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Application Research of Drilling and Grouting in Mine Limestone Water Hazard Treatment
Jia Junjie

Henan Province Resources and Environment Survey Third Institute Co., Ltd., China Henan Zhengzhou 450000

Abstract: To address limestone water hazards in the floor of a coal mining area and ensure safe and efficient mining
operations, this study focuses on the exploration and remediation project of the 117 borehole group in the surface region. It
systematically outlines quality control measures throughout the drilling construction, water pressure testing, and grouting
treatment processes. By integrating geological logging data, hydrological observations, structural exposure analysis, and
grouting effectiveness verification results, the study comprehensively evaluates the hydrogeological conditions of the floor
aquifer and treatment outcomes. Post-treatment measurements show that the maximum water inrush coefficient of Ordovician
limestone reaches 0.0945 MPa/m, significantly below the critical threshold of 0.1 MPa/m. Research confirms that high-
pressure staged grouting effectively fills stratum fractures and fault zones, substantially enhancing the stability of floor
waterproofing layers. These findings provide technical references for limestone water hazard management in similar mining
operations.

Keywords: Coal mine water prevention and control; Floor limestone water hazard; Surface directional drilling; Water pressure
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1.2 THEBIHR

I 7 FLAATAET 2023 £ 12 A 23 HIF L, 2024 £ 12
H 24 HEFSNRT, AT 367d. 586 1 AEFL. 15 AKCF
AL, BESETIRE 9038.55m, HA—TF 429.91m,
FF 461.94m, =FH KRR 8146.70m. #A “FlASik +
MWD TERREEGIAL EEifRoR, 53 fLAE < 58m,
G BT MR, SEILEE RO EREAE . TR
O EPRAREIRSOK SO A . RESIRSH R . B
RGNS, BRREIR & 7K EZR/K A< 0.1MPa/m,
2 ShiRIE T REEH
21 LB SRE (R ) =

RAZHEEEFTZ, —HFFA ®244.5mm i
£ 429.91m, KA ®177.8mm fH/HER 891.85m,
B HAKIEEIA P - 0425 7KE, (RERFLEERRE SR 1EK.
“IACEBER IR R, JERILE 1.03~1.09g/cm’,
KEIE 32~ 455, bR 0.1%~0.2%, BEGRIHEEHE SR

s dl o, A fUKCERZE < £2m, &K
w2 1.81m (I 7-11 L) , WETFREEER. AR
IKEEOHNFRE, R IR + &fURER” B&6 12,
BOFIRE () 2 100%, ASUHEHA C39 KERI &
GBS F109 WiE, #iRiaEEeE T,
2.2 TR F SR TN

iE TR AR . BARMEFH . sz
PRI —IRZES T, HREEATE 9028 4, [
SNSRI 2~ 5min REE 1 HEEE, BITRIF 9034 4%,
RS . 1E . Ba . BEarERm, HHkaH
SRINEL{E < 40API, k%S 40 ~ 60API, JE7 80~ 110API,
A RBIEETR 100%.

i8] 25 K SOMMIBE RS 7K O 86 vk VAZKE: 130 k. 2
IEFERE 1608 YR AUHAME LAY 1T 7-1. 1 7-3 FLEER
THEEIRAS, BONEER 2.40m™/h; JE HTHE T AL 52
EARACIRA, FARRZKER: 2.88m’/h, IESLATITER AR
FIEMERR, RITHEKE.,
2.3 sheLREiFM

—. TIFFLEERZE RS BIA 0.23%0, 0.22%0, —FFFL
BRRZ HEKME 0.60%0, HIFFEIEER., &EFH. K
MRS A6, shfLAE . PG . B mE S
BT SERZER, AESaFERIGEER RSN
3 EKIRIEREFEN

ARG RN HE BB . TR SRR SR
OFB, ARTESER. FEMKITR, stk

B 40 ¥k, HAREERT 20 ¥R, S 20 ¥R
3.1 EwIEKIRLE

FERTEACENE O/ NEREE . BRINE” FU, K
HFaERHE = 30min, KE=E/KERAFEKED 2 %,
I 7 FLAAFEBTEALIE K 0.00049 ~ 0.00151L/ (min - m -
m), P15 0.00081L/(min - m - m), EABEHR T, Hb
I 7-11 FLE—BWUKFERE (0.00151L/(min - m * m)) ,
5izf B a3 B, 1T 7-11 =8, 1 7-12 8
TR KCEESL (0.00049L/(min - m ¢+ m) ) , HOEAERSEL
o FTAEREKREREAIR, HEAH.
3.2 iFFEKIRLE

