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Abstract

Bojianghaizi coal mine is located in the north of Ordos Basin. The burial depth of the coal seam is
more than 500 m. The water abundance and permeability of the aquifer are extremely uneven,
and the hydrogeological conditions are complex. The mining is threatened by roof water disaster.
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It is of great significance to study the dynamic characteristics and control factors of groundwater
for water disaster prevention and control. By analyzing the dynamic changes of underground
drainage water, goaf water inflow and groundwater level in each aquifer, the variation law of
groundwater flow field in the mine field is clarified, and the control factors are analyzed from the
aspects of nature and mining. The results show that the Quaternary and Cretaceous aquifers are
mainly affected by atmospheric precipitation and evaporation before mining, while the vertical
hydraulic connection between the Cretaceous and Jurassic aquifers is weak, and the drainage has
no effect on the Cretaceous aquifer. The formation of caving zone and vertical fault zone after
mining leads to the hydraulic connection between Cretaceous aquifer and Jurassic aquifer, and fi-
nally forms a panel as the center of groundwater depression cone. The internal control factors of
the water abundance of the coal seam roof aquifer and the change of the groundwater flow field
are the environments of the sedimentary process and the later tectonic geology, while the under-
ground drainage and mining are the external factors causing the change of groundwater.
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FRVERG R, K R R G RMAR EEIN R, 38 R FOK FMOR A, 77 AR PR B A B R AL 2 AN R EEmA 2] [3].
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Figure 1. Plan of the study area
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2.2.1. RIKBGHIFFE

AL T T 98 R 2 AL Es, T RIEZ N HBAR EAE 500 m LA R AR RIE24] 3,4
. MR N & (0R) K ZBATRE G Z AR, APE. BkMZ), B B Farkla v EANSKEM=A
RE7KJZ[19] (WL 2), HARa T

(1) VY RIABUZ LK S KE

K FE TR ARV R B RN 1.30 m~9.00 m, R /K A7 39 1.60 m~8.30 m,
KB H X KA R 3 m~5 m, HIER/KAEEM KK ER 2> B TR =K. 7 XE T
THIX, Bk, (AR, ZHMPIZEREIEIR . B A R S TR AR RAE S KERE
—EFERE KBRS e, PAALTRK ) 0.016 L/(s-m)~1.120 L/(s-m), &E/KVEFE~Hh%, #EK ISR, TDS &&
313 mg/L~1210 mg/L, pH {# 7.3~7.5, /K 1°C~12°C, #i F/K3%H HCO;5-Cl-Mg-Ca 5 HCO5-Ca-Na.
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TAKZEERBRE AR, EEAN 182 m~259 m. REFEEMSIAHNEKR, K2R RS R
%) 415 m~55.65 m, “F¥J 22.55 m, HUFHIFHRE T 55K REKIZHRK DR, BAHKES 0.029
L/(s-m)~0.047 L/(s-m), &= /KPE5S, TDS &M 1110 mg/L~3251 mg/L, pH {H 7.3~8.3, 5i%& £ %1 0.004859
m/d ~0.0217 m/d, HiR/KJEH K Ca-Cl 5 Ca-CI-SO, Bk,

(3) ¥ 2P ZHAEHIKE

TKEEE NP A AL, RN 210 m~350 m. &K ETREAEAERGK)Z, JEE N 40 m~60 m, &
KEEARREIKEZRFKITERRZH, BRERKZETT E/KEIRE, FREE 22.83m. FKEE
NGRS KIEKTIBERSZ, RALM/KEZ 0.01343 L/(s-m)~0.02571 L/(s-m), TDS A 37.54
mg/L~100.06 mg/L, & /KTESS, pH {H%) 8.92~9.23, Hi F/KANARM A2, 5% Z% 0.012556
m/d~0.019865 m/d, kT 7K2%4A Na-SO,-Cl-HCO5. Na-Cl 1 Na-Cl-SO, 4 /K .

