SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

HTHEE ML D SRR RKIR B A
I EAn ARHE M A H AKH

SIAA:

FEk, FEME, SRAEWT, A FETHLE M AL RS LR BE B IR AGR BEOR[D]. BERRR A HOR, 2024, 52(7):
168-177.

WANG Xuesong, CHENG Hua, RONG Chuanxin. Well wall water leakage control technology of vertical well drilling method in coal
mines based on grouting of ground directional drilling[J]. Coal Science and Technology, 2024, 52(7): 168-177.

TELLRIEE View online: https://doi.org/10.12438/cst.2023-1261

HEAT BRRRNER IR At SO

Articles you may be interested in

H TR SEK e LR R RKA BRI

Research on water leakage control technology of inclined shaft of coal mine based on cement soil curtain of equal thickness

PRPIFFE AR, 2023, 51(7): 224-233  hitps://doi.org/10.13199/j.cnki.cst.2023-0313

R N BRI RE R R S B A B AU
Research on numerical simulation of jointed steel plates parameters optimizationin single—walled wall under blasting impact

JERBIEFFIAR. 2019(12)  http://www.mtkxjs.com.cn/article/id/7al 584ef-bh343-44e1-9ec0-a23551e7he92

AT 1) L BT I A 1 55 T SR R SRR
Key technology of advance pre—grouting of ground directional holes to shield roadway passing fault and broken zone

ERBLEEFIAR. 2022, 50(6): 196-203  http://www.mtkxjs.com.cn/article/id/533f9926-0386-4ha2-9f8¢~f13550f95772

LR AN 02 A N7 e o b T 0 e 2 o e AR

Ground grouting stratum reinforcement technology for thick loose layer adjacent to existing shaft

JREIRBLEFIAR. 2022, 50(7): 127-134  hitp://www.mtkxjs.com.cn/article/id/eb8ca742—1ca3-46{9-ad54—ab618e39e7df

TR TR AR DK T B3 7 1) Bl ALt TR SEERAR
Key techniques for directional drilling & construction for control of coal floorOrdovician limestone karst water disaster

JERBI2FFIAR. 2019(5)  hitp://www.mtkxjs.com.cn/article/id/3d5¢29ee—53c9-488a—8e62-74999d44edce

FL-I-” — AR RERIE RGeSO
“Hole—well-ground” integrated intelligent drilling system and key technologies
JERBLEFFIAR. 2020, 48(7)  hitp://www.mtkxjs.com.cn/article/id/068a8ae0—hfa2—-477h-887f-05a09bdd340c

KEMIFE AT, RAFHEZBHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2023-1261
https://doi.org/10.13199/j.cnki.cst.2023-0313
https://doi.org/10.13199/j.cnki.cst.2023-0313
http://www.mtkxjs.com.cn/article/id/7a1584ef-b343-44e1-9ec0-a23551e7be92
http://www.mtkxjs.com.cn/article/id/7a1584ef-b343-44e1-9ec0-a23551e7be92
http://www.mtkxjs.com.cn/article/id/533f9926-0386-4ba2-9f8c-f13550f95772
http://www.mtkxjs.com.cn/article/id/533f9926-0386-4ba2-9f8c-f13550f95772
http://www.mtkxjs.com.cn/article/id/eb8ca742-1ca3-46f9-ad54-ab618e39e7df
http://www.mtkxjs.com.cn/article/id/eb8ca742-1ca3-46f9-ad54-ab618e39e7df
http://www.mtkxjs.com.cn/article/id/3d5c29ee-53c9-488a-8e62-74999d44edce
http://www.mtkxjs.com.cn/article/id/3d5c29ee-53c9-488a-8e62-74999d44edce
http://www.mtkxjs.com.cn/article/id/068a8ae0-bfa2-477b-887f-05a09bdd340c
http://www.mtkxjs.com.cn/article/id/068a8ae0-bfa2-477b-887f-05a09bdd340c

EEETH CA =3 N Vol. 52 No.7

2024 4F 7 H Coal Science and Technology July 2024

EIE, B ME SRAGHT, A5 BET T E W B LT A SR R I RS IR KT BEEOR [T]. SR B,
2024, 52(7): 168-177.
WANG Xuesong, CHENG Hua, RONG Chuanxin, ef al. Well wall water leakage control technology of vertical well

drilling method in coal mines based on grouting of ground directional drilling[J]. Coal Science and Technology,

