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Abstract: In the process of deep coal mining, the hydraulic connection between aquifers will affect the normal
operation of the mine. In this study, we selected the western deep-embedded coal seam mining area, and quan-
titatively characterized the composition of the water influx of the first mining seam by combining numerical simu-

lation and hydrochemical method. The R* and RMSE of the model were 84% and 0. 33 m, respectively. The
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final fracture ratio was taken by simulation and calibrated by 25 times. The current mining conditions did not
significantly affect the groundwater flow field of the Quaternary-Cretaceous aquifer after water level thinning.
There were similar changes for the groundwater flow field morphology between the aquifers in the 2 coal seam roof
and the 6 coal seam roof. Mining activities in the 2 coal seam have caused a water level drop of approximately 630
m. Meanwhile, drainage from the mining of the 2 coal seam caused a certain amount of leakage from the 6 coal seam
roof aquifer, resulting in a decrease in the water level of the lower 6 coal seam roof aquifer, with a drop of approxi-
mately 590 m. The normal drainage volume was approximately 600 m*h. For water influx in the first mining coal
seam, the water volume of Jurassic aquifer accounts for 80%. Samples collected from different aquifers and from
artesian water were subjected to hydrochemical analysis. Results indicated that the Zhidan Formation exhibited an
HCO3-Ca*Na type, the Zhiluo Formation an SO4+HCO3-Na type, the Yan'an Formation an SO4-Na and Cl-Na
type. The artesian water exhibited an SO-Na type, with its primary ions and TDS characteristics most closely resem-
bling those of the Zhilo Formation. However, the detection of NO3™ and F~ indicated the admixture of water from
either the Yan'an Formation or the Zhidan Group, consistent with the model results. This study reveals the dynamic
attenuation law of water inflow and the inter-aquifer leakage law under coal mining conditions, and quantitatively
identifies the sources and mixing processes of water inflow in deep coal mines. It provides a scientific basis for the
protection of coal and water resources in Ta Ran Gao Le deep-buried mining areas of western China.

Key words: arid and semi-arid areas; deeply buried coal seams; water influx prediction; numerical simulation
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Fig. 2 Schematic diagram of the boundary conditions of aquifers at the roof of different coal seams
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Table 1 Measured height values of the water—conducting fissure zone of the producing mines surrounding the mine
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Table 2 Statistics on the height of water—conducting fissure zones after coal mining

KA 1 SR I 25 6 [ LG R

RS ke SRAREE | SKAREE

- NSRS eail) PR 2 PR
W2 REm BB TN SR 2545 e
:D A* bl B AR PRIREE e msm LA
oM

B~k B~k B~ Bk Wb ~ Fk Wb ~ ok b ~ ok Wb ~ Fk

b Ean ean ean ean ean ean

2725 0.81 ~5.243.54
272 025~9346.57
371 03~6.03272
571 0.18~4.921.80

9.33 ~90.0343.34 15.80 ~ 82.8746.74
7.64 ~74.4030.49 14.08 ~71.7935.66

16.51 ~78.9054.93 2291 ~75.0656.58 20.25 ~ 13188.45
8.62 ~ 136.6597.69 15.09 ~ 111.83 86.84 6.25 ~233.5164.35

2359 ~114.3165.3 2537 ~135.0392.12 39.43 ~210.13125.77
0~197.6658.36 -97.21 ~ 1781.06 —-22.31 ~267.8774.63

7.5 ~150.7567.88 23.59 ~204.8773.48 29.96 ~ 218.44134.81 95.68 ~ 353.55208.26
4.5 ~12345.07

23.59 ~ 204.8773.48 112.16 ~ 296.41212.80 168.45 ~ 440.18285.79

6" 0.57~1091545 13.13 ~ 158.7681.86 19.6 ~ 123.7775.83 14.25 ~272.75136.26 23.59 ~204.8773.48 7.59 ~ 304.71163.03 21.87 ~ 396.22236.42




1202

SV AV N

2026 4F-

K3 BRI 2R R R

Fig.3 Schematic of model mesh sectioning

Q0.=K-I-B-M (5)
Kb Q FRMmizmsbsis, m/d, WANIE;
KFREK)ZWT T2 & 28, mid; [RRTEH
FWra 7K D6, BRRWIH A, m; MFER
WAl BT 7E Bk 2R RS, m.

TER AL g R K R R e RIS X P 7K R
TR 1m R 700. 34 77 m¥/a.

K BRI TR )R, &5
FHOESCHK [32-34], RiEZER SKEAELITHR
B0, 62, AU T /KA FRITREL 2. 15 m,

WA HEME R Go B X Py A T R,
S0 9% XA 7K T 78 e 0 TR B Ay 19 HE T )
BHAH, RIERR MG
2.2.3 HARF . BiIE RS HHE

AW LA 2013 4F 1 H G800 Ak 7K 39 3 3 1 R A
RN R T Y, R 4 B, AT 4041 Bl ok
F, BRI EEA LR W T H R K A SRR .
B VLI 5 S5 AL Y R FTRMSE AR vl 0 (1815 &
[7), PaE, SRS, BUR—-HER
EOKIZB B RBYIX L 2T MRS K2 N 6 TR AR
FrKIZ S XK 8 I o

N N N
Ji#&?ﬂﬂiiﬁ A @ ME/RIEH A @Eﬂ%mifé A
3 FR-AEREKZ 2T 5 7K 2 OXETRAR 7K 2
S
3 K45 el s
B b — B — AL
— KL — Szl — SR AE
A\ FEL R FntoL
st ntaii ] sepissl
‘5‘“
SEH _
0 5 10 15 20
05 1015 20 03 1015 20, -
El4 H&5KZREMa4R
Fig. 4  Fitting results of groundwater flow field in each aquifer
1359 1429
AL L oo A2 —=— S
; —a— Sl > ol
dbs 0 —— Rl o5 04 —o— Bl
1358 A 1428 A
g )
= 1357 = 1427
% 2
1356 1426
1355 ¥ T ¥ T ¥ T ¥ T 1425 ¥ T ¥ T ¥ T x T ¥
2014/2/15 2014/4/15 2014/6/15 2014/8/15 2014/10/15 2014/2/15 2014/4/15 2014/6/15 2014/8/15 2014/10/15
FiF 8] I ]
E5 FHNA—HERGKEMWML 1 (XJ24) FWMFL2 (XJ31) W4
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Fig. 10  Composition of surge volume under different scenarios
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