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Experimental research on wire-line coring drilling technology for

near-horizontal boreholes in complex stratum in underground coal mine
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Abstract: For conventional single-tube coring in coal mine underground drilling, there are several disadvantages such
as low core recovery, low efficiency and high labor intensity, and difficulty in drilling holes in the near-horizontal
coal seam floor with clean water as the drilling medium. Field tests were carried out by selecting and using
professional near-horizontal wire-line core drilling rigs and wire-line core drilling tools. Three boreholes were drilled,
and two of them were completed at the depth of 151. 5m and 194. 5m with the average core recovery of 77% and
89% respectively, more than 24% higher than that with the single tube. Average daily footage was 22. 7m/d and
36. 6m/d, more than 10% higher than that with the single tube. The wire-line coring drilling equipment and
technologies for near-horizontal boreholes with clear water as the drilling medium in complex coal mine tunnels was
optimized through the above field experiments.
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Table 1 Design parameters of test drilling
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Table 2 Main parameters of two coring tools
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Table 3 Summary of drilling efficiency

HAEBE BeH BUAR
Bk g BEEOR/ O BIK BN BERCR/
E/m  [l/h  (me+h™ FE/m @/h (m+h D

W A B R B

AL
EER)

1 75.75  35.0 2.2 49.05  25.6 1.9
2 97.30  34.2 2.8 59.20 13.6 4.4

LEA 25 RS R it T R rp A5 2R e PR
it T eSS N B0 BN BESEAT B B AL AR R 15 2
SETFLFE H RS 5R 22.7.36. 7 m/d.
3.6 2 L H I A

2 Fhag FRBCO B Ham a3 AR AL X R 5e
B .

(DJST5 B FF A 2 3k 4% 92 07 5 B FFFF 1A 5 3
Sk 3% e om A PR L B B B, 6 il TR e A K
NQEU75 85 FF 1) B % 245 14 TS 2 [m] 331,

(2)JST5 % B BGFFFF R BEFF 42 3% M8 9 AL
ar AR Z AL T A% N F 52 ) N A S AT B A 4
G NQEUT75 45343 Z [0 748 N F, T4 .

(3JST5 WEBMHNE B SITH ST A
TS K 7 % 6 4% . Lt T 37 R S B i Bl sk ) A
K NQEU75 XUE S TAE 1 N4 S 4T 455
FRLER ORI T TST5 B HL

4 SERMREHTEHE

FIT 300 85 4R B 2 T L A U a6 AL BT A R IR
Bor A 10 2 KA Koa Z B E b B s e a . O
A5 R R )RR,

XHREHE T 3 B A7 A A A0 BE I8 £L L 3
Foy PRI ME L0 =50 K BOVE e o AR AR B L I S CE

R O K B LA L S e A 3 ]
R AR YN T 3 AR K TR M L i B 2 YR
Bl = 00 R 3K e ], A it T 3 AL R
3R T FLIR TR L+ FLIK 3K o) 4y Be il
LR 6 BUAR T B A RCR .
4.1 JPhI R R Ak B

FEEN I 6 IR AR 68 e 5 i, B A di e R 5 5%
WU 36 i T 5 SR PRI, 7 IS A T R i T G A
IR K 2RO L, BT R R LS TR RO A
Bl 2% R B 075 mm PDC 4 i 45 3k + 073/63.5
mm B8 5E Bl AT 1 Bl B A G R 0 o O 6 )2
Ja RHZKIREE 1+ 1 897K P& 5 CRTAE 7K e 2% b i A
7K Bk 28 o o R ) SR 0 1

SRIG TN BALIT . REBUZ MR B  — 42— m )7
KEFK B O JNEWEEAD 7 MPa) 3HK AR IEE

REK IR LB 5 . R A NQEUT5 4g REUL 4l B
+O070. 1 mm B %X E AL 2 ALK 7] A RUR D
4.2 KA A AL

FEE B 3 IKIRMRUE A .6 KRR & FR e A M2k
I Bl Sk 25 05 L e m K K LA 4 /)N S B Sk
Ji FLBE ] 4 R ME RS HR R ) R AL H A IR K S5 AL N 3
[/ G

