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Core drilling technology practice in the karst area of Southwest Guangxi
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(1. Changsha General Survey of Natural Resources Center, China Geological Survey, Changsha Hunan 410600,
China; 2. Changsha Deep Drilling Engineering Technology Innovation Center , Changsha Hunan 410600, China)

Abstract: Various typical karst problems, including karst fissure zones, bead-like small karst caves, and large karst
caverns are encountered in a core drilling project deployed in the periphery of a mining area in Southwest Guangxi.
Complex downhole conditions exist such as lost circulation, unstable borehole walls, and pipe string buckling. Field
construction was successfully completed by implementing corresponding drilling techniques alongside plugging
measures, that is optimizing the borehole structure in complex karst formations to maintain borehole wall stability,
adopting drilling with lost circulation technology when drilling across bead-like small cave formations, conducting
feasibility analysis of pipe string bending in large caverns, adopting corresponding technical measures to reduce string
bending, and using material-feeding plugging methods to re-establish circulation. By systematically reviewing the
multiple complex situations encountered during core drilling in the Southwest Guangxi region, corresponding technical
countermeasures have been summarized, aiming to provide references for similar core drilling projects.
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Table 1 Distribution of karst caves in boreholes

B AL > R FLE/m Pl = BE /m i

48.86~62.53 13.67

7K7103 FHE
93.20~93.70 0.50
58.60~65.60 7.00

7K601 70.60~76.60 6.00
79.50~80.70 1.20

7K602 83.40~85.60 2.20




W53 EH 5

TR IC A R VY T A VAl DX O Bl R R 52 I 157

VA B R 25 22 R o I O B R DL, A TR R AL BUA I
LR RN TR A

4 EHMEBRERMBEAIEREE

HISCRT IR, B Z RS 514 1 T 2 Foa i 2 2
5 00 kb BEEE R R R T A AT — M
FEAEAN B — I e A, B AR K Bl ML R gl
FHOAL BRI 1 B0 sk B TP AR R O E L
BRI R A b 2 A A A B, O A5 S B AR
Jiti T AR K Al R T 01 4 22 b DR R ) e B T AT Pk
) Ab B % o

TEAS T2 5 388 0 VA Rl 2 Bt B B /N TR 5 T
SR, A7 AR R O™ U R L R R ALRE R AR
B AE S AR A L, 0 AS BB A A4 B, 0T S AL B it
THMEREM R . SR B K R K B H AR T £ 17
R MATEE : (1) A ET LU 2 K
M INREANG = e R RS R R D DR VY (I RV I BT
356 ) 5 R FH S BE A RL , 33t T XU A58 5 5 (2)
RE AN ENE S T REAAAE 2 e b )2 7
Z W AT E I B R . IS A Bt T
A FERICT LLF # it
41 P LA

T U M XA b oS B A 1 FL B 4 4 T
R 4R S B i O B B R R . AR 1R B A BURT
P Y ATHGO A R L — AR E R B Y
LA LB FLAG HE 2 LI, 2R 5 g 22 R FH S 1 EGO B
Bt — Bk 5, BRIy L, H 2 2 4
MR B A R EE MR R R E W )E P R
FE FLEE | HE ST R R WA A

ZK7103 L% H ©122 mm 2045 B0 4L BT 1L,
ZALW 30.30 m ZFEH MU R BHLZE , T A 0114
mm £ % 30.27 m J5 #t 098 mm %48 K B A H A
HE BB A AT B B LR 42.30 m JE R
O114 mm EE Y L& 42.15 m, R 5 4k 22 R ] 098
mm 48 % B0 B B A 2L A 0114 mm EBEF Y
L& 111.10 m, 098 mm #8 Z& B0 44 B 4l ik =
191.90 m J5 7 ¥ & 8 W k7D 5 4 O 78 mm 46 2R B
Ol B T 58 4l

ZKATO3 LIRS Wt , R JH 0122 m H A2 4k 2
FUIG , &l 8 22 2 BE I 1 s R B B, 2 R HEAT
P AR, A TFFL O AR K 2= 0152 mm, A%
e 25 MK R 3t B 42 A L B L E 0 I O T