(4) R RZP NG ZHEBR S KZ

TKE AR S AR S AR, BN RRKERRAKRSOR R 2 M mk i Ab gy, BRALImK
& 0.0013 L/(s-m)~0.036 L/(s-m), TDS A 1.11 mg/L~405.82 mg/L, & /K155, pH {HZ) 7.40~9.50, EiEME
7%=, 1515 %1 0.0024 m/d~0.0239 m/d, i F7/KSEAAN Na-Cl-SO4. Na-Cl 5 Na-CI-HCO; 47K .

(5) =& R LGIEKAILIR - 2B S KZ

TKEEE N A AL, MR EERITRER, KBS FEEKZEKNKRZE, FE
ANE M KT KA HEERIEE] 63.42 m, FALIE/KE 0.00204 L/(s-m), &/KEESS, #EAKMEZE, BiERN
X~ 0.00673 m/d.
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Figure 2. Hydrogeological profile of the study area
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(2) thR¥ RIE %A EHRFRKZ
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B EVRR R E A AR, —MAE 12.91 m~60.28 m 2 [i], 35 29.78 m, 5L X AL 3B iR R BN
FESE o

(3) thP RIEZH T HIFKZ
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1 Qe RE T

2.23. BERKBZEINKNBKRST
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2 PURA S, . BR/KZ EBETER G A BB, H i T 00 2 B i s e
TR TE AL, WRIIWZ. REBEANRE, REKIRRENEY.

TEBBFEAE T, ERRKAAMT TR, hRE RZbguKA TR, KL, R RP5. B 5L
BHKNBERBAEY), 5 EMALRAMEKIRR. TEMECRE, SKEREEENKE, —T
FERE FRIR TR RP GRS (I R SKZZ AIRKE, S8UAE RS KZKA T ks .

2.2.4. TRAKFMZHE

BT AT R, RS KERZ KRR BRI, R PR E RO, B
MFENRTHIAZREHSKZEENREKZE KR AGEEDRR. BREMET, 1tk
PR PYURIE SKERR TN EREENIL, ARRE5ERY RPLGEKEZ T2 EERKEZ,
KBRS, R RPGEKEEBELUKTFRRANE, 5K /P, FTRERAZIRREHIHARKK
2, KA FRZE, ERKAIBERT . EFFREUK TR, P R “ LR EKERG MK K%
HIRSE, BRI RAE AR R KR T RS E R B K BRR, RP R G R R gk
HIKATFBERNFTAKIE, IMERBEKR, AR E KA KR,

3. MTR/KENSIFE
3.1. HFBKEDTTEE

3, EEFRSRES, (RP RZPREKENEERKEKZE, AZR FREKZERNETRKEKEZ.
T IR E R R EGKZETF RS R R PR sh Sk, DUEE RIS IR K I, REHE
P& TAETH BRI & /K)2Bi7K B TAE T [FR I FE 25t R K Sh AR, JHVLHEFA /0 i T 7 14 4
R KAWL, Hd, BEREKZEAN AN, REREKERNIA, ZFHIREGA LA, WAL
PLEWE 1R,

2015 FLUJE, BEE—HEX RGEHT EE, EKEBMIXEEIHT 7 EBOK TR, 2015 4 12 HHEK
BEIHK RN 4845 m¥h. CAARIE 01, 02, 06 TAETH %4815k, 7E 2016 4F 5 A )33h T TARBBUK TR
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Figure 3. Time-varying curve of total water inflow in mine
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Figure 4. Water inflow duration curve (a panel)
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3.2.1. BERZKEKUZTEL

MEE R 4 NMKCILE 2015 4] % 2022 4 6 AR T /KALBIZ 84014 5), K ILBEHE TAETH A
RIS B DX AT K BB 2 0, S W FLAK A7 35 & A — e RERE I R % /KL 2°FL A 2016 4E A % 2021
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Figure 5. Relationship curve between Cretaceous groundwater level and mine water inflow
5. AERMTKUSHT HBEKEXARML

FIE RA K K Z SR KPS EKEIE ARRE TR RS, F Bk [ KA FEKFM A 427
R R RP G KB KRBT A R KBRS, FEHTAZERSEKY KPNAFE—E
JERE HIBC AR RK)E . R T KA AN AR R R R, R B2 R S 8 M K & R —
HZARGK)Z, FECERKAAEL .

