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Abstract: Taking the Yili mining area in Xinjiang as an example, combined with the typical hydrogeological characteristics of the Tian-
shan Mountains, such as strong snowmelt runoff and uneven permeability of Jurassic coal-rich strata, the macroscopic hydrogeological
conditions, microscopic water-bearing media characteristics and water-rich law of the main aquifers (aquicludes) layers in the mining area
were systematically studied by means of field sampling, electron microscope scanning, mercury injection experiment, X-ray diffraction
and pumping test. The hydrodynamic characteristics and migration law of aquifers under special stratigraphic and geomorphological condi-

tions are revealed. The results show that the effective porosity range of the sandstone aquifer in the roof and floor of the Jurassic main coal
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seam in the study area is 17.1%-29.5%, and the effective porosity range of the Neogene and Jurassic aquiclude is 17.6%-29.0%. The
aquifers (aquicludes) layer contains high clay minerals, which are expanded and argillized in water. The special microstructure and miner-
al composition make the aquifers (aquicludes) layer show the characteristics of high porosity and poor permeability. In the study area, the
water abundance of the Quaternary pore aquifer and the Jurassic main coal seam roof and floor sandstone aquifer is weak, and some areas
show moderate water abundance, mainly static reserves, with block characteristics. The hydrodynamic characteristics and migration law of
the main aquifers (aquicludes) are systematically studied. The Quaternary system is affected by the macro-geomorphology and hydrogeo-
logical conditions of the piedmont, showing the dynamic characteristics of ‘slope transit flow’ in the form of pore phreatic water with high
intensity flow. At the same time, it is blocked by the lower Neogene mudstone aquifuge and has no hydraulic connection with the sand-
stone aquifer of the roof of the coal measures. The sandstone aquifer of the 5# coal seam floor mainly affects the coal seam mining, in view
of this layer, the “factory” shape of “lateral closure and lateral cover” was constructed in a large range and the dredging effect was remark-
able, which created good hydrogeological conditions for underground mining. The relevant research results reveal the characteristics of
special water-bearing media and the law of water storage and water control formed by the Jurassic coal-rich strata in the study area under
the influence of sedimentary environment, which can provide certain theoretical and engineering basis for water prevention and control un-
der similar mining conditions in the study area and western mining area.

Key words: jurassic system; characteristics of water-bearing medium; hydrodynamic characteristics; water storage and control; roof and

floor water disaster prevention and control
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coal seam roof sandstone aquifer
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Fig.5 Scanning electron micrographs of rock samples of No.5

coal seam roof sandstone aquifer
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Fig.6 Scanning electron micrographs of rock samples of No.5

coal seam floor sandstone aquifer
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Fig.7 Scanning electron micrographs of rock samples of No.5

coal seam floor sandstone aquiclude
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Fig.9 Contour of unit water inflow of No.3 coal seam roof

sandstone aquifer
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33 BRERWMESKERENR
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x4 3ETEREESKENGHAKIRELER
Table 4 Results of field pumping test of No.3 coal seam roof
sandstone aquifer

HKARAL  BERB(md) RO/ (Ls'm )
KB-1 0.084 0.02
KB-2 0.052 0.038
KB-3 0.082 0.109
KB-4 0.048 0.128
KB-5 0.073 0.008
KB-6 0.002 0.000 6
KB-7 0.197 0.023
KB-8 0.369 0.306

x5 5ETERESKENGHKIKEER
Table 5 Results of field pumping test of No.5 coal seam roof

sandstone aquifer

AR ER AL BBREU(m-d ™) K/ (Ls ™ m ™)
ZK2401 0.173 0.03
JrH2 — 0.016
32 0.954 0.152
SThfb-1 0.563 0.023
SThfb-2 0.015 0.0016

V44 24.5 m, J2JEE 5.32 ~ 20.64 m, F-HJEJF 15.22 m,
W ) ZRA AR, VR ) A R

PERT AR LK IR S5 2R (36 6), 5 BRI A
KB E R BN 0.006 ~ 1.162 m/d, B0 K B 7R
0.001 ~ 0.244 L/(s'm), *F-#424 0.061 L/(s'm), 455 i
CIZZEARE N L0 &, RIS K2
PR AR R AR 55, (HAG 853 X SR B A B3 M
oA K BARAE— e =K fE Rk vE, BA X b
(11, Bl 12),

