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RELATIVE STRATA IMPERMEABILITY IN ORDOVICIAN TOP AND
RISK ASSESSMENT OF WATER INRUSH FROM COAL FLOOR IN XINYI
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Abstract: In order to explore the safety mining of Carboniferous-Permian coal resources, especially a great deal
of lower coal seams being threatened by Ordovician karst water, relative impermeability of Ordovician top is
demonstrated through studying lithology, filling degree of the karst fissures as well as water leakage of drilling
fluid and aquifer shown in well logging based on the viewpoint that water-resisting strata exist in Ordovician top
and can be considered as water-resisting key strata. Furthermore, the main influencing factors on impermeability of
coal seam floor are analyzed; and divisional risk assessment of floor water-inrush from Ordovician karst is
performed. Overall, accuracy of risk assessment on floor water-inrush can be improved by considering the relative
water-resisting strata in Ordovician top as part of the whole ones.
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Table 1 Degree of karst and fissures in Ordovician top uncovered by drilling holes m
L5 K TR R LA RBR I MORHRBORRE S WA WRBARE  RRE R REE TR7KIR

W 6 523.29 610.08 545.20 545.20 2191 566.77
fifiK 1 723.65 780.65 761.55 761.55 37.90 761.55
m-1 558.50 589.25 569.35 569.35 10.85 584.23
fiy-2 555.40 586.35 568.53 568.53 13.13 576.48
f5-3 559.10 603.24 573.15 573.15 14.05 587.43
f¥-4 558.60 605.05 574.95 574.95 16.35 592.41
A10 - 13 567.30 612.52 588.89 588.89 21.59 601.15
A10 - 14 553.33 568.49 572.71 572.71 19.38 598.46
A10 - 15 560.90 605.48 582.77 582.77 21.87 610.25
All-6 589.44 635.40 621.91 621.91 32.47 648.23
A12 - 14 572.40 602.54 589.05 589.05 16.65 591.63
10 - 20 702.60 756.86 746.07 746.07 43.47 752.45
X10 - 12 504.10 571.42 565.11 565.11 61.01 578.01
19-5 694.90 718.91 745.35 718.91 24.01 735.43
X7-8 714.30 768.45 747.72 747.72 33.42 764.24
X6 -5 547.50 601.25 578.70 578.70 31.20 593.24
X15-3 669.00 698.54 681.14 681.14 12.14 699.48
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Table 2 Karsts and fissures in Ordovician top uncovered by drilling holes m

L5 K TR R LV B S WIFHKBORIE G50 WA R R E AR5 TR7KIR S
3-3 669.35 694.10 683.35 683.35 14.00 702.10
3-7 681.32 705.04 695.41 695.41 14.09 733.08
3-5 578.65 591.91 584.60 584.60 5.95 618.20
6-2 749.80 760.11 758.00 760.11 11.31

9-6 527.25 537.70 540.15 540.15 12.90

K1 510.44 511.60 520.38 520.38 9.94 532.00
2 428.29 482.22 441.23 441.23 12.94 465.25
1 587.40 620.35 595.30 595.30 7.90 685.80
T2 570.00 617.20 603.75 603.75 33.75 617.20
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Table 3 Summary of coalfield from floor to top of the Ordovician limestone strata
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k1 61.02 12.19 20 11.23 18 35.70 59 1.90 3 48.0 4.80
3-5 60.15 7.24 12 11.65 19 40.11 67 1.15 2 50.8 4.70
e 63.80 14.15 22 10.45 16 38.34 60 0.86 2 50.3 5.14
5-5 59.44 13.10 22 11.07 19 34.01 57 1.26 2 471 479
3-7 60.00 16.86 29 7.01 12 27.36 46 1.01 2 43.0 4.30
#6-2 5429 10.10 22 9.45 17 30.33 56 1.60 3 47.0 4.08
Ww7-1 4885 11.05 23 10.50 22 26.80 55 0.50 1 38.0 403
I 12.10 21 10.19 18 33.24 57 1.18 2 46.3 455
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Fig.1 Schematic diagram of thickness of Ordovician top aquifuge
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Table 4  Statistics of floor aquifuge thickness of coal seam

No.16
L BWARRKE BRGNS WA ARk
JEEIm HKZIEEm JEEIm JEEIm
3-5 65.40 5.95 12.00 59.35
3-7 59.81 14.09 12.00 61.90
1 64.66 7.90 12.00 60.56
K1 62.44 9.94 12.00 60.38
5-5 56.00 1.05 12.00 45.05
6-2 54.30 11.31 12.00 53.61
7 136 60.50 10.00 12.00 58.50
137 59.50 10.00 12.00 57.05
w7-1 60.10 10.00 12.00 58.01
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Table 5 Impermeable rock equivalent coefficients and
compressive strengths of conversion!:®
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Table 6 Converted results of impermeable strata equivalent
coefficients and the compressive strengths

5 25K 2 IR B m SMAHUESREE/MPa

K1 60.92 5.79

3-5 58.54 5.30

1 60.57 5.93

5-5 48.47 4.90

3-7 61.32 5.71

6-2 61.70 5.21
wr-1 51.00 5.03
FEIMH 57.49 5.41
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Table 7  Statistics of hydraulic pressure to coal seam No.16

floor
i 16 Bt e BBOKMIERE R RARURZ KR )
/m /m /MPa
3-5 —468.7 29.0 497
3-7 —624.2 28.9 6.51
1 —472.7 29.3 5.02
K1 —400.0 29.0 4.29
5-5 —591.9 28.9 6.21
6-2 —647.5 28.0 6.75
% 136 —458.3 28.0 4.86
137 —850.5 28.0 8.79
wW7-1 —553.6 29.2 5.83
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Table 8 Critical coefficients of water inrush of coal seam floor
of some mining areas in China

WX £ H% i 587K Z%/(MPa » m™Y)
W W % IS 0.066~0.076
FE1E 0.060~0.100
it 0.060~0.140
FHpR 0.060~0.150

AXIEH HLBUm A 9K R EU 0.1 MPa/m,  1E
W 2 B AT B 0.06 MPa/m. AHN 23 X BRife oy -

(1) 4T, <0.06 MPa/m I}, ZE/KIEHPE/N;
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(3) 4T, =0.10~0.15 MPa/m I}, SE/K gk
(4) 4 T,=0.15~0.20 MPa/m I}, SE7K @M PE:
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Table 9 Risk assessment of water inrush of coal seam No.16 of Ordovician floor
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Fig.2 Schematic diagram of division risk assessment of water inrush of coal seam No.16 of the Ordovician
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