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Grouting liquid migration pathway and solute diffusion characteristics of

abscission layer mining with filling

Fan Zhenli'?
(1. Coal Mining and Designing Department , Tiandi Science & Technology. Co. ,Ltd. ,Beijing 100013, China;
2. Mining Research Branch ,China Coal Research Institute, Beijing 100013, China)

Abstract ; Based on engineering practice of abscission layer mining with filling,in Huaibei Mining Area, in order to find out the spatial re-
lationship of filling body of fly ash in abscission layer, horizontal and-vertical migration pathways and solute diffusion characteristics under
the condition of coal mining by using the methods of tracer test and numerical analysis, the author studied the storage space, transmitting
pathway and solute diffusion characteristics. Results showed that with the advancing of workface, the mining fracture was evoluted dynami-
cally, fly ash slurry was mainly concentrated in the abscission zone, a small amount of slurry was poured into mining space by mining fis-
sures and structural fissures. The influence scope of thesslurry on the ground water decreased gradually with the change of time, and the
effect degree decreased gradually. Results also shewed that,63~77 m region of upper roof appeared horizontal abscission zone with large
area, which was the main storage space of fly ash-filling body. Affected by dilution and purification of groundwater, with 20 years” grou-
ting, the influence of slurry on the quantity of groundwater could be eliminated.

Key words; abscission layer mining with filling; fly ash grouting liquid; migration pathway; solute diffusion characteristics
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Table 1 Medium hard strata “two belts” measured

data of fully-mechanized and full-seam cutting

S K /m H, /m PER I H;/m ZLR L

RIS 7,30 3.00 11.94 3.98 29.51 9.84
FLHH 1013 3.10 14.23 4.59 67.35 21.73
THE 1016 3.50 — — 64.40  18.40
THH 1017 3.50 — — 48.40  13.83
AR 345 3.10 11.70 3.77 41.70  13.45
BEEEA 1031 3.70 11.70 3.16 54.30  14.68
BEREBEA 1062 3.00 13.82 4.61 53.41  17.80
KERT 514 3.50 8.10 2.31 34.00 9.71
W 3. 40 16. 24 4.78 45.10  13.26
W 3. 40 11.27 3.31 48.90  14.38
FH(H 3.32 12.38 3.81 48.71  14.71
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Table 2 Grouting layer of drilling holes of Workface 7226
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Fig. 5 Stratum structure and grouting influencing
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aquifer in Yuandian No. 2 Coal Mine
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Table 3 Main strata hydro—geological parameters

=8 KR EER ok A AL AR
K/ (m-d) =3 D /A(m-d™)

1 FERMEUEW EKE () 0.550~1. 590 (9.2~13.0)x107* 0.15 28.2
2 FESHZ SRR (BD 0. 011~0. 056 (1.3~2.6)x107° 0.03 4.5
3 AR FREUZ S — SR (4) 0. 340~1.270 (2.6~9.2)x107° 0.17 23.3
4 B RINEUZ S ZRKE (&) 0. 029 ~0. 054 (1.3~2.6)x107° 0.04 1.9
5 PHEAMBBEE=GKE ) 0. 132~0.755 (4.9~10)x107* 0.15 29.5
6 AR TR EZ S = IRAOZ (BD 0. 015~0. 047 (4.9~26.0)x107 0.03 3.5
7 B SIEUZ B KIS (40) 0.059~0. 123 (1.3~26.0)x10°* 0.23 21.9
8 3 M EREAKE 0.011~0.018 (1.34.9)x10°° 0.05 3.1
9 34 A (K3) B KR (B 0. 034~0. 093 (4. 9-~13.0)x107* 0.21 27.3
10 4 -6 BHEFEAK)Z (B 0.005~0.012 (1.:3~20.0)x107° 0.01 1.3
11 T-8 b N AREEKZE () 0.019~0. 088 (1.0~4.9)x107* 0.17 22.7
12 8 T TR A RRAE (B 0. 005~0.010 (2~26)x107° 0.01 4.8
13 10 JE TR RRY A BB & 7K )4 () 0. 034 ~0. 036 (1.3~10)x107* 0.02 21

