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Abstract: The Gaojiabu Mine in the Binchang mining area is located in the middle of the Huanglong Jurassic Coalfield.

The main coal seam is overlaid by the Luohe Formation sandstone aquifer, which is characterized by great thickness,

low

permeability and uneven water abundance. As the mining depth increases, water hazards in the mine seriously

threaten safe production. The existing drainage system is unable to meet the demand and needs to be expanded.

Therefore, a centralized drainage system was constructed, in which large-diameter drainage boreholes were

implemented, with a borehole diameter of @950mm and a depth of 810m. A novel method was adopted to fabricate the

casing cement buoyancy plug using “casing inner diameter reducer+welded threaded steel ring+prefabricated steel

hook” , and 378.8t of drainage pipelines were installed. During the construction in this area, complex geological

conditions were encountered, and accidents such as borehole collapse, and stuck pipe due to hole shrinkage were prone

to occur. The construction passed through the thick Luohe Formation sandstone aquifer with poor rock drillability in

some sections, resulting in low drilling efficiency and high overall project difficulty. To address these issues, this paper

proposed targeted solutions such as controlling drilling fluid loss, optimizing drilling assembly, and maintaining drilling

fluid performance, which achieved good practical application results and provided a feasible solution for water hazard

prevention and control in the mining area.
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Table 1 Drilling construction process

TRk AL /mm BEEFLES/m % F
311 AL
550 — Y 1L
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Table 2 Main drilling equipment

wEAR B 5 TAERE T #%
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Table 3 Bottom hole assembly
VIRV i HAH G 1

G AL 0311 mm A5 4GSk + RS Sk + 0203 mm 4EHE X 1A+ 812 33k + 0178 mm 4 X 1

R+ AERH L+ 0127 mm BT

(owgﬂo:Fm) SIRY LA F Rk (LA A A TR SR )+ X Sk + 3 Sk + 0203 mm Bi4E X 1 %;E(;f;
MR+ R4 K+ 0178 mm B X TR+ A8 245 3k + 0127 mm £5FF + 0203 mm £ 8 X 1R + 748
B3k + 0178 mm B #E X TR+ 48423k + 0127 mm & ¥
Je T AL : 0311 mm PDC &0 4l Sk + 712216 X 7 HUZ5 B8FF I 3k (4 1.25°) + & i #% 3k + (0203
- mm JG B B 4 TR (P 258 JE 2R Bt B I A8HAS0) 4+ 0203 mim B 42 > 1 37 M + 4233k + 0178 mm

BHEE X 2 ST AE AR R 3k + 0159 mm B #E X 2 37 FE AR 3 Sk + 0127 mm B T
DRI HE TR Ak (A A E A R T8 k) + SR 3k + 0203 mm &4 H#E X1 37k + AR 1R 5
S+ 0178 mm &5 HE X 2 57 A + R Bk + 0159 mm EHHE X 2 3 A+ A5 243k + 0127 mm &5 FF

(30~810 m)
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Table 4 Drilling parameters

e/ i/ At/

e BTk (fmm,l) %‘kN (Les)

S5 LB 43~113 50~80 52

T g 43~93 60~120 52

o LB A 43~93 60~120  41~52

-~ P AL 43~93 60~120 52
4 FHRETL
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PE R HLRCRD A Ay B A T e R A L B
SR g ke Bk O RGBS A o I R T
PERE KA 1 70 (3 2 I 0 R B il &
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Bl RN ) Y B B R R M e K R HE

Y T 76 B A b — B OR R A R RO 21,20 g/
em’, B LA TR LM B AK. 0311 mm &
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(2) ZJFAE O550 mm 9 L7t T v, A 30 4 1
PRoKEEK,FLNIE R JeOF, 85 b sk 2 LR
Uik Z, FTEbEifL A % W E R E & /NR G A fig
Pl o AR I A b )2 R RE K, E R 5 T Al
oy R AL S BRSNS AR R AR ) SRR K, 8
Lk B b s A X G 52 A R S TR Sk B,
BB R T ARk AR T 2K 610 mZ G
(B WTALRHES , AR A P Bk £, & A%,
BB VAT BT 4, ) | o RS SR ARG PR BE B AL Y
TR s 20 (8 e A1, U T AR 5~20 mm, 1 BN
FE 0B B 52 SR 38, it sl b 2%, B35 SR BUHE it 22 Ik
HEAT R AMHE OF e m A 2= T R R . A
BUF AR 0550 mm A A5 & G R i )5 Sk s AR E
JUE L RS A RS — HAAEIE R
PG, R Sk OF A IR IR AR T, B A 4
WREEAG  ZBE S EH Y AR,
HENGE A2 5 B RCR A BT &, T 0550 mm
LB U AL 1.63 m/h.