D5 Q78 mm AR 524

£ ZK602 FLAG /N RV J5 R L — R B4
P AL F 7 S A B N AL RE SR S gk
SR FH 075 mm 48 REUL B &AL
42 Yiw1Z

TE Bl 18 B 4 A K A L BRI L PN el R TR
R H BB s T2 AR R, N Bk
P AL HEVE M, e (8] Y 2 ST AL A 2 B3 ok
BROR VRN b B RS AL RN K B PR TR A S B2 5~
8 em MIERIR (K 3) , AL A ZFLE ARG AT
5L R B A L A M JZ | K AR I K S B
B, 7 R B ) Y O RS a2 fLBE . ZK7103 F ZK4703
LY R ANZ R I 7 6 aF ok B At 2, ZK602
AL IR FH 2z = st B /N )

B3 HRH
Fig.3 Plugging materials

4.3 AR EI0 s 4l i

ZK601 FLEIHLIE 100 m, % 0122 mm 42T
LS HEMN AL E 1510 m WS, T A O114 mm
B4 5 095 mm 48 R BOL B HLit T, 28 i F A
W BBERE A 22 37.1 m JE R 091 mm & FFAE R £ 4
R O75 mm 48R BOL B B4k S 4 oF B B2 A& AL .

FEFLUR 58.6 m Ab Bl 8 55 — NI AT R IS
MR R 65.60 m, ¥ = iA E] 7 m. % EEZFLAAL
TEBEAL N 100 m, HoW BLFL , B 2238 R FH AR 2 500
T B 1E |, [R) Aot e L AR AL 1) o B T4

HY T IR P A A i 2 FLRE S B O B Ok R A
L, Bl R A R AE 2~3 KN DL AR A R A 25 iy
PR, B A5 3 F 100 r/min LA N I8/ ES O ), TR i)
18U B0 S 0 R K TOUURG 6 2F , R 28 06 3 5 I HLBE K 4
PE it T, 78 75 1 JES AR Bl ik R, B 38 T 35 1) 1 T st
F A v T RO A R I AR ] S A R I S i AR
TEH /N GRS B H LR B B 2 5 Bl



158 BhiR T 7

TE 7R P B A T o 2 A A T B LR S
B, 0 DR A 2 4, (R I 75 Lk =k O B 0 b Al
B 5 O T S AR AL

5 XERREALEHAER
ZK7103 Ll it Z2 R 3 fL g i b0 i i ety

K H 098 mm 4 2 B0 B H & 2 %R S ,f“ﬁp
48.86~62.53 m L B Ay il i 3k B 13.67 m #Y K AL i
A o B3 53 BN R iz AL R REL 3R PN 48 A i = fL
BE I 29 RS TRV IR AR IR 1 e e IER T
T (UL 4) Bl N AEE B RE 52N & 1N
T B R AR SR 32 B9 il SR S . Ok BRI A Y
it FH XURS: I 32 % 4 I P9 A8 R 1 2 ol A R AT 4
B, H W H w47k

B4 BENEETHTE
Fig.4 Schematic diagram of pipe

string bending in karst cave

51 B 2

TR 75 S5 AR i 45 b X Ml B 4 4R A it T 2 08,
2 T Ml BT AT AR (R 25 iR EE T Ak 1 28 A XU
Bl WL 5, o <<0.4"/m AL 41X ,0.4~0.5/m
R FE X, > 0.5/ m A G B X, 48 48 2 B0 A AT
4538 1 1 A R B 0.2~0.5/m, AT A 4k a0
R 8 12 5% B2 95 LT R T 48 2 OO il 0 o 2 o R AR
AT & o

AR R N AR A2 1 ) B HE B OR R R
RO A B R R R b A 30 m FL B Y & A
ARAR S BN /30 mo AR AKAR AR /N D AR RE )
43 2L T, DA K 3 e ST AR A O S T % SR B
AN BLATE A v, 4 R B B R 1R 22 4 1 ) il R 4 4l
£ 6°/30 m LAWY 5 5 2 50 S bk G I 58y T 3 T v
RESREE R 3~12°/30 m B e AR A e A £ TR I

