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Analysis of water-filling process in goaf of closed mine

BI Yaoshan, WU Jiwen, WANG Guangtao, ZHAI Xiaorong, ZHANG Hongmei, HUANG Kai
(School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: In order to research water-filling problem in goaf of closed mine, taking Daihe Coal Mine as
research object, mining space method was used to calculate water-filling volume in goaf of the closed mine
according to geological and hydrogeological conditions of the coal mine as well as exploration and drainage
data of previous working face goaf, and water-filling process in goaf of the closed mine was analyzed. The
analysis results are as follows: @ Total water-filling volume in goaf after Daihe Coal Mine being closed is
6 208 267.20 m®, which includes 4 808 923.58 m®in working face goaf and 1 399 343.62 m’in abandoned
roadways. If water bursting speed is 80 m®/h, then the closed coal mine will fully filled with water after
3 233.47 days. @ Relationship expressionbetween water-filling height (H) and time (z;) is H=2X10"%¢ —
7X10 °¢5+0.131 7t,—415.29.

Key words: coal mining; closed mine; water-filling in goaf; water level rising in mine; mining space

method; water-filling volume; water-filling process; water-filling coefficient
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Table 1  Goaf area of each coal seam
R zs X A/ m?
K/ m
3R 4 R 5 = At

—400~—450 20 831 54 455 113 124 188 410
—350~—400 998 723 1169 031 774 620 2 942 374
—300~—350 1390504 1606 106 387 948 3 384 558
—250~—300 1525477 1079 359 488 539 3093 375
—200~—250 552 669 769 717 295 254 1617 640
—150~—200 695 646 538 916 332 608 1567 170
—100~—150 519 553 466 206 258 874 1244 633
—50~—100 363 459 254 682 135 362 753 503

Bt 6 066 862 5938 472 2786 329 14 791 663
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Table 2 Calculation result of roadway length and volume

KF/m K /m A RB/m?
— 400~ —450 4 576.991 54 923. 892
—350~—400 10 705. 143 128 461.716
—300~—350 27 958. 328 335 499. 936
—250~—300 29 784. 048 357 408.576
—200~—250 33 688. 487 404 261. 844
—150~—200 15 372. 223 184 466.676
—100~—150 10 646. 209 127 754.508
—50~—100 13 033.531 156 402. 372

BT 14 5764. 96 1749 179.52
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Table 3 Calculation result of water-filling volume in goaf
BUK AR/ m?
K- /m
3 4R 5 2 EESicl Bt

—400~—450 39 152. 083 17 059.178 96 305.906 43 939. 11 196 456. 28
—350~—400 508 130. 489 477 319.963 337 606. 835 102 769. 37 1425 826. 66
—300~—350 580 879.911 267 163.143 138 636. 551 268 399. 95 1 255 079. 56
—250~—300 646 442,747 187 302. 391 187 082. 465 285 926. 86 1 306 754. 46
—200~—250 211 302. 240 194 811. 675 96 533. 641 323 409. 48 826 057, 04
—150~—200 209 903. 007 125 545. 843 94 224.777 147 573. 34 577 246.97
—100~—150 108 508. 817 78 837.074 70 821.411 102 203. 61 360 370.91
—50~—100 46 127.724 51 307,473 37 918. 234 125 121. 90 260 475. 33
Bt 2 350 447 1399 346. 74 1 059 129. 82 1399 343.62 6 208 267. 20

X g HEAHK R, m’/h,
R A8 AT B4 1 5 4 4 B 5 1K L ¢ B 80 m® /h,
K75 KUK BRI 45 R W3 4.,
F4 o R XEUKE R AR

Table 4 Calculation result of water-filling time in goaf

JKF/m i E] /d 1] 20/ d
—400~—450 102. 32 102. 32
—350~—400 742.62 844, 94
—300~—350 653. 69 1 498.63
—250~—300 680. 60 2 179. 23
—200~—250 430. 24 2 609.47
—150~—200 300. 65 2 910.12
—100~—150 187. 69 3097. 81
—50~—100 135. 66 3 233.47
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Fig. 1 Relationship curve of water-filling height and

time after Daihe Coal Mine being closed
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