16 0780 mm M @950 mm FLARY fLE T,
FY LA K B UL L R sh o Bk Al & ™ & 1l
BEAILIR A Bl Sk Bk L PR [R) B2 B A B 4, 41 A F
RN Sk R R B i — P A T B A i
T B ML 4 A& L Sk ZAE R it a] s 9 FLad B b
A1 Sk B AR T A R T B R A R S A
Pt WY DL, — B RN T 4 B VR L 1]
16 LI 695.9~696.5.702.6~703.1,710.6~712.4 m
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Table 5 Casing structure
fLF/m £ F M Y £EKE/m
0~5.5 D720 mm X 32 mm H 4% 5.5

5.5~413.5 (720 mm X 24 mm 58 408
413.5~665.5 (720 mm X 32 mm P 555 252
665.5~678 TR NEERH 12.5
678~798 ?720 mm X 24 mm P 44 120
R e 12

4
798~810 (720 mm X 32 mm BL4E

1 :665.5~670.5 m EFEEJE N 32 mm ,670.5~678 m EF

BEJEL K 24 mm,

B2 FHENBEN

Fig.2 Internal structure of buoyancy plug
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SR SUR A RO IR IR SO A 10 2 R EEEE N
WE 3 EE )2 4, TV ) FERE IS 2K 52 T
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JIFEN TR UL IR 2.,
5.3 TF 7 ZEBU Y o A

HRAE LT 17 ) ZELE R ST 32 T si = LR 3, 2 7% A25 5 3 3 Rk IR Eh K U8 28 d BT R o=
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Fig.3 Force model for buoyancy plug
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6.5 MPa, W AT #h Y] 7k 8 )1 F,=ndi{t=96008 kN,

BN B o B1.24 g/cm®, KPR 2E B & I Fs
=pghA=2918 kN,

T Fo<<F, = F,, 5ht oh U5 2 i 2 2K,

2 T TR B B 425 5 5l fE R £k K T 28 d
Pt HE 58 B 7,=42.5 MPa, BR B R LU A, | =F. /7,
=0.06865 m*, TE/K e ZE L2 & P kb 52 bR 52 He 1
A,=0.01668 m*<<[ A, ], N £ P EE R, @it 7E
K e T8 1 K R SR A 1 O AT Sy A R A2
TR . R AN A B AR 8 mm, 1 )2 W S0 A AT A2
FET A A, =0.01668 m*, 10 J2 14 32 i fL A'=
0.1668 m?, 2 5% JE i 1 A=A,+A'=0.18348 m’>
(A, B2 RBN=2.67,1F 1 ZEREWE PR R .

M bR TE A, V7 7 ZE [R] i i A2 e o b d R
P B ELR

RS AR KU ZE R R R ) F,=2918 kN
Pt/ AR AN E R N R N OB RO E SN S T A ¢
WFhERSEZHF =8 B0HEN - h#£iE
B—E8 A B J1~2470 kN,

P BRI PR AL A, | =F',/7,=0.05812
m’, WhREEREGEBA/[A =316, 54k
B, K U8B 3 FET BT 9k EE T LAV R
54 £ T UL

(720 mmx<32 mm EF RRK 12 m, i & 2
6.51 t, HUAR A A 7 AR TR ) (B % 1.24 g/
em’) 2 10.3 kN, T — AR K 44 ) 8 #0519 Jin 2y 54.8
KN ZEEE AP AR ZER , 0720 mm X 32 mm
B S E BT AT R 50.4 kKN, TR DL T
BTF-REERAWEL MY 44KkN, B RIS
R S EE RS (0720 mm X 24 mm B, AR —H#
EE(ATETE S 2L 1) KRR ER A2 11.2 kKN,
55 VEJJFEBLANE

Bl B IS 2 T B 0 A 1300 kN, R 45 H5c K 7 2R
FEHRIAE 6020 LLF 17 J) FEL 3 B N5 12 B4,
TARE NIEALKE 132 m. BIAEFL R T A—R
0720 mmX32 mm EE , FH A 10 @720 mm X
2ammEE , ZJE AR NEEE FHEANE
T A Q720 mmX32 mm %, &g — B 0720
mmX32 mm E & N A B K8 B S far 4 K
645.4 kN ( 5Z bR jifi T. 4 590 kN) , 4k &2 F A (0720
mm X 24 mm EE , K7 888 2 0l D, e & a3 HE
KEG MR AN .

6 EHETL

HEAK A [ IR IF 10 %% B 9 4 45 1 F T2, R
FP.O 42,53 30 fE fR ER /K I, K I 4% K K EE 0.6~
0.8 % , % ¥ 1.60~1.75kg/cm®, & AP &
YL5222TSN # [ 3 4, Bt %K 243.6 m’, [ I H
it 3 h 40 min, 7K 8 3% 1R Hi b 1A .
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T LD S 5 K Bl T R B A A R o )
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h AR RSB A B 2 e TR SRR A Y T S K

(3) T X [ S A e 4 K, 7 R[] N AR A
JK Y8 H TR IR ] A8 S5 e 4 A, DA T T A
L it T 20 23 22 75 1 by 6] B8, R T 3E TR
A BUEAE B8 1A 207 20, 28 T KoK P83 [ 5
PRI T2 5 2 U008 .

(4) R B AR TR I 22 2 1 254 A0 A WA O, i
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