%ggﬁfgﬁgéﬂﬁi 2024,52(7): 168-177

BT E EhFLIERAVRA SLFEEHE
FESRKAIERA

IEM, B # FeF RES AKF

(1. ZROPE TR LARBGIARE, 228 R 232001; 2. ZER0E HE TN LT ) £F—IDHRBN, 2280 RS 232035)

W OB RA AL RN, ERBEALEBRLSRKKE®ERMS AL T, EIFNE
BRI BTG, NAFEIT RIS FEAENLELBRITE, R IFELRK, &
FEE G, B K RAKRFEMBREFFR, AIRTF AT A A EEER, AFwiks gl
%”%9ﬁ%% SRAIRYx, FRTHRFTEFFRLRREEEARAR, Bk, 67 KL
WIRFAR S B T 4 ik 3 BB L RRE A, KINAwa i &) B 2 AR 25 RRE £
R A AN TR HHCO; . CIT ERER BT BB EIILE, 2 RKEZAAGANS G & EH
TR LR E M RIFOE GG A ERANFE N, R)E, ot Tt s al 3k 3k 8 44
BRAKEERRE)GER A ILER G TR A, RIARAE PR A4 iRk T
SRR L EFERTEEGEL, TAERNGE K, ¥aFEEFiid, LAEBFREESRKY
W, R A E T a4z RBERGEREX, Fﬁﬁéﬁzm%WTﬁmﬁxﬁ\ﬁﬁ 54
EFR TSRS, LATIARSRERTREE, 20T, RYmtRFETRA; 5, B
B T AR B A L BB AL R RS R K G M M@ T AR LR R R A SRS AT TAR R, 2 AM4ESLE
AN 1309m KRE, RAAMT 9400~131.40m BB G ABEHRGIAILM, IMAHETHT
%mkﬁmﬁ,da%k%%m GRIBERFERK, AREREN, A TRER L EBBL 4L
FHBRBRAKEE, KA EEO4ILERERGEEARRI, “40E, FERRETAHRER
X B4k o BE f‘/ﬁﬂ]@ IR — T R RHE
KRR 45 R R SR K e E R R4 AL AR
FE 5 £ S: TD262 MEARAARD: A X EHS:0253-2336(2024)07-0168—10

Well wall water leakage control technology of vertical well drilling method in coal

mines based on grouting of ground directional drilling

WANG Xuesong', CHENG Hua', RONG Chuanxin', YAO Zhishu', YU Dayou®
(1.8chool of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan 232001, China; 2. First Exploration Team, Anhui
Provincial Coalfield Geological, Huainan 232035, China)

Abstract: The coal mine drilling shaft wall is a single-layer structure, and water leakage in the deep alluvium will seriously threaten mine
safety. If there are construction defects in the stubble part of the well wall at the construction stage, it will lead to groundwater corrosion
and rust through the metal and the weld seam of the stubble part, resulting in water leakage from well wall, which, if not treated promptly,
is prone to lead to a sudden water-sand inrush and flooding accidents. In order to explore an effective treatment technology, a research on

the control technology of water leakage from the wall of coal mine drilling wells was carried out with the background of water leakage
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control of wall of sub-well of the Xutong Coal Mine. Firstly, the causes of water leakage from the single-layer well wall of the drilling
method were analyzed with the information of hydrogeological characteristics of mine. It was found that the main reason of water leakage
at the sub-well wall of Xutong Mine was that the high-pressure groundwater recharged from the aquifers flowed into the well through the
gravel packing layer with great pore connectivity, after the corrosive effects of groundwater jointly penetrated the stubs of well walls.
Then, the feasibility and safety of using post-wall grouting and ground drilling grouting for water leakage control in the wall of sub-well
wall in Xutong Coal Mine were compared and analyzed. Post-wall grouting of reinforced concrete single-layer well walls constructed us-
ing the drilling method in fluvial sand layer was found to pose a high safety risk, affecting the normal lifting of wellbore and risking the re-
occurrence of water leakage. Ground directional drilling grouting technology had a large grouting volume, and the pores in the gravel
filling layer behind the wall can be fully filled by cement slurry, improving the leakage prevention and bearing capacity of the wellbore,
and the construction personnel operated on the ground, which was safe and did not affect the normal lifting of the wellbore. Finally, the
ground directional drilling grouting technology for water leakage control of coal mine wall in deep alluvium was proposed and demon-
strated. A total of 130.9 m® of cement slurry was injected into the two boreholes, which completely filled the pores space between the
gravel of the filling layer behind the wall of the layer from 94.00-131.40 m, and successfully blocked the water outlet point at 94 m down-
hole. No further water leakage from this section of the well wall had been observed on site over a long period of time. The research results
shown that, the ground directional drilling grouting technology had good control effect and high safety for the water leakage of coal mine