14 10 BEERIFH - KHFEKZ (B 0.012 2.6x107° 0.02 2.2
15 ARFRFHOKESEHNRESKEZE(B) 0.015~36. 4 1. 0x107° 0.15 28.9
16 ARFABAR TR AEAKR (B 0.010 2. 6x107 0.01 4.9
17 TG F A ST MR E K2 (B 0. 0072 ~60. 2400 1.3x107? 0.15 24.6

T B 5 BB R IR T R AR A R IR ST K SO B IR 4R 45 ) s K RES H 4304 oK SCRIREE AR T b 15

W S T AR AR (B R AR 05K ) (2004)

FER BRI S BB rh itk e 5 8 E 0 Well +
BRI, AR R BRI = 0T, SO MR
WREBEN 1 344. 1 mg/L, F| I MODFLOW F1 MT3D
AR A TR IR K AR | 45 31 7R B i 6 i
25 W S5 SOT e B il £ Wi 45 51 &1 13 FiAl 14
FR

M & 13 A 14 AT LIE Y IEE SO T AR
U H T 7K SOT W BE () A AR Il e, 1 rp 308
B3 2 A W A5 SO5 Sl vk B il 4 S5 A 4ul v i it
LANE AT, RV P is A A A G 3

FR AR 7R BRI 200 ¢ By BRI WG IE LE , 1550 %
SO WA EE N 1 344.1 mg/L, I8N 744

m’/d  FFELHE] 2 1 4RI SO P HOP Al 88 IE 13
HUCFEES 248 200 m( Kl 15a) .

90r = SGE
= gok — A
-
g 70
Lo 60
2
g 50

400570 15 20 25 30 35 40 45 50 55 60
I R/d

13 82 RIX Bl & SO Kl & HEHUR L4
Fig.13 SO measured and simulated fitting
concentration of monitoring point in Mining Area 82

177



2017 4F55 7 4

#EHMFHK 45 %

IR A5 o5 Ak 2 W T RS AR AIE A0 & R
SOF PV bt sf 1] (4 4 8% 28 3 ) R a2 6 1, HLR
XMz B AR (K 15) o T3 T K9
BRI HEKVER , 72132 5 15 3 4F SOT 15 44
T I EEEFE S 50 mg/L LLR,5 4E LIS SO i
FEIVRIE 30 mg/L AR, A AR EM N KA, T
KH SO He BE JE /N T (LR K B RR E) (GB/T
14848—1993 ) 1 I 25 bR HERR {A 250 mg/L, X T 7K
1YL /N, SOT P HT B Y8 B e 5 48 [l 3k )
oK, ¥Hk & 7223 TOfE w0y b oER, i B P
& AE km ¥ [N B 5 A B8 S B R T MR K

(@) 14 (b) 24

R R DL S I R HEK |, SO 3BIZ i 46 /)N , 20
A J5 R K ILFRAS HH SOT R

120 . SENAE

<100 — RlE gk

S 80

on

g

= 60

‘S 40

7]

= 20

0 5 10 15 20 25 30 35 40 45 50 55 60
AT /d
B 14 7223 TAET J29 Yl & SOT K FE SLill 5 Bl

Fig. 14 SO measured and simulated concentration fitting

figure in Monitoring Point J29 of Workface 7223

SOy BT
W /(me- L)
181.02
162.05
143.07
124.10
105.12
86.14
67.17
48.19
29.21

(c) 34 (d) 54

B 15 7226 AR JF K A& 1 T A B 1 3 R SOT T 4 A i B

Fig. 15 SO7 feather distribution range under the mining condition during different time slots in Workface 7226

5 & it

1) 2 I 2R o A o 8 S 328 B 5 /K 2
ST TR X 4, I AR 1T 11 LR o 2 9 A — K
JE—I G I Bet A i L . A BRORCRBGE I T
JRA P, B A A R R | B R ST R A
ecNE ey 2R 78

