a1l HsM
2022 4F 10 A

+ B B
CARSOLOGICA SINICA

Vol.41 No.5
Oct. 2022

BAR AR, AR st BXAUSE, 5. B AR IR R G HAL D2 AT AT PRI LA S VT8t 2 K S 9] L] vh A, 2022,

41(5):736-745.
DOI: 10.11932/karst20220507

b TR E 2 i 7K B A

B KAE, R, R, TR &2
( & B & 33 4 | S e %t B 0 R A TR 8], S SR 550081 )

B T ACRETT IR L A IR, A IR SCH R A 2, S DX UK B IR R, 5 9 B T )
KA KR TR A B MR AT . SCHE 25 B A I 2 | B R B AR L K SCHL RS L AR K R G
Br o o R A 3 A 45 75 4%, B UE T PCH K JiE A 22 A R 4B A8 T [ S WU TR B 1) o I A I 2 T
BR AR B AN T i T REVERC R o SR A FROC IR BUA BB W T/ : B Ton™ A VR IR 11K,
WUREPOH Fo e 22 MRS A1 R AIG, Y7 R AR IS 20 BT BT Toyn'™ A, BZRHT Tovn"™ 23 0 4 8 ¢ e B K
55 24 R T O M5 IOUEE V8 U e SRR, T A TR BRI AR O WU B X A L R
I Ton"™ BCA S Ton'™ Je BCh He il il K7 & B BLAE th oy A i, SUURE0 08 R 2 0K W1 s/, I35
U HoE DA R 5 2 P B AR T LR T L 20 BOR T R A T IS DO, OGS S 0 AR E
Lo WUHEB U R WA o K SCH B AT S BB UL 3 R, R 2R TR RS IXT Ui K 2
VAR B I o 2, TR R i A R, H A e 30U % A5 1

REEIA KRB I W R AR A BUE L LT

FE S ES: TV221.2 TEKERIRAD: A

X EHS: 10014810 (2022) 05—0736—10 FHF=Z GFER )RR (0OSID ): ;

0 35l

i3

ER AT RS AR WS K i L R e T
R 25 ol Ml SO R A 25 1Y S PR, TR B XA i A T
TELABRTR £h A 1. TR BRARER 4 R 43 A T AR ZY
136 73 k', o [ L SR 14%, Hor, PHEgHbIX
SIATEIFRZY R 54 T7 km?, J& 4Bk = KA TR A A
DX rp i R T BB R A T AR R R X3, v
DXCHB I 2R AR A 2%, AR A BRI NG 55 , TT /K R K it TR
BT REAFTE B N L T /K L ML 55 ), I
A RE-S BONIE KOOSR AR, V5 A A R B 55
b A FE A K SCH 70 A 5 v A R Ak

[=] 4

TR KIS ik L KSR A S BT
UK R G L MU T K ST A AR ARk
A B IRV A gy ik E A e A0k W
I P i s« BRMEASERLET Y 2 A A U R T 2 A
AR S B AT A B g M e A, A5 B T ek
BTy IF1 1 s o FI v Sl D2 AN 3 L
AR BEAT K 35 U 3700 0 E AL AT, B6AIE T RE £
WK FEAFAER 2B T, A T KRB TR
RV A o v 5 B R R T T R R KA T b A
TR 3 IX, A5 3 Do 5 Z e R S U,
L, L S5 AN 501 1T 5 BB L A g e & SR AR g 51
K v A5 LR A RS0 . R R L B R

E—rEE A5 KAFT (1988— ), B, Wi+, S TRER, 2N F TR BT, 5 K SCEE ST 9T T./E . E-mail: hudaru@ghidri.com.cn,
1R B (1982—), B, Wi, IE =2 T AW, B2 TR | AWK SCAEIUEAN 58 TAF. E-mail: zhengkexun@ghidri.com.cn,

ks A #1: 2022—01—01


mailto:hudaru@ghidri.com.cn
mailto:zhengkexun@ghidri.com.cn
https://doi.org/10.11932/karst20220507

BALE WS IR AR K R G I H U T AT RERFI 737
BRAFTTIEA W T 78 A H K H ol (0 AT 32 T i 3, JF:

XERETHEAT T R Y 48 o e 5 A (B T vk
R ARBLALL T 28 X A2 A i 0l 19 == D 2, 1938 1
FARAE G TS s 100 TEC 0 57 92 e 4 15 It i s 992 U
i, PG TR B R A b . BRIk
592 BRI Bolk A TA AT BE v | I A | AT
EREEIR S T R S S Rk 72311 UE 5 3 NIV
P — 20 7 I7 AT ST, AN [ M DX K 3 A B9
ZESPEROR, e BAE FE BRI A R =S [ ARAE |
WFRRAE BN RS EERD L, R Z Rl 50
TR AL G, A RE DU BT, B
RCHY T A8 5 T R B L SR Ak, 2 1 T AR R
S EAf BT

JC BV PRI L 1l A3 TR, 5 I 7K SO 5 2% A
S, Jr R X R B IR B, 8 T R KR K
AR VAT RS T s AR K P2 5 08 T
A8 )R A S T IR AR B 2 AR, B M PR A
V3% iR PR Dy TR R R s R A f AR
B A SR P K SCHB B3 A i AL b, o b 7L
A7 SO 2R K A AR MR 7K R G 3 DX A 3
R AT AT PEHEAT TR RS B, A T U T e Y
B I O R BRE T, JF XA B5 e 1 AR R 0
1 T BUEBLUWT ST, S TR R S, D[RS bf
TS %