drilling well wall in deep alluvium. The research results can provide a certain reference for the water leakage control of coal mine drilling

well wall in deep alluvium.

Key words: drilling wall; well wall stubble; water leakage; ground directional drilling; grouting
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fAIKPRBETHE AL 150 t.

3) L £ . NBB-250/6A 1352, 58S, ph
30 kW, AR 2 — D RER, EEERKE 0.05
MPa, HAELEN B EE ST 0.5 MPa I H shBkHL 51

4)FEREE R AR, QYRR EIIRT
0.5 MPa B 37 RIE= - 35, J& A5 4k Sl fin Fe v 3 AR U
FEE WIS | SEPRE R R s &
RIEATHE; @24 M R FLFE L R SN TF 3% T 0.5
MPa I, 5 L3 738 B de K i e e 1k
FI; @R RN T i R R S &) R

g X3 697 387,397
A ‘j“uﬁF"k Y: 39473 003.488
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Fig.6 Layout plan of drilling holes
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Wi T 77 2022 4F 11 A 11 H#dg, 11 A 18 HIF
WIEHREGE, 12 A 22 H5E T, 12 A 27 H %2,
it 47 d. Bt TR AR MK 7 BoR, HEB K
b T )N B TP AR : O k. R
FH b TRT AL 32F 73, i ok Bl ) A2 I B o)

F 1 SHFLMEG B R E R B4R

Table1 Coordinate of drilling ground position and landing point position

LA E LA
L5 iR TR /m FLH 5 LS 2/m
X/m Y/m X/m HH/m
-1 3697 370.05 39472 985.72 3697387.04 39472 997.90 50.00 54.35 20.90
F1-2 3697368.71 39472 985.06 3697387.04 39472 997.90 77.00 81.27 22.38
E1-3 3697367.36 39472 984.40 3697 387.04 39472 997.90 100.00 103.75 23.86
HE2-1 3697368.43 39472 986.68 3697383.60 39473 005.09 50.00 55.71 23.90
22 3697366.95 39472 986.23 3697383.60 39473 005.09 77.00 82.37 25.16
*2-3 3697 365.58 39472 985.69 3697 383.60 39473 005.09 100.00 104.61 26.48
HE3-1 3697402.76 39472 983.33 3697391.83 39473 003.74 50.00 55.37 23.15
¥3-2 369740431 39472 983.29 3697391.83 39473 003.74 77.00 81.88 23.96
¥3-3 3697 405.82 39472 983.61 3697391.83 39473 003.74 100.00 104.05 24.78
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WEALN; QFE: TEEENE, B8 582
(1] AR [B] Bt SR e 3R AT B 38, T 2R 28 ) 4
WHEAT K, BB L DR AR, B MR R
P.042.5 Y@ iEBR LK U8, /K K LN 1.0; DiE fL; 4
#E 48 hJ5 T 091 mm % 3k 7F J5t £L A7 b 55 8 &b i
G AR X FLIEAT K, ) /BRI R,
LA R R A 0.5 MPa, WL Wil £L /K £ Fn 5
T ARSI O . KR AR ARAREAE, F 50 - BE R (1) 3% 38
PE; @73 A< TAER ] NBB-250/6A 113 %, 4k
LHE—AHKERE 0.05 MPa IR, IF7ERE T 0.5
MPa T H Bk L5, R RBOKJe s, KK BT L
1 1, KPR P.O42.5 Y AL R ER K U
4.2 MIHRERA
4.2.1 SEILEM R AH

