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Leaching of solution rock and permeability study
under karst-engineering geological condition
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Abstret: Inherent heterogeneous and anisotropic properties of the seepage under karst-engineering geological condition expressed
more complexity because of the effect suffered leaching and highly stress field. In this article, K.GMagomedov’s forecast model has
been discussed based on analyzing leaching around the dam site. A disposal way for the permeability in karst pipeline has been given.
The penetrating stochastic field around the dam site has been analyzed. A stochastic differential equation has been established for
seepage-stress coupling based upon Taylor random FEM. A way has been given for seepage coefficient solution by using the coupling
random modeling.
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Fig.1 Relationship between corrosion rates
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T, 15 H 40 5 Oradovskaya, Laptev,
Davion [FFFCLLER, A FEARTFE F AT

A=0.66x10""" (4)

Z BTG Z BT 1318 R4 K= 0.04
m/d, WBEAZIENAER K= 10 m/d, A ER]
WARIE R C= 2.170 blliter, SN S A LEKT
I E C= 0.14 glliter, I RIKL H=111m;
FBRSE p=23gem’; WiHTARAESE
£=03, PEILBIAIHEN 20 m K52 2B T 614 .

WFFURIL, ABRHE S PR — 2, A
BE RO M LA e, ELYTUI (1) 98 I R3S AT 7
PHHTIRAR . E A TSR R Y, fEITHhag
ZAE T R A 1 P ) B B, R R E
BB A HE IR AR AL A S B A =
FHETONRE, AR R DU T B B
2 A G DR B A FH T T B R G (2



55

RBEEAE: WA R B E I N X IRZIE VR 5T 797

2 CHWMEIERSIEER A

WA RS B R CE W EE . T
TEEZRMEBEN, DRGNS @ M 1) BEN LR L
AR SRR RS o B RICE W B /K RGE = H KA R
FEAE, FHZ0 AR R s S, AR 3T S R 502,
AT DL KA B IS v - IR 1 s g A — 20
TEAEKIL . AW EIE DRI ESIE R k-
B R A A

K, =2gd/ AV (5)

X A REFACKEUR R 4 WEEES: V
NEENFRRE: g AEIINEE . SR EIEK
Sk R R EL A W] K )5 A

A=64/Re, JZUL (Re<2320);
A 2125 5 ..
A=[1.14-211g(=+ , 25 (Re=2320
[ g(d ReO.9)] i ( )
(6)

AP Re WEEE RS, A NEEHMEE: d W
EHEAR AW EENTASIE R K e — TR R
R, AREH R,

3 AWIIXRgE N

3.1 AHWIHXEKMEREHI R

FEAHE S KA TR AL 35 R o AL R R SR e
P2 i S LA RS AURE ) AN 451 SR BT A B AL
B (FL 2. WD EW S KBRS IENE— B
LA RO . R (BRI 78
SHRRSE KT 5 1) DA S SEA PR 2 2 P A5 A PR 3R
RS, BRI SR b 215 B8 ) 3 L
TIERLALBR S I E I . A 5 KA T & AL
28 ) S TR R A BN ZL 5 XA 23]
A S, BABERLE. difrE. HF
PR LS ARRIREE M AR RHAL, Xt S BESE I
[ ATBENLPE AR I SEBs b, B TA R T A
By, AR NATTHI AR KT R R 42 e R 45
NAPRIER, ARERR A AL BEREREA 5 K A g
2 1) 3 A A A A P

WA, AN EERNEE RS OMERCR
(ED R LE Ko v T 1) BN I K 1 ah
TEANELSE o R HAT W] 10 SR s E R P BE
A FITE 2 AL RRAF B IE R L ke
2 TREESY IR SE W BB it (K VST RAR
Kzt

g NG, — ISR T ISE R

BIE R K BB A, Z=In(K), Z IR
oA, Ml: Z=N(u,0 ). AR ERHA R Z
BAARNRPGES T 2%, YEF T 22 2 bR 1]
HXMRE, Mu=uX); o=0(X). AHEIXM
BB N AR B AR SR e, Y
K5 AR AT Q[ BEATL R 00 & AT 1A