2) /RER TS AT H IR R S AR W R A7 T B8 )=
AR RO IRE B 1) = 250 B R Bl 2 BRI
ik,

3) BAEAHUTHSE A5 R o - By RO G 22 T
ABJZE VAR IR AR T 200 m, 5 4R
F Y B A IR ST AR 29 1k, BYREIIK
TRAZ M T K R RE R HIF R I B0, V8 5 P B
(] AE AT 46 /1, TR 20 47 J5 A THBRABON 3 T
KA YT

B R ARREAT KB RERFTRY
BT IRAL A S R, B S5 ZR A 8 A RA

178

R AR AR SR R R AR R AT
BAER AR PL T ORI AR K 5% E A
KA K Bt A2 o 4T 0 A5 B )

2% Xk ( References) :

(1] RILEE VF50M BOCAT, 45 B B2 73 DX I B I SE TR T
FORBEIEITTE[ )] MR ,2007,32(5) :458-462.
Zhu Weibing, Xu Jialin, Lai Wenqi,et al.Research of isolated sec-
tion—grouting technology for overburden bed separation space to re-
duce subsidence[ J ].Journal of China Coal Society,2007,32(5) :
458-462.

[2] ERE. NETEEBEIFRTEFFRT]ERBERAR,
2016, 44(1) :114-119.
Wang Chengzhen. Research on mining methods of thick coal seam
under villages[ J].Coal Science and Technology, 2016, 44 (1) .
114-119.

[3] SMess BB RN R THIEA SR R [ T] AR,
2000,25(6) :602-606.
Guo Weijia.Study on the parameters of grouting bed—separation in
mining — affected overburden [ J]. Journal of China Coal Society,
2000,25(6) :602-606.



BEYRTN « 882 SE BT R IR E W 0 3E 5 3 5 R E T 52

2017 555 7 H1

[4]

(5]

[11]

[12]

FIEE AR R B TR LA R IR S D AT
(V] A 0% 5 TR, 2004, 23 (S2) 152445247,
Gao Yanfa,Niu Xueliang, Liao Junzhan. Analysis on grouting pres-
sure when grouting in overburden bed —separations in mine [ J].
Chinese Journal of Rock Mechanics and Engineering, 2004, 23
(S2) :5244-5247.
RTEGR, M, SR SCR A B R R R BUECR M SR 5 T
(VAT TR EAR =4 A SRR, 2009,28(5) : 766-
769.
Zhao Deshen, Wang Zhongchang, Zhang Wenquan. Comprehensive
evaluation of grouting effect in separate strata layers of overburden
[ J].Journal of Liaoning Technical University ; Natural Science Edi-
tion,2009,28(5) :766-769.
ik R AR SR R R PO S B LR K
B[ D] BER : AR R, 2011,
SRPCHA TR A | FHOGHE , 4533 3 W0 s 5 VR K 19 15 T AR
FE[T]A IR S 5 TAAE EE, 2002,20(2) :99-100,65.
Zhang Qingsong, Gao Yanfa,Tian Guanghui,et al.Research on the
seepage law of reduce subsidence grouting slurry water[ J].Ground
Pressure and Strata Control ,2002,20(2) :99-100,65.
XA K, B T, AR K YR SRR SR TR I O A
WY SEEBRL[T]. 5 A D12 5 TR %4, 2012,31(12) .
2445-2452.
Liu Jian,Liu Rentai,Zhang Xiao,et al.Diffusion law model test and
numerical simulation of cement fracture grouting[ J ].Chinese Jour-
nal of Rock Mechanics and Engineering, 2012, 31 ( 12) ;2445 -
2452.
XA, WA, SR PO, 45 R BRS04 BT 7 R AE T T K.
FWRE PRI J] 2 a Jr 2 5 TR AR, 2012, 31 (4)
814-821.
Liu Rentai, Li Shucai,Zhang Qingsong, et al.Research on. applica-
tion of tracer experiment analysis method to water hazards manage-
ment in underground engineering[ J].Chinese Journal of Rock Me-
chanics and Engineering,2012,31(4) :814-821.
[ M Tl B S KO ki B REO R R i
JEMETFRAAR [ M AL MR Tll i, 2000.
BEYRAN. 2RI S K T R R % e R EF R (D] L
AP E TR (L) ,2013.
BRI R B TS K B R S B A BRI S [ ] Mk TR
2011(8) :93-95.
Fan Zhenli.Coal mine collapse column water damage characteris-
tics and the prevention and control technology research[ J].Coal
Engineering,2011(8) :93-95.
SEPREN , INEE , BRI R RARCR 3l S K IR TR BE 4%
PIZARITL I ] 0 ITR,2012,17(1) :5-7.