BF X 2 L TR AL BE (<50 m) SR YL+ AL
JRE T AL B, B 094/75 mm PDC ¥ 4L 4k 3k +
(73/63.5 mm BREEFTF R LA & L2 ALK R
Jei b SRR AR i 22 B 3 S T R AT R B LA

MUV AL T HRALEL (50 m) L 28 S
0k e )22 R P LG T S il e
4.3 BCH RZE LR ARG B

BB T RO I S L+ R R O
LR K Je K LB R B AL A B L B8O RN T
bR B /N T 6 I R K R B L LR L
B LI 5 1% X BE R A LR TP A S FLAE R B

G S 330 2R I L SR A B 43 B 1 7 i e L4
WMERWMT .

ek Ml NQEU75 48 & B B B 19 Hh 48 Sl
(70. 1 mm B3 85 FF 2 AR P L — 38— 8
TR A B

K VR A e R F NQEUT75 48 % B4l 2
+070. 1 mm F%E B FFPEE L 2 POE B 1~
2 m,$EE,



46 B 11 Y

TR SF HEDIF T B J 3t J2 AT K B AL AR R BOG Bl E TSR e AT Y 37

TR A FLBOK e 8L, 1 YCR I NQEUT5
4 RBOL A H A (070, 1 mm B R AR5 L 905t %
B A R R

5 #it

(1DZDY1000G B £ i Fie B AL 2 1 A% UK 42 Wi
PR IR

OB AL A LR B TR 2R, 4R
I A0 SRR Al AR o T L UL . 5 A
OO B 8 R B Bl FBRAIE T 25 0 1 i BT A 2
k.

(3 3 A B LAY s T Lk T
NQEUT75 4 2 Bl Bl F 7 4l 29 B B B 454 L it
TR R AR T TS A S T A R K 2 R G B
HEE T

OB BAS I T — S e il T2 A e L 43
AL KRR D8 5 A6 A M B S R R B AL D AR
S R MR Y Ab BT i

L LT A U SR B R A B S B R
ARG b 58 BT T AR XA 6 U AT A [ 3
HoJ= LR

2 % 3L (References) :

C1] Al RS A ) 8 i B R E R K R s AT R T/,
2018,50(3) :75—178.
SHI Hao. Application of precise directional drilling technology
in coal mine water hazard treatment[ J]. Coal Engineering,
2018,50(3) :75—178.

[2] SRR 1B KA KBTI EARR R S LB C]//
r ] 2 2y P b T 2R 4y 2015 SEORAE S0 SO B 4w CF
WD . ol B2 2 v [ 2 2 i 2 T 2 R S L 2015,
FU Xianjie. Prevention and control of the coal floor limestone
water [C]// Geological Society of China. Geological Society of
China 2015 Academic Annual Conference Abstracts ( Volume
2). Geological Society of China: Editorial Department of Geol-
ogy Journal, Geological Society of China, 2015.

(3] TIRAR M 1 MR K 28 K AL BLRIE 50 Je X 3R (] 1. 4t
Bl 22 e 22 41,2013, 10(3) : 15— 19.
DING Houwen. Limestone waterburst mechanism and preven-
tion countermeasures from seam floor in Xinji No.2 mine[ ]].
Journal of North China Institute of Science and Technology,
2013,10(3):15—19.

(4] JLZR OB HE I 4E L 25, ZDY1000G 89 4 i i bt a8 4l AL f4 %
THLT T 3 545 ¢, 2011,39(1) : 78— 80.
FAN Dong, YIN Xinsheng, CHANG Jianghua, et al. The de-
sign of ZDY1000G type all hydraulic tunnel drilling rig[J].
Coal Geology & Exploration, 2011,39(1):78—80.