3.2 BRNIFREEERREN

TENAMEC T, SRR (N ) BTG, fARE
71 s S HAERIEIT, ek V2 LRFIER
B TR, WORHMUIEE, ¥ RS
AT MR EE N K TR Al
FRe SR TR RS TR, (AR 2%
JEB WA S 2 RN i 3. HEAE
T M 20 tH40 50 AEACIE ] /K 2175 R 2 BT 0 i 2
£ 70 448 Withrspoon 1EHEH, H A 80 FARLLK
Noorishad [F15¢5% K& B, X 0] 3= ZEFIT T REAA
MR /KE TR 5 N )3 2 RS SR

FE] &1 0 BP9 L i B A A R M T 5 1) 2
A e SCHR[13TEE N, T o R /K FE I BEHL A 2,
AR ISR A E o X BUA BN IR A P LEE
(RIBIF 5 S 3 g Ry B g g v 2020, g B i
5, B SREOR, MR, RYEE, B TS
TRETAE, HBOFFOSER N T2 A KAK T
P o DA MU R SR HEAT T 24BA A2 3N
THYERE G T, IR UL ERK DS st
NEEAT R A o3 T A DR TR 22 4.

X T i A 5 1 DX R K L, I X BT 4%
G- AL v v Ne e s O ER T E A IEIS ) /iE
) AR . B EKIEE K, BeamiBiE il
B2 A%, NI, oA SR R oKB i,
5 Mo PR FRE B A Z0AE BT s HE K sk v 7 LA 40 %
o DHTE X B IE R, RAVB RN )
R o TR A 2 G BRI

ARSI PBE R AT, S AH
STRERIKA S AR, %42 3 L
PIVEH, BTSSR G EH, BT
BENLE SR FBIE M () 25 (A e, T BB R
IR KRR A AEAT,  BE ] sk BAT B LRE PR3
B
3.3 BRNIREE RN

KBNS I AE A ENE, SIBE
BUA BRICHEAT b, FEEE BB R i o 45 17
T X HRFHH FH ) Taylor & IFVEBEHLAT PR,
JLHEA AR AT BT b 45l s A A LA 5
I ALHAT Taylor FEFT, 4018 8 = Ab PRS2 P



798 b +

b 2003 4F:

i (TS 2, ) X8 0 ST SRAG AR B (R T 4
BUE & HITHNSIE R K O EEETE, K
— I THBIERED, Kk H (BQBiEIL P; 5
i Q). N o HORRENIAL . K Taylor JEJT
BEHLA R T 20 7 B Lo, A s BEALAR
RASFEATTIRE], — R R R BN T 0.2
B 030 X BB BRI T U s
I, TRl AP AR UL A DU IE,
FHXLEREHIAC R AR R T REIL 2 0.5 HLRT K. i
I K Taylor JE&FFBEHLA BRIC!,
(D) XN T8 AERMNBIEL TR et
LA TR N 3 B AL ) g R U

{o}=[D1BIU}+{P} €

Kb {o ) WA I FIBE; (D] 3k AR
{UY e AL B B s [B]oh 5 A4 1) LA B
(Py A AR B IE TR ) 4 B .l BE HL A1 1) &=
P={p,p,,-,p,} » W IJLERENLAR B ALk
AT Taylor EJF, W& =B LA bRy mBh mifs

(pj _p_j)+
£ (8

——  —  &Oo,
o, :G[(pl,pz,""pn)—i_z
J=1 6pj

n_n 62 . _ J—
lzz 2 (pj_pj)(pm_pm)

