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Study on Water Enrichment Prediction of Roof Sandstone Aquifer
Based on the Fuzzy Clustering Method: A Case Study on Longgu Coal Mine
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Abstract: The coal mining of Shanxi formation, Permo— Carboniferous system in North China is severely affected by
the water from roof sandstone aquifer and the water enrichment of sandstone aquifer depends on many factors. The
paper analyzed the influencing factors of the water enrichment of the roof sandstone taking the mining of Seam No.
3, Shanxi formation in Longgu mine as an example. On the basis of single factor analysis, the authors used the fuzzy
clustering method to evaluate the water enrichment of sandstone aquifers. The analysis showed that the water en-
richment of sandstone aquifers of Shanxi formation in Longgu mine were affected by many factors, such as the thick-
ness of sandstone, the combination features of sandstone and mudstone, and the development level of geological
structure, etc. Taking the influencing factors as the information samples of aquifer water enrichment indices, we
made the clustering analysis of grading and zoning on the water enrichment of sandstone aquifer by using the fuzzy
clustering method, providing a certain directive significance for the water prevention and control and a new approach
for the prediction of water enrichment of sandstone aquifer.
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Tab.1 The standardizing data of standard deviation

L5 BRI /m b Je Lt W7 J2 2 % L= WE)E /m Wi W7 2% 4k %
X-6 0.192 0.796 1. 00 141 1. 000 0.033 0.10
1-6 1. 000 0.543 0. 30 G-40 1.000 1. 000 0.62
144 0.273 0.276 0.25 L4 1. 000 0.552 0. 85
145 0.938 0.473 0.15 269 1. 000 0.313 1. 00
L-16 0.42 0.15 0.15 261 0.862 0. 065 0.82
265 0. 857 0.506 1. 00 262 0.653 0.074 0.4
149 0.378 0.307 0.96 L-8 0.921 0.131 0.01
150 0. 215 0.073 0.55 GV5 1. 000 0. 480 0.68
151 0. 045 0. 206 0. 80 147 0.436 0.144 0. 67
G-10 0.112 0. 368 0.22 G-24 0.682 0.439 0.15
G-2 0.313 0. 340 0.55 148 0. 230 0.414 1. 00
152 0. 809 0.328 0. 80 270 1.000 0.525 0.18
L-17 0.967 0.522 0. 90 G-6 0.501 0.236 0.38
G-29 0. 401 0.221 0.72 L-7 0.311 0.968 0. 30
153 0. 834 0.088 1. 00 L-9 1.000 1.000 0. 38
X-10 0. 581 0. 304 0.25 L-3 0.971 0.458 0.76
L-14 1. 000 0.543 0.78 L-13 0.853 0.088 0.32
155 0. 344 0.136 0.18 L-15 1. 000 0.270 0. 34
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Fig. 1 Subarea figure of water abundance of sandstone on the roof of the third coal seam
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