(5] FZR.ZDY1000G B 4 i FE 5038 &5 L i 8 )], B e T2,
2013,45(6):117—118,121.
FAN Dong. Application of ZDY1000G mode full hydraulic

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

mine roadway drilling rig[J]. Coal Engineering, 2013,45(6) :
117—118,121.
BV BT I ST 7K - FL BT 3 48 R B0 B[ 45 b
Lh#,2011,39(3):74—76,80.
WEI Huanhuan, YIN Xinsheng. Wire-line coring drilling tool
and pipe used in nearly horizontal boreholes in tunnel[ J]. Coal
Geology &. Exploration, 2011,39(3):74—76,80.
AR/ NQ 48 F U0 Al LY R s B v T A B L) ] W M A
4 )8 ,2011,27(5) :63—65.
XU Xiaobing. Analysis on the features and application of do-
mestic NQ wire-line coring drilling tools[ J]. Hunan Nonfer-
rous Metals,2011,27(5) :63—65.
i fE, £l 2, 1 . 0 T BT 18 48 R B0 B B BF 5 8
(I A4 5 42 % 2018 (4) ;222 — 225,
LI Ruixin, WANG Zhaolei, YANG Chun. Development and
application of a new hole rope coring drill tool[J]. World Non-
ferrous Metals, 2018(4) :222—225.
B, X2 58, SR R, A5 4 R IBGE RS A A Sk e L) DL v
FRED T ,2008(6) :67—69.
YANG Pingyuan, LIU Zhikui, WU Xiaoen, et al. Choose and
use of the wire line core drilling bit[J]. West-China Explora-
tion Engineering, 2008(6) :67—69.
R0 2 AR IR A Sk 19 3 FH LU B A8 541, 2008(13) 39,
DENG Xinde. Selection of wireline coring bits[]J]. Science and
Technology Innovation Report, 2008(13) :39.
W RUbR L W b e BB B, A AN ()t J2 46 3 T 4 O A 488 Sk 2 BT
W L8R8 TR O R85 48 T /) ,2018,45(4) : 87— 92,
TANG Fenglin, SHEN Zhonghua, Duan Longcheng, et al.
Analytical research on diamond drill bits used in different for-
mations[ ] ]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling), 2018,45(4) .87—92.
IhEAe X F5 5, AN S AR PR LN B 2 1E B AL g
ORISR 43 BT LD 0. 460" T2 CA L8 48 T, 2017, 44 (1)«
4—9.
SUN Jianhua, LIU Xiumei, WANG Zhigang, et al. Classifi-
cation and analysis on complex cases and accidents in geolog-
ical drilling holes[J]. Exploration Engineering (Rock &- Soil
Drilling and Tunneling) , 2017,44(1):4—9.
WG LA A B AR R T S K B L AL N SRR A R R 4 B
[J] 5546 T.,2017,40(10) :89—91.
HU Pengfei. Cause analysis of near horizontal hole drilling ac-
cident under complicated geological conditions[]J]. Coal and
Chemical Industry, 2017,40(10) :89—91.
FESCR, ARE R, TR A A RIR BRI A L )E 0 B i T
1. AZE AL T .2019.45(1) ;44— 46.
LU Wencheng, ZHU Hengyin, ZHANG Wensheng, et al. Dis-
cussion on drilling technology of broken mudstone formation[]].
Inner Mongolia Petrochemical Industry, 2019,45(1) :44—46,
55 W X T R K P R A B AL AR AR T A TR R U I 5
[JJ MR 2642 ,2018.,49(6) : 20— 23,
HOU Jifeng, LIU Hao. Sensitivity study on main controlling
factors of borehole shrinkage for expansive mudstone[ ] ].
Safety in Coal Mines, 2018,49(6) :20—23.
T JARL T IR FC T i R AL AR S B L)
BARK,2014(6) :89—91.
DING Zhiwei, ZHOU Kan. The analysis of gas drainage drill-
ing skew law in a coal mine[ J]. Coal Mine Modernization,
2014(6) :89—91.

(%4t $hm )