255 w0,

E

Kb o, B I ATEIINTT; (pypy-eap,) MK
0o,
op

J

PR (3 {25 A AT RN IR ARE

E

WU (1 i 3 HAE B AE IR o ) b SIS {EAT
JiZEis S, WARER i N RN ST S E A 2

Elo,]=G;;

1 1

Var(c,) ~ Zn: >

» do.| oo, <))
66‘ 994 Cov(p;, p;)
Jj=1 k=1 OP; o5 Dy =7
WWBE L) Z 0 WARAFAE IR ZR o WA PR
JCSCHE T RN IA AN SR, 15
20 _ gl 2P (10)
6p1 6p1 pA

(2) X Py fmls]

[Mamwh@hwww%%} (1D
Kb [K (0, P) 1N 21BN I E RSB ()
Sk Hztplg, = SR B AR r WA F K
REs (O} MU TBINE, [S1% R I

SR, CBENLA A & K={k, K - kot WK, P,
O =& kINREL BiEKRT) PRRA

_ J— n 6p
P.= Pk, ky, - k) + > =
1k, ) gak

JE

(k; k) +

12>

1. 62p —_ J—
— - k.—k)k -k
> 2| Rk R

[ AT SRR @ AN B R IS8T A
ﬁ“%o
E[p,1~P;

non 6k
Var(p,) = —i
(p:) ;; o

ok, (13>

Cov(k ., k
k:Eakk V(, k)

Xt Coviky, k) MBENLAZEL &, &, Z [AIFIT 7 22
Wy AN A s AL RB I A A — 58 BIBR 3R, EAH ORI,
Cov(k, k)= 0, HHUTEG 2257k« TR B
TR R S, T
OH 10p
ok rok
oK . koP 60 S oP ok,
PR a—fi?&a—;
A S BENLTER N, SERR b, MRS G b mT
B, KR LS AR RS RS R AR
MR L2 HRE P AR E 4, ST
W LR e B, W TRERL, A PR IC B UG
ARSI FE P R - PR T IRV 0 B 28 T e

K < OK®
K=K i =y
g ol gak‘.

(14

N
o

(15

i

X RS, BIEHE A

Ke=([B" ko0 BdO (16)
_.U 0 k},
P HITIBE XS 15 R BT e S 5L
akczjjBTF O}Bd.(z (17
ok 0 0
(18)

‘Z[]:C =jj3{0 O}Bdg

¥

0 1

TR NS S SIS AU e S8, 2
KBTI BENIA RoT A i %=

EREERE, PRSI IR i i
9y, MBI Y .

(3) XBUN I R A R JURIR T iy
SCI ARG A 2] DB R, AN
JEIEATR MBI, AR N B A i E B



%5 RBEEAE: WA R B E I N X IRZIE VR 5T 799
3.4 BENUERYESRAE 2 % 3 MR

g b, BEHUR G 77 R K AR KRR FHBEHL
(51 BT FLAR AT 10 ok B B LA S (PR 2% 2 R
Hokifesk, HeE BIEARRMR A L mt, i,
M TFRSEH A, N HEUE 7 iR I Ll g . H AT,
BCGAR BN BT, Hrp, SR A Taylor
Al Monte-Carlo FHLABRIGE, 54b, A G
54 BRICE A g ik . 40 Monte-Carlo BEHLA
MG, Resrbrfiit e, BHE—=En N2 e 2XpE
LB (B L R AT BUEAL ;s T LA LEA
R ERAWAN R L7 @y SRS A (1P 2 TR X T AR o
B Ja, WA A AT S A, RISk
P E PN N BN AR E . F TR
MR P iF SRR S OC, —REK: N>
100/Py, 5B TREHY Pr— RN, BUCE N R
Ky BRI TR . 1M Taylor J&FFZN 2&—Ff
A R S T

AHE A 0 R ) A SR AR S B [ AR AR T
Hy R KB 3 0E A RGEHATIE AR . M
FIFHAS G IS ZR RIA] SR 13 2101208 R4

4 4 B

[ 07K TR TS K SCH TR
Bg, I LA RROERAE L s A PR,
[ P A1 e RIS 1 TR R %
TSR 2T 02 BE o K IRIB BRI
WA BHETRIAB R LT R R AT RER.