HHRSERR GRS, FaErHKE)= 30min,
FEFHRAIE KR 0.00021 ~ 0.000737L/(min - m - m), BHFER]
TE T, RIS 8.15% ~68.60%, Hr 11 7-14 FLUEMESA
(68.60%) o FEW/KELAET T HRE 0.01L/(min - m - m),
BRI A ST EE LR S5, KR IRHE
B,

AEMEE AR E S AR, R 5525
AT EERAIRACRST TR 1.
F1 N 7l ARBSZALERMSERRMARKZEITLE

1= PRI €S RS €S TR

- (L/(min - m * m)) (L/(min - m - m)) (%)
7-1 0.000577 0.00053 8.15
n7-2 0.00100 0.00047 53.00
n7-3 0.00087 0.00042 51.72
n7-11 0.00151 0.000737 51.19
7-14 0.00086 0.00027 68.60
17-15 0.00119 0.00057 52.10
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4.3 MERIERIGHE

THRRHE 9 N4y FLIREE F109 W2, S HHE 1285 ~
1907.3m, WrZBQER RAEEETETZ, &k 13.0~

5.1 ZEIGIE

16.87MPa, RGN BT . R ETE Bk 4%
TEIZHT R 51.19% ~ 68.60%, JERIHEER TSR, UESEHT
B SRS RS .
5 FRIGIEMRIWIE

JREEE LA IR K ERE, /] ILEEES
34.34~39.47m, SFHHIECEL 36.91m, KTEGHFLRIEE

R ENZERBERE
s PEREY (m) | SFLEE (m) | PSR () | AR (o) [ re B LB R G R S 9L R G A B
& (t/m) H (t/m) (t/m)
n7-1 416.06 416.06 1141.01 512.703 1.23 1.23 1.23
n7-3 503.00 545.15 453950 2598.129 5.17 4.77 5.17
M7-14 669.00 707.15 4136.00 2332.505 3.49 3.30 3.49
n7-2 376.06 471.15 3644.32 1917.392 5.1 4.07 5.10
n7-15 347.50 366.65 1944.80 976.582 2.81 2.66 2.81
M7-13 572.00 830.15 8446.50 4555.364 7.964 5.49 7.96
M7-11 (&—%) 24411 290.73 4955.32 3457.224 14.16 11.89
7-11 (=) 325.00 615.73 5076.32 2920.627 8.99 4.74 8.66
7-11 (=) 295.62 911.35 1904.32 1111.985 3.76 1.22
M7-12 (&F—) 600.00 634.49 533.32 239.954 0.4 0.38
7-12 (=) 298.06 932.55 527.32 277.81 0.93 0.30 o8
n7-5 381.04 703.55 1880.22 871.302 1.58 1.24 2.29
7-9 (huiE) 318.85 318.85 323.32 215.635 0.68 0.68
7-9 1030.85 1030.85 3560.62 1912.716 2.69 1.86 o
n7-7 394.00 864.81 1846.52 830.793 2.11 0.96 2.11
M7-10 (&—) 429.98 490.47 277.42 124.813 0.29 0.25
7-10 (=) 288.18 778.65 6140.78 3057.02 10.61 3.93 -
174 378.73 624.85 1524.32 830.513 2.19 1.33 2.19
7-6 38255 778.53 6429.06 3509.429 9.17 4.51 9.17
n7-8 384.73 930.15 2880.82 1444.703 3.76 155 3.76
R IBFAZIBARKREFE
L5 PR 2R (m) JKJE (MPa) RRFOKZEL (MPa/m) LR (m)
m7-1 83.41 7.81 0.094 1193.00
n7-3 84.82 7.92 0.093 1334.00
M7-14 79.05 7.47 0.0945 940.00
n7-2 81.47 7.41 0.091 1260.00
n7-15 81.08 7.46 0.092 911.00
n7-13 84.12 7.65 0.091 1150.00
m7-11 81.87 7.48 0.091 938.48
I7-12 81.94 7.48 0.091 926.50
n7-5 101.36 8.20 0.081 1487.00
n7-9 82.25 7.40 0.090 891.85
77 98.76 8.28 0.084 1627.09
n7-10 83.26 7.51 0.090 952.34
I7-4 93.94 8.07 0.086 1404.08
n7-6 95.33 8.19 0.086 155231
n7-8 96.01 8.35 0.087 1716.74
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