202649 A
08~ ——jtﬁiﬂﬁff“iféﬁﬂ
—fmmeos 7
0.6 //7(
=06r \
[ S ————
] |
= \ |
-
o oo02} |
\ \ |
NESSE C< | fakIX
B %ﬁé@l

Bs5 RS HRLEE""
Fig.5 Safe bending range of geological drill pipe

iy 25 9 O 9°/30 mo

FRAE bR o3 M, Ok T 9 L Bl T A 4
FI TR A RE A BRI AE 0.4/ mZ N,
H BN BT
5.2 W N E AR R

TE R B N, I 2 ?ﬂri‘lﬁP R B Z

WREm, HORESEE 2, dad ot EZAUT
HWE.
(DR A E. 25K R TR R

Wi, B FL Al 2 g B 2 O ) AR AR AE — 8 1Y A L TR
EhHEmT, mﬁiz“%ﬁfﬁ%ﬂﬁﬁmﬂwmﬁ
18 I A ) e R AR T AR R R
ﬁﬂﬁ{ﬂﬂﬂ@éffﬁi%ﬂﬁ%ﬁi%fﬁ)ﬂ’ﬁﬁﬁ?%
FE 25 O 2 Dl FL At 2 o K HE AT IR Y O B
FERL S B AR Al b RE g 2 v g A DG B
Bl AR I N = S/ s K RS NN D W & 6
K HE A G, AT S R R A R g e AR I A T
[ A PS s PV NN i

(2) FLBE[A] () FRIR TA] B . 7 248 R B0 Bl iF 122
b RS B R 5 LRE TR Y TR] BB DN H R AR SR e B
B gk P LS5 T H e PR S A e B FL I B b .
FEVS R N R 58l S Fn L as 45 0, S BUR LN Y
Bl FT B85 T FLRE — M0, 300 1 36 AV T P9 A R R A A6
o Mt T B ARk, 0k H /0[] Bt Y 4l 2
FH T B R s .

WM ML A . IR &R B AETE 2 Fh2s )
TR ARG 8 3 i B, 8 A 2 v R 3 55 e i B
7 A AR R 2 T T, 5 R X R Y Ak B
Tt o T SR B I i AR O R R s
WL RS, DG R A BT, R T £ R



553445 54

TR IC A R VY T A VAl DX O Bl R R 52 I 159

FE )R B A B

(D) EAFFERYIZ SRS o 7T 45 R 2k AL RE S
P&, 32 5 RN S5 ) E T JES A ) Al AL AR B
B SR . Sk B b O B8 A K, A I IR IS 1 SR FHAIG
ZHCER E— Btk R FE B L BOE BURR 2 S R O T
SUSLIEY T 2
5.3 A PN A AT S i A

28 L3R A, SR B Lk R A R Al e R A
K, g1 AL B it TR T AL A
A7 & J5 X e ae

ZK7103 FL % JH 098 mm M 4245159 %537 )& , 5% 1
(122 mm B B L5 T, Tl v ok W R
A A 4, U BH JC I IR 1 RS e o T 0 VS R
M) 43 ) 7 LR 48.86 m Al 62.53 m Ab ) & £L &5k
e, 2500 TR AR Ak FL AL 9.39°, JiS A Ak A K 1 S A
A, FLA R 3,127 &AL IR N Y
AR B Sy 0.46°/m, AR 1B 5 Ab TG FEIE L
AL BTG EE 8 900 m, b 5 B H v IR 6 M 2 Rk R
Y & L OR R R S8, R Bk & A
FLE T B ARV I 5 | R 0 4 S i e

I, ZK7103 LA LN 0114 mm EE &K 5,
K 0152 mm &3k 047 s 9 FLAE L B FFAME R
(146 mm, N2 0126 mm. 5¢ WP FLJ5 F &,
VT TR AR AR FLARE A 6.19°, 45 A5 il A i KRR B 1) Dk
B, OF- ¥ 25 il 3 4 0.23°/m, B K 6.9°/30 m, T
HRILAG /N AR S ) Al v A A A R FLN
LV BRI T RS Sl T A&, TR
HZRSFEEE BN N TR, 250 £
FIE K E ARG AR DU R AR &, (A e 4 e 5 L BE )
) AR 18] B B /0N
5.4 A IR £ AR A e

K F 0152 mm #9885 AE Ry B Sk 78 % 1 i A b
G UE S50 A 0 1 m 224, A% s i A E 2 8
R i Sk A V5 T RS MR A T BT S L R T e
L JE M DL VA TR R AR, A i T R R R O
146 mm 8541, ¥ HAE W EE REFESLIIK. AT
A Q0122 mm 43 R B0 B H RS N0 A 0 JF gk
SRR E— 2t R T8 J0RT 1 LB G R 1 4 R L0 A
HOR B &5 5 B i fLEB AT 4 LR A Bl ik
M EE , B4 0146 mm B F 2 LK 69.16 m.
JoE SRR HEE T AN 4.1 TR R A 4.2 iR R T
26 0114 mm B8 5 ILEE Z [ 7 e AR, K1k

T KI5 58 B3 e, 2L AL ER . ZK7103 FLALFLES
I 2.