[P TR TAERER, L
LRI R e PP B3, AR GBI
FRHEAT AL, ZERLIERE 1, AT T AP
SIBT AL B ST, E, % TR R
TR £ B3 2 TV FLARFR RIS, A 8104

S D TLE A, BFFC 4k ZERE HLA A T,
RHBU ) M 25 MBGHLIERT I E D, (R T TR
FUUHCT BB AR

XTI, BPLI O B B
BEIRE A SAIBBHLYE e SR YER M i 2
BRA . TR L, AL B % i
SRBIILEZE, B FAERTRIRIEREN, LI
AN DTN R A 22 S L L0
SbR. (RS SLRLAI T TRESERR, ATV R
G UBURIHE AR, BBy
i, HEBHERIE IR, ISR 0
IR RV R I, 44

(1]

(2]

[4]

(]

[10]

(11]

[12]

[13]

[14]

[13]

[16]

[17]

B, SFR, TiadE AR M] bt
o [ 5Tl AL, 2000. 120—125.

A%, BRI, AR, ARIMHTITAT R SR A A il
I VLA, 1997, (3): 7—10.

SRR, PR BRR e LS T[], K
HoF TR, 2001, (5): 12— 16.

Magomedov K G Forecasting leaching in jointed
Gypsum_impregnated rocks at the base of the Irganai
Hens dam[J]. Hydrotechnical construction, 2000, 34 (7).
Translated from Gidrotekhnichesjoe Stroitel’stvo. 2000,
July (7): 21—25.

Technical report at Vedeneev Geological Research
Institute on Research and Development: Researches on
the infiltration at the base of the Irganai Dam and
Adjacent Rock Structure [R]. Russian: [s.n.], 1980.
Nedriga V P, Dem’yanova E A. Calculating gypsum
leaching from rocks and foundations of dam structures[R].
Russian: [s.n.], 1981.

TR, BRA, IKOCIE A AEX E AR
KRB BLE T[], UIREAAR, 1996, 14(1): 103—108.
AR, KRK A v TR M. bt KR )
H AL, 1994, 123.

SRAE, XPEFR, B, S E KA PugiE S HE N
AR A VT B 5 kT, K SCH R TR, 1995,
(6): 27—30.

SRAE, XA, A8 IEHEAE. EVE SR U ENES K
(¥ 23 [ B ARAL THALT]. AR, 1996, (5): 28-31.
Feinerman E, Dagen G, Bersler E. Statistical inference of
spatial random function[J]. Water Resource Research.
1986, 22 (6): 14—35.

Lanru Jing, Yue Ma, Zulie Fang. Modeling of fluid flow
with
discontinuous deformation analysis(DDA) method[J].

and solid deformation for fractured rocks
International Journal of Rock Mechanics and Mining
Sciences, 2001, 38: 343 —355.

Gomez-Hernandez J J, Hedricks Franssen H J, Cassiraga
E F. Stochastic analysis of flow response in a
block[J].
International Journal of Rock Mechanics & Mining
Science, 2001, 38: 31—44.

R, I EERERIALAT B evE A R HI M. db st
[ KR 7K L ER AL, 2001, 51— 54,

BB, W, B AR BN RS T
RIS K B IR X N [J]. 54 1%, 2000, (3):
303—309.

PREM. FAKIERR (Z) —# KBRS 5N
IR A A S BB KR B TR AL [T]. 7K SCH 5T
R, 1997, (2): 54—57.

KRR, & E 2. BEAE S TR B 7 R M.
Jemt: AR, 1980, 190—210.

three-dimensional  fractured rock mass