*6 5SEEWWAESKEIAFHMAKRIKER
Table 6 Results of field pumping test of No.5 coal seam

floor sandstone aquifer

fiKIREAL FHBBERE/ (md) P EAATKR/(Ls ' m™)

KB-4 0.006 0.001
KB-6 0.219 0.047
KB-8 0.048 0.01
SERb-1 1.162 0.244
ShEfb-2 0.027 0.003

SR, BT DY AR SRR SRR T AR
HRIE B E KR, FR o R AR R UK, B
A XHALHFILE .
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Fig.12 Contour of water inrush coefficient of No.5 coal seam
floor sandstone aquifer
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Fig.13 Asymmetric landing funnel diagram
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5 BRI A S KZS ERESKETOK TR,
AR A BB 5 R Bk MRS H 5 AR
IKIZ K RE 180, (B 3 X8 5 52 TR 3
IKIZEEEAUH 1~ 7 m, 768 KHERAF . Kk I
1o DX, W] A AR KA 5 BRERIR T AR

HRAE 5 AR D 5 7 K )2 1R K AR R, %
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Fig.14 Water “mixing” in the discharge test of the aquifer
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BRI KR X SHRAL X R R YR
PRE R VG I ZE AL, 45 A TR S T HAAE NG 2% K g 10
DX T J2 A AR B0 2 B3 KGR B8 | B R K T RE LA K
= N R AR G SRR AR, 7RI X
e TR B, PR 2 74 1L A0 5 K 2 B R i
Ja B8 28 0.306 m/d B R 2 0.506 m/d, 35/ T 24
1.6 1%, BE 5 91 T AR BUR, siHEPK &AW R, 3
% B ARG R 2 4.33 m/d; 183 M KR I XA
IR AR E NB IR, 76 0.45 MPa BB 4%
P (o F28 [ RN, M2 K W IX AR 2 22 AH
L2 AR E N B RIS & RS R AL X

BRI I B S P8 @K K 1 MPa Y 4F R, (8
FEARB UK “AEIRT SO, KRS A RRB st A
A G8AE, e TR 10 £, J3A8, sk Fa Rl
etk Eh K A h, SEOB T K F B TR
gl K EPORRIFREE Y “ARIR7 | TDS Kk, 5584
B Ui 5 A FEALBRIG K 1.82% ~ 11.38%, 11
HRZ R 4.16% (£ 7, B 15) ., 28 b, INAR XA
FOKIZEM T RRES TR 22 T2 AL, L T KRB
75 R SR AR TN, B T8 OB AR A, S 2 Vs i,
FOKFL AR AR, A, AR LB K, fifk
P KB K P, B AE “YR RIS R T

x7 ERARAEBISRKEEERERKESETLL

Table 7 Comparison of parameters of part of the aquifer rock samples and seepage water before and after seepage test

- R ERRY (md ) LR/ % BUWKTDS F b/ (mg L) BUKEIFYE i /mg

FEALHT RALJG {5 ot [ Y Y jE i E YA E
YP-1 — — 27.33 30.44 — — — —
YP-2 0.000 04 0.00027 31.05 32.25 0 160 0 389
YP-9 — — 25.47 26.16 — — — —
YP-15 0.000 07 0.000 34 29.14 29.67 0 280 0 230
YP-16 — — 30.70 31.77 — — — —
YP-21 0.000 24 0.002 40 34.45 35.69 0 140 0 171
YP-22 — — 32.84 3434 — — — —
YP-23 — — 32.23 3335 — — — —

" yp-15 'YP-16 YP-21| YP-22

B 1S 5 A B R
Fig.15 Water “mixing” situation of seepage experiment

432 SKERMETAZ

BEE DAL DX TSR ) DY S AL ERRAE TR, 5 R AR
A R)Z K RGO . Ay A DR K g R AR
RIS RO, FEARIZJZE FOK IR &, DRAIES S22
BATFR, 55 H R TR AE S AT g I 1) ) 3
KA D5 1), AR X b TR J 1 R e e, A e g
)7 IR gk (F 16) o BEE 2% AR 1A
BOZ W ACTIE TR, 456 T R ML HE, A5 AR
I YT T AL R KR 1) T RO B R AL
([ml SRS, Bt AT T A LT IR OCHAD), 7R
AR (] BT 5 BEIRARAD & 5 K R AR, ol 55 K2
T R AR A 20, T T 42 o) 0 X [ SR 3B ) 1) 5 7K )2