BHALE TSR TR UL R 20 AR TR TR
BHELEEH R

1)2-3 FL: BUZ LR T 2-3 FLAHXT T 1107
BRI R ENL 0.5 m, K FHA L %G E it T
0 ~44.50m, 216 mm L%, HH1 0 ~38.75m To177.8x
8.05 mm £ - H:; 38.75 ~ 94.92 m, 0152 mm fL1%,
[ 0 ~94.92 m, Fol27x6.5 mm E45IEEI; 94.92 ~
101.00 mGEATE4S ), 091 mm FLIE, BRIRESL

2)1-34L: 0~ 50.00 m, 0216 mm L 4%, H f
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0 ~ 43.45 m T 0177.8x8.05 mm &4 3 [l #; 43.45 ~
85.91 m, ¢152 mm fL4%, [FI} 0~ 85.91 m, F 0127x
6.5 mm 8 IF [ 5 85.91 ~ 94.30 m Gl A7 154 )
050 mm FLA%, $RAR A3 .

x2 HIRIEE
Table 2 Drilling quantities

RIS m EE T ARE/m
ER= —FF —FF %4, —HEE  HEE
0216 mm @152 mm i?ﬁ? 0177.8 mmx @127 mmx6.5
Lz Lz 8.05 mm mm
2-3 44.50 94.92 101.00 38.75 94.92
1-3 50.00 85.91 94.30 43.45 85.91
At — — 195.30 82.20 180.83

422 ERABAIEF

HEREATE BT

D) SR SEEA T KRS ALK IR R,
KM BT SE#- AT 10 ~ 20 min FEAKIRE

2)2-3 FLIEH BN 2022 4E 12 A 7 HAEE 97 m
BRI U 2K, S S T AR TR, MR R RSk R ik
0.5 MPa BH57E, 2E7E AUKIRH 14 m’, /KR 105 ¢,
2022 4F 12 A 8 HANZE 101 m B4 2, BTk,
EH G AT, R R FL R I35 0.5 MPa BHEE,
HEAKIEHE 1115 m®, KR 83.5t, 2-3FL 2K
W ALT KR 125.5 m®, FHZK R 94 t, 565 2 Wi
Ja 1, s RSB, 8 Bis .
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Fig.8 Stop leaking water in the shaft

3) 13 FLIEHE M. 20224F 12 H 20 H &6 &
94.30 m A )ZE, PRI, B G TR IR,
FRSKIE 13K 0.5 MPa 5, HEEK IR 2.7 m’,
KR 2t. 12 H 21 HiBFLE 94.30 m, 245 B T,
TR LR 13K 0.5 MPa &, Rk IR 2.7 mP,
FHKDE 2t 1-3 L 2 IREESK LK IR 5.4 m®, FHK
Ue 4 t, BEA NS B N WA FE, SR L TR T A
ZN.

423 HRIAEF

AR YR R - 7 b R A HE TR, SR SE AR 2 A
BFLER R T, SEPRSE BUA IR T2 & 195.30 mo 4l
LRI ZALENL, . T B TAE, B E
WTEOR, A%, JUHE 13 UMM 2T
94 m H K SBE S, B PR T TR . &L S
Kl 9 FiR .

N

e e X 3697 387.397
IERE O Y 394737007488

AR

i KIFEESME 82 m
FFEE 545 9.2 m

X:3697 387.038 8
Y:39 472 997.898 3

S
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Fig.9 Landing point of final hole
424 ERIFEF
TEHR TR R UL 3. TRIRE T 58 L 2 R LY
TR, HEiE 130.90 m® AKVRHK, 2L 98 t KR . I

Ry SR KR AR SRR G 20K, i

®3 FRIEE
Table 3 Grouting quantity

o A KA KRBT AR/

=RYa ;k

?L? m3 %/t % H: (g'cm—Z) {'?(EEJE' [_l
2-3 125.50 94 1.0 15 #3k E 41350.5 MPa
1-3 5.40 4 1.0 1.5 #23KEF1350.5 MPa