&2 ZKT1037L$HFL &
Table 2 Structure of ZK7103 hole

L% /m 142 /mm B4 HA/mm
69.16 152 146
111.10 122 114
191.90 98 89
883.16 78 /

6 FHiEHEIW

(1) A 8 M DX 3 R 1 0 2 %, AN i v
e AR S B B 1 A DO B LT ) R AT
P 0 4 PR i AR R AL T, TSR T A ok 4
T AP g A w B 2 H iy 2 ZOR Bl
K044 o FE P RAL R R ALIE T b, TR A LA
PRG3R T2 oA AL B S5 40, ol b 8 i B
F8 2 B 1 G, DR e T L Bt TR

(2) >4 Bl 18 R 70 95 3 5% 1 & PR O N T AL BE
I, 75 25 A A TR VA I A2l R IR G BT Ak
2 4 ARV R, 2 2l 50 2 B RN R BRI £
M A B I AE 6°/30 m Z N .

(3) 7 I 8 o DX TT J Bl 4R 0t 1, oL ) A2 4
T ML R 22 Ak B il TS TR N B 37 A A R
FAS I A0 8 B DL R TR 8 i B B AT

5 % 3Lk (References) :

(1] B/NEECRIFAS  BEAT U, 55 T VG 2 I I MK X 7K A7 AR AR
R ARO[ T]. i A, 2017,36(5) :618-625.
QIN Xiaoqun, SONG Kaiben, HUANG Qibo, et al. Ground-
water occurrence characteristics and drilling well models in karst
peak forest areas, Guangxi, China [J]. Carsologica Sinica,
2017,36(5) :618-625.

[2] e, k& BB SR, % A B R 5 0 AR [T]. 4t
Fi2#4R ,2011,85(11) : 1806-1822.
RAN Henggqian, ZHANG lJinchang, XIE Wenwei, et al. Appli-
cations study of geo-drilling technology[J]. Acta Geologica Sini-
ca, 2011,85(11) :1806-1822.

[3] WRAEIC, A5, BN, 58 . Hb B O B AL IS 45 ol BOR BF 7T g
(7). b 5 A3 42 , 2026 ,45(1) : 147-159.
PAN Deyuan, XIONG Liang, WANG Jie, et al. Research
progress on trajectory control technology for geological core drill-
ing[J]. Bulletin of Geological Science and Technology, 2026,45
(1):147-159.

[4] Rkfl, gicme R F 28, 5 S A H X A % b 2 TR TR L
BRUEEEARLT]. St ML, 2025,42(3) 1 414-422.



160

BhiR T 7

2026 9 H

[10]

[11]

[12]

[13]

SONG Jiwei, CAT Jihua, ZHU Dousheng, et al. Drilling core
sampling technologies for complex deep strata in karst areas of
Guizhou Province[ J]. Guizhou Geology, 2025,42(3) :414-422.
AR ALDOL  E L R K AR EE P LIrkT] 8%
TR, 1982(1):60-61.
HUANG Jianmin, KONG Hanguang. Method of increasing cas-
ing protection at the same level in multi cave formation[J]. Drill-
ing Engineering, 1982(1):60-61.
B AT RT, B S, A N AR B R I8 A R Y S A B Ak 3
[J]. s % 4%, 2023, 24(1) : 44-48.
CAO Xueyuan, REN Xiaoshun, RAO Jianhui, et al. Analysis
and treatment of small-calibre drilling into caves[J]. Equipment
for Geotechnical Engineering, 2023,24(1) :44-48.
FAEJE AR TR, A5 R VA A DR 2 LU g T Y
MRS B R TS H[T ] B # TR, 2025,52(3)  141-145.
MENG Xianglong, LI Dayong, GAN Xinke, et al. Construc-
tion of shallow pore pressure profile and exploration of drilling
technology in karst landform areas [J]. Drilling Engineering,
2025,52(3) :141-145.
Pl - WE R M A O B LR - DZ/T 0227-2010(S ] b5
Hh FE b ol Y RSCRE L 2010-12-31.
Ministry of Land and Resources of the People’s Republic of Chi-
na. Geological core drilling regulations: DZ/T0227-2010[S].
Beijing: Standards Press of China, 2010-12-31.
I N SN, I R I S TER e R e R RS CRE R 5 N AR
LV] 4R TR Cf LAl T2 ), 2005,32(1) :58-60,64.
SUN Guoqing, ZHANG Minqing. Discussion on grouting tech-
nology in karst cave filled by fine sand within Yuanliangshan
Tunnel [J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling), 2005,32(1):58-60, 64.
FE S M DX R T R BT AT T o Ak B R[]
3B 5 B, 2025,6(2) 1 126-128.
CUI Qi. Karst cave treatment technology in high-speed railway
bridge pile foundation construction in karst areas[J]. Transpor-
tation Science &. Technology Management, 2025,6(2):126-128.
2R, ZEARIL . o o Bk A B A 1 b BEOIE T ROR WAL,
I, 2019,38(4) :607-611.
LI Qiang, QIN Yushun. Technologies to deal with karst caves
beneath pile foundation of the big bridge on the LLaos—China rail-
way|[ J]. Carsologica Sinica, 2019,38(4) :607-611.
ARAFHS )3 7 1 e B R DR R S R AR B 3R B T 18] 43
BrlT] AL | SR BT, 2024(4) : 70-73.
LIN Chunsong. Analysis of ore-controlling structural character-
istics and prospecting direction in Longchang Manganese min-
ing area, Jingxi City, Guangxi[J]. HuaBei Natural Resources,
2024(4):70-73.
WRAETT, BRI, 4555 S 25 A IRt ol At L B3 47 ) O i