1 ERMREYS

DK E TR ALV AT 5 S0 22 rh B
W e A AR T X, A 1) A 3 25 5 L B
T, KM R e 2 . TR BLREE - &,
BRI 90 m, TE % &K 1035 m, A IV R4 473
J7m’ o PRI R 2T W K VA SR A, LA
P A AR . TR S60°W E 1],
HOIE VG 1 R AIK, T OB 3% B — i 30°~85°, Jm &R A
BiRE, ik 73 BUK P . HUHE R 700 m Ab & H AT
B, 24K 300 m, % 35 m, B A LA R b Hs T 59 B,
K#5 1.2 km, F DC ¥R, EEICALET, T
TR X VA K SCHb R ] L] 1, == e SR 0 L] 2.,
2B AR Bk 00 48 7%, Uk X0 R 7 3 R T Y
30 m, FEh ML QU BB BIRRAT , SR A AL (Q™)
Pee s+ HOKTTRR(QY I IRk . A B
T5R: =& 2 TGk TRE4E B = m2
(Toyn">™) VTR IK H, 2y 60 m; 55 — BL2f )2
(Tyn'" ) JRIR IR, JEFEZ 90 m. LA, %2 Y
JEH R — 2 B IV B S S5 R T, JERE 2~10 cm;
55— BEE— 2 (Toyn'™) W2 P 2K A, B RS fE 24
125 m; CAISCLL (T ) PR T, FEARIEEEZ) 500 m, 31
hE XA RS i, & E s R, EEA

200 400

/.'

N
oo/ £

LD

Tyn'!

.: ' I : .:
[rom fwmies oo swmmes [P | it (S5 e [ | v [18 |sokomais [ks2m]wm s PARGwat i

1 IREXERKURE
Fig. 1 Karst hydrogeological map of the project area
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Table 1  Statistics of the basic karst features in the project area
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Fig. 4 Karst underground river entrance of K5
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Table 2 Division of the karst water system in the project area
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Fig. 5 Schematic diagram of the leakage mode of dam foundation
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Table 3 Physical and mechanical parameters of rock and soil
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Fig. 7 Schematic diagram of the finite element mesh
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Table 4 Simulation results of the karst fissure rate
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Table 5 Simulation results with different karst fissure forms
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Feasibility study on dam and reservoir construction in the catchment
area of complex karst water system: Taking Pucha Reservoir of
Beipan River as an example

HU Daru, ZHENG Kexun, ZHAO Daiyao, CHEN Zhanheng
( Power China Guiyang Engineering Corporation Limited, Guiyang,Guizhou 550081,China )

Abstract The topographic and geological conditions in the basin of Beipan River are complex with high mountains
and deep valleys on both banks, strong karst development and deeply buried groundwater.Consequently, water
resources are in great shortage in this area. The construction of water conservancy projects can effectively solve the
problem of water shortage. However, karst leakage has become a difficult problem restricting the construction. By
comprehensively using the methods of geological survey and mapping, drilling and geophysical exploration,
hydrogeological test, karst water system analysis and groundwater balance analysis, this paper demonstrates that a
leakage to the adjacent valley or along the karst pipeline deep under the dam foundation will not occur in the Pucha
reservoir, but the possibility of solution crack leakage is great. The finite element method is used to simulate the
solution crack leakage and analyze the engineering impact. Results show that with the increase of the dissolution rate
of T,yn'" limestone, the anti-sliding stability coefficient of the dam foundation decreases slightly, and there is an
inverse correlation between them. The regression equation is y,=—0.081x +2.678. The potential instability mode of the
dam foundation is that the T yn'~” marl rock mass is sheared at the upstream, and the bottom is sheared along the gently
inclined upstream with weak structural plane of rock debris mixed with mud in T,yn'” layer. With the increase of
dissolution rate of Tyn'" limestone, the leakage of dam foundation increases significantly, and there is a positive
correlation between them. The regression equation is y,=120.3x+224.8. The concentrated belt of solution crack is the
main leakage area of dam foundation. When the concentrated belt develops horizontally and distributes intensively
along the contact belt between T,yn'" limestone and Tyn'” marl, the anti-sliding stability coefficient of dam
foundation will significantly reduce and the leakage of dam foundation will significantly increase.Therefore, the
concentrated belt should be treated as a key area. When the concentrated belt is vertically developed, dispersed or
mainly distributed in the area behind the dam, it has little impact on the anti-sliding stability and leakage of the dam
foundation, and can be used as a secondary treatment area. Karst hydrogeological analysis and numerical simulation
show that in complex karst areas, after groundwater is discharged from the surface in the potential catchment area, it
mainly influxes in the form of runoff to the downstream river channel, and the vertical infiltration of water flow is
relatively weak, so it is difficult to form karst pipelines bypassing the anti-seepage curtain and connecting the upstream
and downstream in the deep part of the riverbed. The leakage form of dam foundation is mainly solution crack leakage,
and its engineering impact is limited. Therefore, the catchment area of karst groundwater is suitable for dam and
reservoir construction. In addition, according to the spatial distribution characteristics of the concentrated belt of

solution crack, the targeted treatment of zoning grouting can improve the treatment efficiency and save investment.

Key words reservoir leakage, concentrated belt of solution crack, karst, numerical simulation, Beipan River
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