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Abstract: At Danping Bauxite Mine in Zhengan county, Guizhou province, formation is broken and karst is developed,
leading to drilling problems such as bit sticking by falling stones, difficult pull-up of casing. The drilling targets and
tasks were completed on schedule through implementation of various technical measures, including optimization of the
hole structure, proper selection of drilling parameters, combination of casing while drilling with wireline coring to
provide wall protection in the karst cave deposit with higher borehole completion rate, sealing of borehole wall with
polymer gel to reduces bit sticking in broken formation, use of reverse thread casing to reduce casing loss in collapsed
formation with higher drilling efficiency and lower drilling cost, detection of spatial distribution of karst caves with the
geophysical transient electromagnetic method to reduce the risk of encountering large karst caves. This paper sums up
the drilling experience from the mine to provide reference for similar drilling works.
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plugging agent; wall protection with casing; transient electromagnetic method

0 3%
SEME BT BT IR R R O AR R E e S B A

“2467 [E 58 3587 H A S0 K W AT Bl Rl Sk e )
BIH A B A R R R
J5 34 2 B R S, FL T B R A R R
Bl R e SR TN 2 T e o S e | AN £
Bl AN R R A AR 52 A e Ak R el I R
ZEUR R Bl A 3R A 3 8 S B Ak 1 % T T
7= IR IT R R AL A e AL B4 T R 25,
TR WA FIEH . R T B R
AR R B R PR A R e, A T R R AR
Ak R4 10 A JE BE Y SRS AT 55 . el & A U
HEoR A LUTF R 7= 0 U KORS A, B R R A
BUE RIS LR T & s R L0t &
e o R AR ) S, RAR R B & A .
W K A KR KRB & A R T
Ji& 448 H ST IR RO A TAE B0 R, Bt
MG IE % B BIER = 0 B W B A A T 24 104
HATHZ—, F 2020 4F F 2021 4F Sl KRG A5 o

1 HR
1.1 i @

SN A IE % B HPR AN RS A () B IR T
FEIH A FIE % B LA, BE 16 km , J& 1F % HL BE
A RS MR SRV G B BB E S, 55 )1 B s
AR, %) A T B 80 km,

SN A8 IE 2 B HPRER RS A (B ) T H 74
R, ARRKESERTREEZENTL .V VM MSH
W E 1), %3t T AR 30950 m/65 445 L. it
Bt A H R KRG A L PR T AR O 4
41, F 202045 H 15 HIER P4y, JF45 13 &5, H
B 58 & 45 A B fL o, IE 7E i T 6 A4S &k AL, JE 3T
24093.57 m, BitE e TAERM 77% DL b A
FLI YT B A
1.2 MU HEN

DX P A A S BRI R, 6 AR/ X
TEBRBENOEELT . TXHNHBESARKT
EXRRBERMNMEZHEZEHIKRKAEEHRR T4
FINH ORERZLERERA, B R TFH KRR .

1 Bty ITEFERE
Fig.1 Plan of the Danping Bauxite Mine project
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Table 1 Drilling equipment and tools
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Table 3 Caves encountered in drilling
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Fig.5 Schematic diagram of the transient

electromagnetic method
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Table 4 Drilling efficiency data
R B B A BARK
R /m R/m F/m #%/m
2156.65  2156.65 500 310

it T H

5H15H—610H

6H11—25H 1905.94  4062.59 505 312
6H26H—7H10H 1532.68 5131.05 574 353
7H11—25H 1334.70  6465.75 537 368
7TH26H—8H10H 3279.20 9115.92 609 381
8H 11—25H 2321.07 11436.89 607 420
8H26H—9H 10H 3607.08 15043.97 570 429
9H 11—25H 2003.39 17047.36 570 429
9H26H—10H10H  960.08 18007.44 568 425
10 11—25H 1594.29 19601.73 613 429

