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Pollution prevention technology for exposed karst underground river systems
in Guizhou: Taking the pollution prevention project of Pingqiao
Underground River System in Zunyi as an example
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2. 2nd Engineering Investigation Institute , Guizhou Bureau of Geology and Mineral, Zunyi Guizhou 563000, China)

Abstract: The exposed karst areas has the characteristics of strong karst development and complex hydrogeological
conditions, which leads to the concealed nature of the channels in underground river systems and the challenges for
pollution prevention. Taking pollution prevention project in Pinggiao Underground River System as an example, the
measure of “underground impermeable curtain + sewage pumping and drainage” was used in the main flow channels

near the pollution source to realize “near source drainage truncation”. The construction faced difficulties such as
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blockages and low drilling efficiency due to complex karst fragmentation and excessive waste of materials due to long

grout flow distances in strong karst segments. Effective technical measures such as suitable drilling techniques, pure

pressure grouting, cement mortar grouting to fill dissolution voids, low-pressure and limitated volume grouting and

accelerated slurry grouting were employed to ensure the quality of the project, which achieved the goal of contaminated

groundwater treatment from the source. The technology of “near source drainage truncation” provides a replicable

geoscientific management model for contaminated groundwater prevention in analogous hydrogeological conditions.

Key words: exposed karst; underground river system; pollution prevention; impermeable curtain; near source drainage

truncation; grout flow distance control; geoscientific management
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Table 1 Karst structure and characteristics in working area

oy SR PR TEER
EVRTE BR800 m EHLF A =B R PA I AL B (T o AR ;
BT RERTE TR T 815823 m I A EATE, 10.0.2~0.5 m B ay, (L) 0 R A RELE S LA

(2) 75 1 20 VA A A 0B L

SRR 3 K PE TR —TE 2R S IA % 21.19~35.06% , i /K K 10~95.9 Lu(#%
% B W H A BE40.0~95.9 Lu) , &R 2% 5l B BEAG B 20 g . #
TR TR K7 A% 5 813.78~816.303 m, BIHILTAT LA T 56.7~59.20 m, F 7K 31
IR A5 823.98~825.0 m, HiL T 7K 15 YL 38 B A5 5y 812~815 m

VR AR 800 m LR =& R G RIS AR T B (T8 ) MUK A HIE R,
REH  BAEWRER0~8.88% iBEKFE<10 Lu, i AJEBE KA B2 10 m J5<<1 Lu,

AR B K =

TN 8 S I I i B
Ko FHLHEVE T4 RAE, X TR A (3B
LMK

(3) JCRLBEFLRE WL B e F e 3, 5 2 ml
[ 25 6 5 I M 2

(4) B o A 3k A1

5 L
R PE
T54))
e K
Pk iz 2 W B4

=\

(a) &l I 13

TG RPN i i 5

TR AR

URI e 28

AN

(b) ~F- T
E1 “PEME+SKEE ARTE

Fig.1 Schematic diagram of “anti-seepage curtain+

sewage pumping and drainage” scheme
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Table 2 Main equipment and plan for curtain drilling construction

Wb AR B il TR AL X Bt

BPLRCR/(fL- ") AL /-4l

fL/m  ARE/m

9.0 3.89 86.8~84.4 42.8~40.4
8.4 4.16 83.9~62.4 39.9~18.4
9.33 3.75 62.1~54.5 18.1~8.8

MEFEHE SR GZJA00 7 = i) 3K L/ AT T8500F I H shid 56X 45 3 UZH A 6 17 . BW250 BRI I 6 &5 . 200 kW % HL#L

JDL300 4  1PF4  X1~X20,S1~S19
FRPL(CAZE) XY180 10 2Ff4l  X21~X68,S20~S67
XY-2 6 3P4 X69~X99,S68~S97
H1E
HAth KXP-1Z &Y 6 £ JP150 BIab K HEHL 3 &

3.1.2 HifLiti T
3121 it T L 54 L4

Bl AL G5 R RRG HE T2 R M i TR G R
AL 5 Bl R R T 4 52 e e it TR T
JEARTY it T Ry AR TR LR A AR R ROR
RS A RAEBOLEE BREOE T EA
A T Al 2E K AH I B L Z5 )

(D)5 LA R FREE U0 B - FF L 0110 mm
25 091 mm, &I 3.5~4.5d/4L JEHE 0.5~1.5d/4L.

(2) A fLAR RICOBG - FFFL 0110 mm (2%
L O75 mm, & AF 2.5~3.0 d/FL 32 440 A B A BLO AL
BEARHE 1.0~1.5d/ 4L, #8878 BERSCR LS O R IUR

(3) MR —RERIRHE &R 2
AT R A8 el i, 7230 3 B LIS HE ), 55 T Bl 8 1Y)
S4B R T A% B AL AR 22 <<1.5% AL N TILRD
(0.15~0.18<C0.2 m) %5 4l L i # 48 b 33l £ Z oK,
Bl iE 2.0~2.5 d/FL, B HL Bl HE 46 %6 1.5~2.0 d/fL .
e e TR S PR it TR E] 52 d, e B4R AT 8 d, ik
R
3122 FEH AN

(1) K XS HME /N DX e 58 3 b it 123 B

(2)AHAR B FLAS T =15 m, 5% I 39E A A 2B, ik

G VEVE IR P O AR R, O B L R b A LN
B E S| AL S

(3) b 3 5 v O 1R 41 T 3% 1k A R 24 B
T B 007 R B 7o SN 0L 45, A BB B R B
M 5 K 12 s IR B 1 TR SR A0 Ak B 0 & R K 56
T A 2R 5 T Ak S

() B AL BE (FLARD # W5 it . 4 iR 7 i
J2 BEBRVS R 53 A7 % 4 R AL Bl AR B i
AT B0 R S BT RO AR R R T LA R R
(LA T 57 55 e = QOB AL % 2% 5 18 7 &l Bl A 157
B0 = A SRl B AL = —
2 T WA B MUK O i K B B AL B
b HK B £4.5 m g Sk 5 A H 22 6~10
mm ; @I M4 A L O LAF 10 m . 20 m AL % —
DAL AR 550 0w ) | e e 8 % B g v B — IR AL
b R B CFLARE) B ok SR VR BB SR BCHE il 24 i 3 @D
it FH AR e R A S 4 31 B AR : 0110 mm LR 4 R
7~8 kN .91 mm FLAZ &5 & 6~7 kN, 075 mm L%
B JE 5~6 kN, % 3 200~300 r/min; © 4l i 5 17 %
B (P T ) b J2 28 A 3 > el B e, i B 3 2
TEESFLAm At o 35 RSO UL 2 3, e A R B ALt T
196 4™, 4% U B B Al AL Rt B 35 /N F 38 3 R 45 R B



64 BhiR T 7

2024%:5H

e e ot L T i R 5 L AR A R R IE A A, ROR
Bt .

*3 MWEHMHFLRE(FLA)IEHRR
Table 3 Preventive effects of curtain drilling

offset (deviation)
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Fig.2 Cross sectional view of the impermeable curtain wall
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Fig.3 Schematic diagram of mortar grouting in

dissolution voids
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Fig.4 Schematic diagram of installition of the

automatic induction pumping facility
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Table 4 Comparative table of permeability between inspection holes in pollution flow zone and adjacent drill holes
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Fig.5 Cross sectional diagram of ground water level changes before and after the implementation

of impermeable curtail
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