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Dynamic evolution of overlying strata stress induced by mining and mine water
disaster identification based on information entropy

YANG Peng', YANG Weifeng' ,ZHANG Xinquan'?, WANG Zhenrong’ , YANG Maolin®

(1. School of Resources and Geosciences ,China University of Mining and Technology ,Xuzhou 221116, China; 2. China Railway Major Bridge Reconnaissance
and Design Institute Group Co. ,Lid. ,Wuhan 430050, China; 3. Shendong Coal Branch ,China Shenhua Energy Co. ,Lid. ,Shenmu 719315, China)

Abstract ; The evolution of roof fracture in coal seam mining is important for the formation of roof water passage in coal
mine. The first mining face of No. 2 coal seam in the research area is taken as geological background ,and the dynamic
evolution process of overburden stress under different mining distances was studied by using similar material model.
Based on the information entropy of information theory ,the moni-toring results of stress in the model were calculated to
obtain the stress information entropy under different mining distances,so as to conduct a quantitative dynamic analysis

of overburden strata stress induced by mining. The results show that the evolution of stress information entropy can be
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divided into three stages : occurrence period , expansion period and stable period. With the increase of mining distance,
the stress information entropy is fluctuating and rising, which is caused by the development of separation and the wa-
ter-conducting fracture zone in the overlying strata system. The stress information entropy increases when the separation
is formed and the water-conducting fracture zone is developed,and decreases when the fracture is closed. In different
spaces , there are great differences in stress information entropy. From the vertical moni-toring line , the stress informa-
tion entropy near the open-off cut position decreases with the advance of the working face, and the stress information
entropy near the stop line position increases with the advance of the working face. The stress information entropy at the
middle position is basically the same before and after mining. From the horizontal monitoring line , the fracture develops
most strongly in the expansion period of stress information entropy. By identifying the hazard sources of mine water dis-
aster,the formation stage of water passage is revealed. During a similar material model excavation from 45 cm to
105 em, this is the expansion period of stress information entropy, and the water passage is formed in this stage. The
engineering example shows that the extension period of stress information entropy is consistent with the dangerous peri-
od of mine water disaster. At this stage ,some preventive measures should be taken in time to prevent the occurrence of
mine water disasters.

Key words :overlying strata stress;information entropy ;mine water disaster;similar material model ; water passage
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Fig. 1 Schematic diagram of roof geological structure of

1121 working face in the study area coal mine
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Table 1 Values of formation and similar material parameters in model test

JEHE/m /(g em™) PR/ MPa bEL/NEE
5 Hi AL Eoyc
Ji A R 8] J Y iR Ji A iR
1 EHIES 0+ 5 2.5 1.95 — 0. 02 — 0.20 —
2 GRlEA AR T 55 27.5 1.85 — 0.20 — 0. 20 —
3 HER R 10 5.0 2.58 1.72 75. 00 250 0.18 0.18
4 YEH et 45 22.5 2.20 1.57 12. 00 43 0.19 0.19
5 THPA  gnE 45 22.5 2.63 1.75 42.00 140 0.26 0.26
6 THFH P 40 20.0 2.68 1.79 60. 00 200 0.20 0. 20
7 TEPH s 20 10.0 2.20 1.57 12. 00 43 0.19 0.19
8 THFPH  HPH 22 11.0 2.68 1.79 60. 00 200 0.20 0. 20
9 FEZZEH M 8 4.0 2. 64 1.89 20. 00 71 0.25 0.25
10 HEZZ 4 W2 5 2.5 1.54 — 8. 00 — 0. 36 —
11 HEZZL thibh 70 22.5 2.66 1.77 50. 20 167 0.25 0.25
F2 HEEGRIG R RIEC L
Table 2 Material ratio in model test
itk e W R TP
(g+cem™) JE/kPa (kPa - m"?)
ey (0.456) : BRIRES(0.289) : /KYE(0.012) : £1F5(0.234) 1.73 158 0.25 4.8
b (0. 484) = BRIRES(0.218) : /KIE(0.013) : AHE(0.285) 1.77 173 0.25 —
ikia) (0.517) = BRIRES(0. 145) : KYE(0.012) : £1F(0.326) 1.80 210 0. 20 9.3
[ (0. 428) = BRERES(0.209) = KJE(0.007) : £ (0.356) 1.72 255 0.18 —
1 75(0.344) : i +.(0.626) = AEK(0.020) : FLAAHKR(0.010) 1.65 45 0.22 1.8
Wb 1 75(0.039) : gl +(0.778) : AEML(0.045) = FLHAHKR(0. 138) 1.85 83 0.26 2.7
2 (0. 475) = BRIRES (0. 503) = #AFF(0.002) : AHE(0.020) 1.59 45 0.20 1.8
Wb 2 f5(0.535) : BRIRES (0. 438) : #8F(0.002) : £H (0. 025) 1.85 49 0. 20 2.2
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Fig.2  Monitoring point layout drawing
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