41t 130.90 98 — — —

43 IENAYR

T3 HT: 94.00 ~ 131.40 m(JEF 37.40 m)il
FELIN , S BE AN ELAR 5 TR Rl 348 TR 2 8] i 6 () AL
BRKRFIZ R 153.25 m’ (B S HUR FLBR R 30%) .
R AR 130.90 m®, 2016 450576 118 m 7K
SR FHEE R 3073, A 50 t KR, /KK i Fe
1 1KY 66.67 m®, 2 WIE K AT
197.57 m®, KT 94.00 ~ 131.40 m JH:BESN B 72 5 FF4L
T AR ZS (] (e A T FL AR

Je ARG FL IS AR DL o BT 2 2-3 FLIE SR S5 1 m, JF
BEC AN K, 1-3 FLAALE ST 94 m K SUIEJS
J7, TR, R T BT, R R R R D,
2 WAL 5.40 m®, FEA A5 T8 AR, ST
Tork AR, /K e C 5 H B 94 m Ak
(8 H 7K A, R T 7 b 3 B A S s B R e s s
G0 T SR REEAVAG UL, 45 A A LS
T

H A 7K 25,75 T 7K 150« 38 e AN e i s L
W, HEUR 94 m H KN 7 B B g, 2 KL, %
BOHRER FRBIR K, BHERCR R AT

5 & &

1) BEJE WA SRR LB v 4 Bl A £
2B IKEP IR R K)ZE () Z [ A7 FERGR AN N 2
TR AR K 1 K KA VE R T
AN, R /KHF I HCO; | CI S5 BERE AL 42 )8 I
WREE M 52 2R AL 25 SO 3 T RE A 4 T B
8 A ORI, D ik, AR B R B0 A
R BE R E AL H IR TR K Y B A

2) TEVRAD 2 L I B2 BERE J5 IR e 4
B, RAFA AT 2 R, B my e
AR PR, O RE JE A 2 A RUZ AT SR 4
W, AR R BB T K I R b T o 1) B AL
RS, 700 S 2, A R S - B
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3) 7 FF M T S 1) Al L7 A AR e S R
HETRE R FEHUZ AT, 2 MEFLIETE 130.9 m? 7k
T3, KT 94.00 ~ 131.40 m H-BESN HA2 54 i
PR ZS (] A A Ta)FLBRAR AR, IR 3058 T 94 m
K AL, SR I, 12 B I BE R B T K, HE K%
RRAF

22 3k (References):

[1] ZHAO X D,ZHOU G Q, ZHAO G S, et al. Fracture controlling of
vertical shaft lining using grouting into neighboring soil deposits: a
case study[J]. Soils and Foundations, 2017, 57(5): 882—891.

[2] &7, Bxm, ISR, 2 IR KIE IR R 5T B i B
HARBFE ], MR TR, 2018, 50(12): 73-75.
YUE Ning, GUAN Yunzhang, PANG Shijie, et al. Causes analys-
is of sand and water inrush in an auxiliary inclined shaft and study
on the emergency management technology[J]. Coal Engineering,
2018, 50(12): 73-75.

[3] YUQ, YINK X, MA J R, et al. Vertical shaft support improve-
ment studies by strata grouting at aquifer zone[J]. Advances in
Civil Engineering, 2018, 2018: 5365987.

(4] UL BEJS 5 UK TERAEF R ORI A B A R T L], SR 4
A, 2018, 18(6): 92-94.
XIE Shiping. Application of water diversion grouting behind the
wall in the treatment of large water gushing in wellbore[J]. Min-
ing Technology, 2018, 18(6): 92-94.

[5] AutE, ZEM, EUTE. L RRBGS . KITAK ST e
JETEHIGAEAR ], IR, 2008, 29(3): 7-9.
TONG Hongchang, LI Guodong, YAN Xinling. Mine shaft back -
grouting technology of water control in high sectional large water
inrush in mine shaft[J]. Mine Construction Technology, 2008,
29(3): 7-9.

(6] sk, ARETT. HIER T JZIFBE R TSN B EARBTE (1], Brk
T#2,2019,51(1): 40-43.
ZHANG Jian, ZHU Changyuan. Study on grouting reinforcement
technology of shaft lining water gushing in deep and thick overbur-
den[J]. Coal Engineering, 2019, 51(1): 40—43.

