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Abstract In order to increase top coal recovery ratio of extra-thick coal seam, we analyze the impact
of drawing interval on top coal recovery ratio based on the complicated geological conditions of ex-
tra-thick coal seam with large dip angle on Danshuigou coal mine. It is found that top coal recovery ra-
tio of “Two Wining and One Caving” technique is the highest and refuse rate the lowest in the three
techniques. Top coal recovery ratios in different ways of top coal drawing of extra-thick coal seam with
large dip angle are studied by numerical software PFC, we identify that the “Two Wining and One
Caving” with top coal drawing ways of two-times order caving and drawing interval of 1.6 m is the
reasonable coal caving technology. Industrial test indicates that optimized caving technology can signif-
icantly improve top coal recovery ratio which reaches to 87.62% and recovery ratio which reaches to
87.12%.
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Table 1 Data statistics of the caving coal interval of 0.8m

(o) BUSE

Y DU kg TR A kg TS ER% ERTRI%

6 55.94 0.32 438.19 0.57
7 5.52 0.72 43.23 13.04
8 5.74 0.44 44.96 7.66
9 9.22 0.72 72.22 7.80
10 9.22 0.8 72.22 8.67
11 12.44 1.16 97.44 9.32
12 12.74 1.22 99.79 9.57
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Fig.2 Rate of waste top coal recovery
under the same caving step distance
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Table 2  Datum of the drawing interval of 1.6 m

BORGE BSE kg WP ARG TORRH A% STERI%
14 20.92 0.56 81.93639 2.676864
16 25.74 1.04 100.8147 4.040404
18 21.22 0.38 83.11139 1.790763
20 19.38 0.48 75.90475 2.47678
22 20.24 0.54 79.27307 2.667984
24 22.82 1.28 89.37804 5.609115
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Fig.4 The connection between top-coal recovery ratio and
rock ratio of the caving coal interval of 1.6 m
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Table 3 Data statistics of the drawing interval of 2.4 m

OGS TUGURH kg HEA SR kg DRI % SATER%

27 39.18 1.36 102.30 3.47
30 30.58 2.32 79.84 7.58
33 31.2 0.84 81.46 2.69
36 27.85 0.98 7271 3.52
39 27.25 0.52 71.15 1.91
42 25.65 0.24 66.97 0.94
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Fig.6 The connection between top-coal recovery ratio and
rock ratio of the drawing interval of 2.4 m
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Table 4 The contrast of drawing effect in the condition
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Fig.8 Single-wheel diagram of the order of up caving
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Table 5 The Statistical Results of Different Top-coal
Caving Technological Parameters
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Table 6 Statistical tables of drawing time
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