10H26H—11H10H 2727.16 22206.91 611 426

11A11—25H 2211.69 24093.57 608 427
7 EiE

BEXT HLFE 48 8T DO M 8 5 R R — 2R )
B It , 7R 2 DA 1O i G, BE 4R o T A
PR SRR AR T SR A o O LS %8 X &
AL DX R T BOR PR R S SO A R S
E

(1) 38 5 % B Bl 0E T 20, i i ke 7 1 B2
¥ b I AR ARUZ Bl o T B TR

(2) X HEAE Bl AT 1 BE TR DR Tih i R 2K 37 BE 1) 1)
Hik | SR 2R A 1 O S T T 3 U R L 8 B T A
BEROR o BRATBS T 0 J2 WEre I i iy R B I3 B 55
LN A A

(3) 0 W7 5 4 AN RE ) 2k 4, 3 i T e 22
BT PR R Z B AR R b TR
W, [l i o 4 J 1 it T 0

(4) 32 1 Je Je 4 BE Bl o — KBl 25 B i —
BB T 0 X 12 m Lh P 0 R B
B S5 G W R DR R VA A R S T TP B R
VA 8 RS, 920 T R A R R T b TR

ELIP AR R 45 S S M 8T 7 B R ORI
TEAE S5 5 TR A O0 T i o T R I8 1
R 88 IR RS FL A5 ME AL, b 3% XA T O A 4R AL T i
A I BRI

2 % 3k (References) :
[1] BEZET A4 TR ML 80 i E MR K2
2001.

AR AL,

YAN Taining. Geotechnical drilling engineering [M]. Wuhan:
China University of Geosciences Press, 2001.

[2] 505 , WiRomiah . R 790 b 5% Bl 4R B AL &5 F Bt S oA [T ] 48
B TR (A LA i T2, 2019,46(11) : 21-26.

YANG Fang, CHEN Shixun. Analysis of design and construc-
tion of deep geo-drilling boreholes[J]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling), 2019,46(11):21-26.

[3] NS, FhA AR R 400 5 A 2 4 WA B0 O il Sk 8 a0
WEFELT). 40 T2 O L B T#2) , 2008, 35(8) : 71-72,76.
SUN Binglun, SUN Youhong, XU Liang. Research on optimiz-
ing experiment of dimond coring bit for drilling in gold mine of
complex stratum [J]. Exploration Engineering (Rock &. Soil
Drilling and Tunneling) , 2008,35(8):71-72,76.

[4] PR, 584 XBIG . 5tJH DS AR 1 Al kit Tk [T ].

TR TR G 4l 8 TR, 2016,43(7) :84-88.
SUN Xiaogang, LU Zhongyou, DENG Peng. Drilling construc-
tion practice of shale gas Banzhu Well 1[J]. Exploration Engi-
neering (Rock &. Soil Drilling and Tunneling) , 2016, 43(7) :
84-88.

[5] AFir . B IS8 RICOAE B REAR R T 5y T

(8 RTH),2014,41(4) : 22-25.
XU Hong. Application of the combined drilling technology of
drilling with casing and wire-line coring [J]. Exploration Engi-
neering (Rock &. Soil Drilling and Tunneling) , 2014, 41(4) :
22-25.

[6] RSz i SC 1, kAR, 4 U RN B R B HORTE R VRS b iy
B LT] RO TR O 4 TR ), 2020,47(7) - 16-22.



48 #5531

X MG SN BLERER B R L 85

[10]

(11]

XIONG Liang, XIE Wenwei, ZHANG Wei, et al. Application
of casing-while-drilling technology in ocean drilling[ J]. Explora-
tion Engineering(Rock &. Soil Drilling and Tunneling) , 2020,47
(7):16-22.

RARS , f [ B, 2 55 45 o [ g it L300 5 AR 2 D R )
BBCCHARLT] BRI i i, 2020, 39(3) : 206-210.