[14]

[15]

[16]

(17]

[18]

[19]

[20]

ARBEFEI] HHR T, 2024,51(5) : 108-114.

PAN Deyuan, HE Qianping, CAI Juan, et al. Study of drilling
trajectory control for improving exploration accuracy in Xuefen-
ghu structural belt[ J]. Drilling Engineering, 2024,51(5) :108-114.
TLRAF, JARRDT . Z 1 W AR R TM L AU 5T o i hAt:
1994.

JIANG Tianshou, ZHOU Tiefang. Controlled Directional Drill-
ing Technology [M]. Beijing: Geological Publishing House,
1994.

FEBESE BRIk, A8 B . 3% 20 AR R IO 3 B RE LA Y
Bt 5 (] o TR CE 88 TR L 2010, 37(1) ¢
35-36.

REN Panpan, CHEN Xiaolin, LIN Xiukuo. Design and test of
continuous deflecting wire-line coring Tool assembly [J]. Ex-
ploration Engineering (Rock &. Soil Drilling and Tunneling) ,
2010,37(1) :35-36.

RS 45, 5 5 SN TR B G0 A/ D4R E 1] 4y
SCHEROR [T M 5 4R, 2024, 60(6) : 1217-1227.

SONG Jiwei, RAN Fei, FANG Qing, et al. The small-bore
directional branch drilling technology in gold exploration of
Zhenfeng County, Guizhou Province[J]. Geology and Explora-
tion, 2024,60(6):1217-1227.

WP e, 25/ Nt L, S R 1) B 3 8 I Bl BB R
LSHATETLI ] BR TR, 2025,52(1) : 39-46.

HAN Zelong, LI Xiaoyang, SHI Shanshan, et al. Design of
drilling tool and simulation analysis of parameters for continu-
ous coring in directional drilling [J]. Drilling Engineering,
2025,52(1):39-46.

BT kA R AR S BRI 58 E 1 Bl 5 IO i R
PSR IEBUER [T]. 85I TR, 2026,53(1) :85-90.

GE Zijia, ZHANG Shulei, ZHANG Hengchun, et al. Perfor-
mance verification test of directional drilling continuous coring
tools for tunnel exploration[J]. Drilling Engineering, 2026, 53
(1):85-90.

AT ZR R S R I 3 S I B R TR A e ¢ rh il 15 S O
i VIOHT I3 HDC3-1 M gk 38 2 160 H o9 B[], B 48 T 7%
2025,52(5) :134-141.

GOU Xiaodong. Application and research of long-distance di-

rectional continuous coring technology in geotechnical investiga-
tion: A case study of the Singapore HDC3-1 metro project[J].
Drilling Engineering, 2025,52(5) :134-141.

X 30 AR Iy 2 (ML 58 6 0. db st « i SR 0 AL, 2017,
LIU Hongwen. Mechanics of Materials[M]. 6th ed. Beijing:
Higher Education Press, 2017.

(¥ E )