148

Y3014 % 7K TR B AR iR BE, sl A A7 A YR RSB
RN TS B 7K 2 A 1 B /K PR G FERT X
PRI I AL B T 2K 1] B R FR i R4 T 3R
KI5 18], BEA A i A 5 SR A A 1k 12 )b

(@ Wi sk oL Ty
Co | KWyl B
[0 | Rl (R R Es) AL

[ | S5 3% 0 400
= |k B R

1 000 m

H16 # K 5HRKDEEKEREFERE
Fig.16 Schematic plan of No.5 coal floor sandstone aquifer

drainage in the mining area
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TRREVR, Wiyt T “) 7 A8 “Hy b B FLAE, X%
JE AT, LABH B AN ) kb 45, #4705 22 T AR
TR o RIS, 64 TAETH T 45 A7 15 B B R0 B ik
AL, IFTEB UK G TAET A AR I8 B2 2 Rk i
XK E R

FRYEFH T RAE TRK Y T “T 7 IR sk T
2, %) 5 BURMRD A Sk 2 B HuK E T 33.86 J7 m’,
BRFERCR T 2 . Horh, Tolk ) S XK R oK 47
Al A F] 52 m, 1502 W, 1503 W il 1504 W T AE i X
B R A BIfE IR F] 10 ~ 35 m, f KA 102 m;

1505 W T4 1 X 3 e L 7 A i 3 e A T 3k 31 24
110 m’/h, 7EHiFEZ) 15 d J5, TAEHEZR . P K)ZK
P FEIR A BRI SR 5] 45, 35 m LA b BRBUKIE I, &
G P LI K B I 89 15 ~ 20 m’/h 2 2= /N T
5 m’/h, W T AR X 385 A /K AT BR; oK, BiFAk
Jo A S 88 5 K 2K B /N T 0.5 MPa, [7]R
IR T AR R KRN T 5 m/h, SEPRB GO
T8 /N TF I BRI B KR R TR K, 6 R TR
BUR, MR FERANE T R AR K SO R AR, 4
DRI K AR L35 8.

*8 BILEEXEHRAKER

Table 8 Overview of water drainage in each mining panel

) B LKA /m . 85 & K)ZK HE/MPa
(A= 15 — - DI GRS e/ (m* b ) —
B BRI Bk kKA BT i IS
Tk 3% IR SCHIEFL 1296.97 <1244.94 >52.03 — — —
SIEHb-1 1264.17 <1162 >102.17

FS5 1214 <1180 >34

1502 W 80 1.22 0.33
FS6 1214 <1180 >34
FS7 1214 <1180 >34

1503 W SIEAb-3 12293 <1217.2 >12.1 65 1.14 0.3

1504 W FS10 1161 <1138 >23 70 0.8 0.2
FS13 1089 <1044 >45

1505 W 110 0.6 ~1.05 0.3
1505 W-6 1127 <1092 >35

5 45 e MR S BERMED 5 & K2, IE X NZZE T T

DB S XS RIS, R
Gt or TR LA X B 2 RO B KA A B
fiE o BFSEIX EZL A (FR) K ZA LB R 5, H
HPR D R 2 R 2 TR AR D 5 K 2 A RALBR 35
Bl 17.1% ~ 29.5%, Hiil R 5K% R WK)ZA 301L
BURIEEIN 17.6% ~ 29.0%.

2)WFFE X FEE 5 (B ) AKZ S 0 & 34,
KK Jefb S B RO A SOKE B EE R 2%, H
[F]Rf S 1R R e K E S 5 B AR R K2
(1) BEL R 7K B

3) 32t % B E K2 IR FL KL, Bk
AU R ALBR 5 K E SR TUR AR 7K 2 & K
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BIEAG XHALRHE

4) RGMIE T EEEIKIZMIK SN I 2- R E S %
IR FRAE, B X B 2R PO R R “RR
(1)) J1 2R AE, (A2 N SR R e Bk 2 LR, 5
R TR 5 7 K 2 TEK 18 & 5 %2 MR AR AE

R I R, U A B T R R B B, AR
B ALK 7 TR B AR T i 3 7K s L K 2 3
W FCm R ROCR W3 . AR OGRS R AT A B 5E IX S v
PR IITR S5 T Bt K AR Bt — 5 o BE I T
R o
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