[7] BT, BT, EF5T, & B0 I HEIFEE KBS EB MoK EE R 1
HAn B ], REIREOAR S, 2022, 47(5): 18-21.
HUI Jinwei, MA Xiaowei, WANG Yanlong, et al. Grouting treat-
ment measures behind walls against long span leaching in coalmine
shafts and walls[J]. Energy Technology and Management, 2022,
47(5): 18-21.

[8] k&M, HRE, SRARE. LI KIS 3 K
M TS ], rh G LT, 2015, 44(1): 45-47.
ZHANG Huiwu, YANG Tianliang, ZHANG Jianqun. Practice of

blocking up water by dumping waste rocks and grouting in deep

176

and flooded shaft[J]. China Mine Engineering, 2015, 44( 1) :
45-47.

(9] PEMES, # A T, E5EMe, 45 R KID % F LB A B 6 L]
IR, 2019, 40(3): 41-44.
PANG Shijie, QIAN Ziwei, CAI Fenghua, et al. Mechanism and
prevention of water inflow and sand gushing in mine shaft[J].
Mine Construction Technology, 2019, 40(3): 41-44.

(107 BRES, deditl, BRAE2. SIS b BURBIF BB IR /K FLEEANE:

FEARGS 1] BRI, 2015, 43(S1): 1-4.
YAO Zhishu, XUE Weipei, CHEN Tingxue. Discussion on mech-
anism of water leakage and grouting technology of drilling shaft
lining in deep alluvium[J]. Coal Science and Technology, 2015,
43(S1): 1-4.

[11] XUZEAL, ghsfide, BXHEMG, 55, 4P ISR HUZ EA ST IF T st i
CESH)Z N B [T]. BERBLAEOR, 2022, 50(7): 127-134.
LIU Xiaokong, XU Ruihua, ZHAO Yanpeng, et al. Ground grout-
ing stratum reinforcement technology for thick loose layer adja-
cent to existing shaft[J]. Coal Science and Technology, 2022,
50(7): 127134,

[12] ZRE3C M A B2 BRI K (] 4 BT S R,
1997, 25(1): 40-43.

WU Changwen. Controlling the water inrush from loose layers in
shaft by grouting from land surface[J]. Coal Geology & Explora-
tion, 1997, 25(1): 40-43.

(131 sK/NTE, Bk il A7 4G s T A 0 39 K A6 0 1L 3 6 B9 i
LI ATPYERREL, 2004(3): 11-12.

ZHANG Xiaoqing, YANG Weishan, HE Yanlu. The application
of face grouting to exclusion of water in MingShan Mine’s
shafts[J]. Jiangxi Coal Science & Technology, 2004(3): 11-12.

[14] M5, 22 B A Mg R SORTEG B s b 0 [0,
B TRECa L858 TAR), 2003, 30(2): 29-31.

TIAN Jingdui, LI Changtong. Application of ground grouting
technique in treatment of broken on shaft face[J]. Exploration
Engineering (Drilling & Tunneling), 2003, 30(2): 29-31.

[15] MM, SR, SRAGHT, 5. TORVEIE L BUEGFL 05 A 5
PR SO A R TR B (0. & 0%, 2018, 39(S2):
274-284.

CHENG Hua, PENG Shilong, RONG Chuanxin, et al. Numerical
simulation and engineering application of grouting reinforcement
for surrounding rocks of chamber in deep of 1 000 m by L-shaped
boreholes[J]. Rock and Soil Mechanics, 2018, 39(S2): 274-284.

[16] ZRfedn, R, itte, 55, TRV L BURhFLath M i 30 4 A

AT EERTSE (V] SO TR AR, 2018, 38(1):
1-7.
RONG Chuanxin, WU Han, PENG Shilong, et al. Study on the
grouting of rock mass in kilometer deep well by surface ground
pre-grouting of L type drilling[J]. Journal of Anhui University of
Science and Technology (Natural Science), 2018, 38(1): 1-7.

[17] 20, XBR, GHIRH, 45, BORAE A L B AGFL b i 3% n
BHA L] JEeREH R, 2014, 42(7): 10-13,17.