3.2.2. (AT REFKBKARNZS

ML T 2R 10 ANKSCHIFLIEL R ZK/KAL H 2015 R4 4 2022 4 6 H ARG 6), KIFEE —# X
ARSI, WM FLKA RS, (BIFE—E R Hb, Ko LR R Rse FRs, Kz
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Figure 6. Relationship curve between Jurassic groundwater level and mine water inflow
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Figure 7. Water level depression cone diagram of Jurassic (J,) aquifer in well field (May 30, 2022)
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Table 1. Statistical table of unit water inflow and permeability parameters of Middle Jurassic aquifer

* 1 RERPGRAKBERRKEREESH SR

L= ERIEEA N P& S (m) HKE Q (L)  FANLIF/KE q(Lissm)  BiERE K (m/d)
85.11 1.750 0.02056 0.016804
20 J 69.16 1.570 0.02270 0.018130
52.12 1.340 0.02571 0.019865
84.29 1.390 0.01649 0.012556
12 J 68.03 1.230 0.01808 0.013425
47.95 0.990 0.02065 0.014673
77.42 1.040 0.01343 0.015655
15 J 69.20 0.950 0.01373 0.015762
58.03 0.820 0.01413 0.015833
K 1 . 33.03 0.052 0.00160 0.000770
63.47 0.050 0.00079 0.000430
K J J 81.68 0.123 0.00150 0.000890
35.25 3.857 0.10940 0.065400
23.68 2.638 0.11140 0.062800
Kie , 13.56 1.554 0.11460 0.059200
23.10 2.585 0.11900 0.062900
15.38 1.753 0.11400 0.061000
7.64 0.895 0.11710 0.054700

4.2. ERKE

SN BB MPAIEZBER], RIOVIBTHE AR, fn LA RAEE R, & TR
T ULSLRRAEAK . B FK B E A BReE . AL T IR R, SRR RS BOR, R0 A 2
BUAH, Rk ERERRE, T KR R RSN SKEIE. A BEREE 755N R,
WK BB Z /R, BW R TS 2 BB .

7 DX R B IE TS N AR PG A, Wl dbdb v, BiveE 1°~10°, 8 XAWBE AR S, HT
WIS ERWTZ 21 %%, BONIERR, RADURHRWTZ, WEEZ - 0m~1.2m, HAK¥KZE2.8m, ¥
AT 3m, YRR 28 %, BIONIEWR, KE B 0m~3m, IR TR T S22 R
WEIZBNFEN, TERL T AR T B AR A, 1Ry R AP T /KEIE .

4.3. FTHBIKEREIT &K EHR M

PR TR e 3 2 by b Ane e AL, I AT Al B e FLx BB R S KR AT BROK SR, &
IKIZAKALAFEE N R, TR T BV ARAET, WRBIARREIKE, SEEKZKA TR, SAHRRE
BAKIFRIIBETE = R .

M 3 B2 HRURLER s TFRIN O Z TR 52 2 R IR 5mi, S ETUAR i AN R RE P A 4 5 A3
TR W7, AMUGREEPRRBLAEE, WSk T AERMED R REKE, 15 = 0E
KAETKIIBR R, FEEE R B IR RG — I N KR R St .
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5. &

(1) 20U A 2 AR KR BK T7I8 R B KR RZ R, St AEREKES
R R PG E KRR IR RS, N KEIKTRE.

(2) WIREREN, SRS RZMAERGKZZ W REKIEER, FHRGE—KT K#.

(3) HuFI/KBNAARAL R A LE K 3K e TR R BN 5 A& i oA ) 3 BUR B 78 5K 2 & KA
BB, AMER R H T BUBUK SRR T R -
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