Fan Zhenli, Hu Bingnan, Shen Baohong.Research on main factors

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

of water—conductive fissure zone in floor by induced—mining[ J].
Coal Mining Technology,2012,17(1) ;5-7.

TR, TR R B e P B B2 AR [ 1]
B4R, 1999,24(1) :25-28.

Teng Yonghai, Yan Zhenbin.Study on law of overburden split de-
veloping in mining process [ J |. Journal of China Coal Society,
1999,24(1) :25-28.

LI AR AR TR Z K BA R T] R
7K ,2016,44(3) :129-134.

Lin Qing, Qiao Wei. Water prevention and control technology of
roof bed separation in Cuimu Mine[ J].Coal Science and Technol-
0gy,2016,44(3) :129-134.

T e, B O, SR AR EDE IR I R AR
PR PRI ) ] R4, 2014,39(1) :129-134.

Yin Shangxian, Xu Bin, Xu Hui,et al.The application of chemical
tracer experiments on exploring the mine water filling conditions
[J].Journal of China Coal Society,2014,39(1) :129-134.
OACHE 8 e BRZERRE , A5 )R RE AR S X 7K BRI F) 5
KBiaF AR [ T]. KA ,2010( 1) . 19-21.

Hao Yongyan, Hao'Feng, Chen Junfeng,et al.The effect of power
plant fly ash piled up on the water environment and prevention
countermeasures| J ] .Shanxi Water Resources,2010(11) :19-21.
TR AR, T S8 R B M RO IR K 5 R R IR Y
K-EAEHL )] & 55, 2006,6(6) :32-34.

Yin Guoxun, Yu Gongyao, Wang Liang. Water — rock interactive
effect between ash—water on ash—piling site and its limestone ba-
sis[ J].Journal of Safety and Environment,2006,6(6) :32-34.
BRI W25 RE DT, AF . B RO Rl 7K 1 75
WEFE[I]. S RE BT 2A 4, 2013,19(4) :683-691.

Wei Linhong, Ye Nianjun,Zhu Chunfang, et al.Effects of exposed
coal fly ash on groundwater contamination[ J].Geological Journal
of China Universities,2013,19(4) :683-691.

K ) U 75 Qe s R UE B e B s R it r
B[ D] R : O TR %, 2005.

B3 D sk R SEEREE R S Qe iE B 1] Y e
BUBDFTE [ J]. A5 LA 4R ,2010,4(7) : 1659~ 1663.

Hu Ge,Peng Shuai,Zhang Shengtao. Research on numerical Sim-
ulation for transmission of contaminants in soil[ J |.Chinese Jour-
nal of Environmental Engineering,2010,4(7) :1659-1663.
ARG, A6, SR, A R TR BRI R i i K2 K
SCHLRBHL T ] T MR 225 4R MR BE 22 BT, 2009, 39 (4)
717-721.

Lu Chengpeng, Shu Longcang, Yuan Libo, et al. Determination of
hydrogeologic parameters of karst aquifer based on tracer test[ J].
Journal of Jilin University ; Earth Science Edition,2009,39(4) .
717-721.

179