YUAN Hui, DENG Jun, PU Chaoyang, et al. L type borehole
ground grouting reinforcement technology of surrounding rock in

deep mine roadway[J]. Coal Science and Technology, 2014,


https://doi.org/10.1016/j.sandf.2017.08.018
https://doi.org/10.3969/j.issn.1671-2900.2018.06.030
https://doi.org/10.3969/j.issn.1671-2900.2018.06.030
https://doi.org/10.3969/j.issn.1671-2900.2018.06.030
https://doi.org/10.3969/j.issn.1671-2900.2018.06.030
https://doi.org/10.3969/j.issn.1006-2572.2004.03.006
https://doi.org/10.3969/j.issn.1006-2572.2004.03.006

TN T A E [ B ALK A SE IR A RE B IR K IR BEEOR

2024 455 7 #H

[18]

[19]

[20]

42(7): 1013, 17.

FLAE, AR ER, FRXUMR, 25 HEALIR Wi SR RE DA ) K 4
KA 2 R AR B R &R LT IR R4, 2017, 29(5) ¢
1158-1167.

KONG Lingjian, JIANG Chunlu, ZHENG Liugen, ef al. Charac-
ters of hydrochemistry and their influenced factors of different
waters in the Linhuan coal mining subsidence area of Huaibei
City[J]. Journal of Lake Sciences, 2017,29(5): 1158—1167.
B, 2R, R, 55 VRIS IR)Z M R KK AL B A R
H SRR [J]. LR, 2022, 28(3): 140-143,
163.

LUO Tong, LI Jun, ZHAO Chengzhou, et al. Chemical composi-
tion evolution and water environment quality evaluation of deep
coal water in Xutuan mine[J]. Anhui Agricultural Science Bullet-
in, 2022, 28(3): 140-143, 163.

VFALER, HEEEAE, JEDBUE. I HK e CO, il HCO, XN

[21]

[22]

JE AR (1], KRS T, 1996, 16(4): 57-60.

XU Liming, DONG Zehua, FAN Hanxiang. Effects of CO, and
HCO; in produced water of oil and gas fields on corrosion of car-
bon steel [J]. Natural Gas Industry, 1996, 16(4): 57-60.

B, ZRIEHI, AR, 45 CIXE X80 AL N 7E NaHCO, VAW
JB T P BE B B (9], B RURHEL R 2441, 2008, 30(7) : 735-
739.

LIANG Ping, LI Xiaogang, DU Cuiwei, et al. Influence of chlor-
ide ions on the corrosion resistance of X80 pipeline steel in
NaHCO; solution[J]. Journal of University of Science and Tech-
nology Beijing, 2008, 30(7): 735-739.

JE T, 2RI, FLARAL, 45 X80 LR AE NaHCO, IE I P I
PR L AE~2 4T 9], )@, 2010, 46(2): 251-256.

ZHOU Jianlong, LI Xiaogang, DU Cuiwei, ef al. Anodic electro-
chemical behavior of X80 pipeline steel in NaHCO, solution [J].
Acta Metallurgica Sinica, 2010, 46(2): 251-256.

177


https://doi.org/10.18307/2017.0513
https://doi.org/10.18307/2017.0513
https://doi.org/10.3969/j.issn.1007-7731.2022.03.043
https://doi.org/10.3969/j.issn.1007-7731.2022.03.043
https://doi.org/10.3969/j.issn.1007-7731.2022.03.043
https://doi.org/10.3969/j.issn.1007-7731.2022.03.043

	0 引　　言
	1 工程概况
	2 钻井井壁渗漏水机理分析
	2.1 矿井水文地质特征
	2.2 井壁渗漏水致因

	3 钻井井壁渗漏水治理技术
	3.1 可行性与安全性分析
	3.1.1 壁后注浆
	3.1.2 地面定向钻孔注浆

	3.2 钻孔布置方案
	3.2.1 布孔原则
	3.2.2 钻孔垂深

	3.3 注浆技术方案
	3.3.1 注浆压力确定原则
	3.3.2 注浆钻孔平面布置
	3.3.3 注浆参数设计


	4 工程示范及应用效果
	4.1 施工流程
	4.2 现场示范应用
	4.2.1 钻孔结构及参数
	4.2.2 注浆参数及工程量
	4.2.3 钻探工程量
	4.2.4 注浆工程量

	4.3 工程应用效果

	5 结　　论
	参考文献

