
the mine due to the difference of the vertical water yield property of the aquifer, the aquifer is simplified into a multi—layered structure,
and an expression model for the spatial water rich structure of the aquifer is generalized. Taking Luohe Formation aquifer in the coal seam
roof of the Tingnan coal mine in Binchang mining area as an example, the three main controlling factors affecting the water yield property
of the aquifer were proposed: aquifer system, flow system and geological structure, the seven main controlling factors of aquifer thickness,
flushing fluid consumption, core extraction rate, proportion of medium—coarse sandstone, stratum burial depth, water chemical salinity,
and fold structure were determined, and the weights of each factor were determined by AHP analytic method. Finally, a mathematical
model for evaluating the water—rich aquifer is formed.In this paper, the information of the main control factors of different vertical horizons

is unified to normalized, using the multi—source information fusion technology to superimpose and establish a water yield property evalua-
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tion model for aquifer.The evaluation results show that the upper section of Luohe Formation aquifer can be divided into 3 zones: strong,

relatively strong, and medium, and the lower sectioncan be divided into 5 zones: strong, relatively strong, medium, relatively weak, and

weak. The comparison shows that the upper section has better water richness than the lower section, and it is verified by fitting the results

through the pumping tests of aquifers in different intervals within the range of the well field.It can be concluded that the model can fully reflect

the difference of water yield property of different spatial positions (horizontal and vertical ) of the aquifer, and it can guide the evaluation of the

water hazard risk of the roof under the condition that the water—flowing fractured zone only affects the partial layer of the aquifer.

Key words: bedrock aquifer; water—rich;multi—source information fusion; water hazard prevention
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Fig.4 Thematic map of main control factors in lower section of Luohe Formation
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Table 2 Results of stratified pumping test of Luohe

Formation aquifer in minefield

HhoKIZ L L PANIAAKE ¢/(L-m™ - s7h)
TC2 0.022 38
I B TC3 0.054 86
TC4 0.049 08
o TC3 0.029 42
BT B
TC4 0.023 15

X S A E K TERLA 2R, % ; D, NP 85 3R 5 S PR
TEBLARY) & i B s DN AJZ KA L

W £ 2O ACGR IR AT A PR I K i 5 K
G X EIE MG ik 6 Fis .,

N

|

VR B A AL
K e R KRR

[ERNELEE
(a) WA E K2 BB

—Z

TC4

TC3
IR B dth AL
G KPESE e R KRR KA
EAKVERES kS
(b) W EK)E TR
He #MAsKEEAESRMNAETE
Fig.6  Fitting map of water yield property in the
lower part of Luohe Formation aquifer
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