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Study on the location of combustible layers in
coal gangue hills of dongsheng mining area
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Abstract : To investigate the vertical position of the flammable layer in low-sulfur and high-volatile coal gangue dumps in the Dongsheng
Mining Area, and to provide the location of flammable risk zones for targeted grouting, field experiments, similar simulation experi-
ments, and loss-on-ignition experiments were conducted to explore the vertical laws of particle size distribution and coal content distri-
bution in coal gangue dumps. A fire risk index model was established by coupling height, particle size, and coal content, and risk lev-
els were classified for different heights of the coal gangue dump based on the fire risk index. The results show that the relative error of
Dy, between the similar simulation experiment and the field measurement is less than 5% , indicating the reliability of the method; the
flammable layer of the coal gangue dump is located at a relative height ratio of 0. 63 ~0. 74, which is classified as high-risk and ex-
tremely high-risk fire levels through the fire risk index model; the flammable layer is between 9.45 m and 11.1 m in the vertical height
of the coal gangue dump, and the design depth of the grouting borehole on the top platform is 7 m, which can cover the flammable layer.
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Fig. 1 Layout of field measurment points of

coal gangue dump
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Table 1 Mass distribution of coal gangue particle sizes insimilar simulation experiment

HifE/ mm 0~0.5 0.5~1.0

1.0~2.0

2.0~5.0 5.0~10.0 10.0~20.0 >20.0
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13.2 16.0 10.7 3.7
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Fig.2 Layout of sampling points in similar simulation

experiment of particle size distribution of coal gangue dump
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Table 2 Field screening test results of layerd particle size

ANEPRAE (mm) JFiE A5/ %

P == A Dy, /mm
¥ 0~5 5~10 10 ~20 20 ~50 50 ~ 100 100 ~200 >200
S1 0.85 4.06 60. 68 27.76 9.61 1.95 0.00 0.00 0.00
S2 0.85 3.98 60.39 28.00 9.58 2.03 0.00 0.00 0.00
ZS1 0.70 7.19 48.21 33.19 13.52 5.07 0.00 0.00 0.00
752 0.70 7.25 46.94 34.04 14.37 4.65 0.00 0.00 0.00
71 0.55 14. 68 15.57 19.10 32.76 17.57 15.00 0.00 0.00
72 0.55 14.04 17.38 20.62 30.31 18.27 13.42 0.00 0.00
7X1 0.35 60. 30 1.58 4.82 9.17 25.36 44.02 15.05 0.00
7X2 0.35 55.76 2.23 5.51 10. 84 26.87 39.52 15.03 0.00
X1 0.15 121.39 0.00 0.00 3.12 14.86 22.67 39.04 20.31
X2 0.15 112.85 0.00 0.00 4.56 15.33 25.17 38.45 16.49
0~1 40. 14 25.30 17.30 13.78 13.20 15.98 10.76 3.68
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Fig.3 Variation of D, with the height of layered position
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Table 3 Similar simulation results of vertical particle size distribution in the layers of coal gangue dump
fiE s Dy, 55 Dy, AAPRLAR (mm) [T & 5347/ %%
JEEE A /mm /mm 0~0.5 0.5~1.0 1.0~2.0 2.0~5.0 5.0~10.0 10.0~20.0 >20.0
0.85 0.41 4.10 64.28 25.12 8.05 2.55 0.00 0.00 0.00
0.85 0.37 3.70 66. 15 23.87 7.52 2.46 0.00 0.00 0.00
0.75 0.45 4.50 60. 18 28.53 8.79 2.27 0.23 0.00 0.00
0.75 0.51 5.10 57.32 30.28 9.85 2.39 0.16 0.00 0.00
0.65 0.71 7.10 36.21 32.75 16.12 10.23 4.69 0.00 0.00
0.65 0.66 6.60 38.57 35.12 15.38 8.93 2.00 0.00 0.00
0.60 1.06 10. 60 31.62 30.75 17.68 12.65 6.82 0.48 0.00
0.60 1.00 10.00 34.05 30.52 17.79 11.29 5.96 0.39 0.00
0.55 1.14 11.40 29.05 27.18 19.62 14.83 7.72 1.60 0.00
0.55 1.12 11.20 29.83 29.12 18.65 14.21 6.69 1.50 0.00
0.45 2.19 21.90 15.32 18.05 22.87 29.15 13.61 1.00 0.00
0.45 2.33 23.30 14.15 16.38 23.02 28.95 15.42 2.08 0.00
0.35 5.02 50.20 9.04 12.08 17.23 31.89 22.57 7.19 0.00
0.35 4.96 49.60 8.93 12.37 17.15 35.28 19.86 6.41 0.00
0.25 8.16 81.60 1.73 3.48 7.69 21.85 32.67 24.93 7.65
0.25 8.22 82.20 2.17 3.62 8.35 22.48 31.89 24.37 7.12
0.15 10.20 102.00 0.00 1.85 3.92 11.65 26.32 38.95 17.31
0.15 11.82 118.20 0.00 1.32 3.12 9.75 24.18 40.52 21.11
2.2 ReFALSKEEREQNE nge 4 A0 4 PR
T TR A A R AT A L )2 o 2 o AR
x4 BHEAQLUSERERSBEERSH
Table 4 Vertical coal content distribution in the layers of coal gangue dump
A D,/ mm B Dyy/mm my/g m,/g M,/ % m,/g /%
0.85 0.41 4.10 2.001 1 1.958 7 2.12 1.461 1 24.87
0.85 0.37 3.70 2.000 4 1.958 0 2.12 1.460 9 24.85
0.75 0.45 4.50 1.999 6 1.957 8 2.12 1.501 8 22.81
0.75 0.51 5.10 1.999 0 1.956 9 2.12 1.496 5 23.03
0.65 0.71 7.10 2.000 5 1.956 1 2.22 1.561 6 19.72
0.65 0.66 6.60 2.000 1 1.9555 2.23 1.557 7 19. 89
0.60 1.06 10. 60 2.000 0 1.9516 2.42 1.577 2 18.72
0.60 1.00 10.00 2.0010 1.951 6 2.47 1.579 6 18.59
0.55 1.14 11.40 1.998 9 1.945 7 2.68 1.589 1 17.84
0.55 1.12 11.20 1.999 3 1.945 1 2.71 1.583 0 18.11
0.45 2.19 21.90 2.001 5 1.941 1 3.02 1.624 2 15.83
0.45 2.33 23.30 2.000 3 1.939 1 3.06 1.617 2 16.09
0.35 5.02 50.20 2.002 5 1.938 6 3.19 1.652 1 14.31
0.35 4.96 49.60 2.000 0 1.935 8 3.21 1.655 4 14.02
0.25 8.16 81.60 1.999 6 1.9220 3.88 1.660 7 13.07
0.25 8.22 82.20 2.001 6 1.9225 3.95 1.651 1 13.56
0.15 10.20 102. 00 2.000 7 1.908 5 4.61 1.678 8 11.48
0.15 11.82 118.20 2.001 2 1.910 5 4.53 1.6910 10.97
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Fig.4 Vertical coal content distribution in the

layers of coal gangue dump
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Table 5 Spontaneous combustion risk indes at different heights of coal agangue dump

A 0. 150 0.250 0. 350 0. 450

0. 550

0. 600 0. 650 0. 750 0. 850

R 0.275 0. 347 0. 481 0. 663

1. 069 1.224
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