SONG lJiwei, JJANG Guosheng, LI Yong, et al. Coring drill-
ing technology of coral-reef quaternary overburden in South Chi-
na Sea [J]. Bulletin of Geological Science and Technology,
2020,39(3):206-210.

ZESCHE RM R R GE BRI BRI I T R AE R R IR b
2 S KR L] T TR A AR TR L 2018, 50
(9):19-24.

ZUO Wengui, ZHU Lin, WU Bingliang, et al. Polymer gel
plugging agent used in formation with large size caverns and frac-
tures [J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling) , 2018,50(9) :19-24.

TR IR M T M TG T1 AR o 3 T S A M JZ v A 8 T 5
(D] 45 TR O Al TR, 2015,42(1) : 34-37.

JIANG Guichun. Applcation of polyacrylamide solid-free drilling
fluid in complex strata drilling [J]. Exploration Engineering
(Rock & Soil Drilling and Tunneling), 2015,42(1) :34-37.
B, TRGEE R S0 T RE WBER A RN S S
FILT] RIS 58 R, 2017(5) : 33-38.

LI Yuan, YU Peizhi, AN Yuxiu, et al. Study on performance
of high molecular weight polymer gel and its application [J].
Drilling Fluid & Completion Fluid, 2017(5) : 33-38.

INZEN, WS, T . 0 S/ G 850 4 DX LK D8 4 BE LR
Wk i s e [T] 0™ TR CF 848 TR ) L 2011, 38
(12):35-42.

SUN Xiaogang, WANG Cong, WANG Wei. Experimental
study on grouting methods of borehole wall protertion with ce-
menting in Xiaojingou Manganese Mine of Zunyi[J]. Explora-
tion Engineering (Rock &. Soil Drilling and Tunneling) , 2011,
38(12):35-42.

[12]

(13]

[14]

[15]

[16]

[17]

SRS A A e o A B WP B S SR S I
BEME R BRI O™ T B CH L8 T8, 2019,46(2)
50-54.

XIAO Changchen, JIA Zhongfang, GAO Shibin, et al. Ce-
ment plugging and side-tracking in complex formation at Well
Xinhedi-1[J]. Exploration Engineering (Rock & Soil Drilling
and Tunneling), 2019,46(2) :50-54.

B A 7K g A DA AR T DR A B R R B R
Ak B ) B2 A CT]. R TR B 3 TR ) L 2020, 47(3)
75-79.

TIAN Zhichao. Application of the hydraulic internal cutter in
the treatment of casing sticking in scientific drilling in the East-
ern Sea of China [J]. Exploration Engineering (Rock &. Soil
Drilling and Tunneling) , 2020,47(3):75-79.

7 RBR AT I T BB A O RR S LML BT
JiE R A7 AL, 2009.

TANG Fenglin, A. C. Kalinin, DUAN Longchen. Core drill-
ing[ M ]. Wuhan: China University of Geosciences Press, 2009.
RIS, hatte, sl | &5 . VR vB i R 0 b DXV 5 2% )2 B 1R T
FARLT] BB 5 TR ,2010(4) : 398-400.

CHEN Bing, YAO Yan, ZHANG Feng, et al. Discussion on
drilling construction technology of complex karst stratum in
Shennongjia[ J]. Resources Environment &. Engineering, 2010
(4):398-400.

SR A T R RO i AR B [T ] KR
2020(28):111-112.

WU Mingchuan. Exploration methods and techniques for under-
ground karst pipelines[J]. Super Science, 2020(28):111-112.
R SELA I A v 1 T Y R I ST R s X T K 2 i U ) ¢
B [T 8k %€, 2017,43(5) : 102-105.

ZHAO Siwei. Application of shallow TEM in the exploration
of water filled karst cave in southwest custer area[J]. Railway

Investigation and Surveying, 2017,43(5) :102-105.

(%4 H4)



	5Þ�æjÝ˜ÿ»¢½ååz
	Exploration drilling technology for the Danping Bauxite Mine in Guizhou province

