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Step 1. Generate the fracture network by Monto-
Carlo method.

Step 2. Remove the isolated as well as unconnec-
ted fractures and form the penetration network by block
cut approach.

Step 3. Regard the whole domain of the fracture
network as the wet domain. Calculate the global
hydraulic matrix Kand solve K¢'=0, then obtain ¢'.

Step 4. Set the iteration step r < 1.

Step 5. Decompose the set of nodes on 7, :

If ieN, and ¢ >z, then N/J' <N/ —{i}
and N7J' « N, +{i};

If ieN), and ¢;>0, then N}« N/ +{i}
and N7J' « N, —{i}.

Step 6. For ieN""

sl 2

r+l

let g

g <0 ; while for
ieNZ let ¢ «z,.

Step 7. According to the relationship between
water head and position coordinates of fracture nodes,

calculate the element stiffness matrix K] of the

fractures located in (2, 2 and (2, respectively,
then assemble to form the global matrix K.

Step 8. Solve Kk'¢™"' =0, then obtain ¢ .

Step 9. If ||¢""' -4 |I< 54" ||, turn to step (10);
otherwise, let » <— r+1 and turn to Step (5).

Step 10. Let ¢ =¢ ", then end calculation.
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P AR D) B0 T7 1 B AL DA SR 30 (2R B2 (201, F
AT HRBR R0 - 3 AT L i, AT TG i 58 4 4 3l ) 75
FER . I A B HE RVBIE W 4 PR R R AT R
75 B RLBRT mAE B, AR RPN AR AR A 1] 1) 2R B
BOB H— MR BT,

5 &
eSSV SAUE AL E PRI R R
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AAER IR, KA Visual C++18 5 AT ) X % 10 FE
PPt Ik, WEEIIT R T AH N K S FE P FracFlow™,
IEH Z A EHIRE P AT T H 5L, Wk TR P IA
PR RS R

5.1 fEHPK g R

WiE 6 fran, —An B PR HEK 134 sl TE L,
W25 m, E RIS A A 121, E3F/KAL 20 m,
JERESIA AR, RAEEEA 2.5 m, FHHEWKIIFE
(1) A ZH R AL T AT SR B R AR AU 3 B LRy i, T 4
FLBR I S5 RRB E v AR IR A

b=(12vBk/ g)"”,

Kb,k OAIUAM BLIBIE R, B HZLRRIR] FE.

Kl 6 25 T R 2B 45 T R 33 Ui 3 A FAdE AT
FEAF RN B I, EBCAVIE, R E
SRR RER), AN AR T
R FH R FOL T 2 R B X 285 43 #T E 2 A TVB LIK RT AT
PR, IR IESA POz i o B it 17— Mo i 42.

(46)

25.00
v

£ . \
™o~ Numerical solutio

20.00
=

A e
N =

o
/ = b
Analytical solution

Bl 6 FKTFHEAK K BB

52 HBUA ALY

BEAR A AT W A DN e el KA TR R
KAEKE, BHEAMBIERECN 107" cm/s 12,
A T AR T R S R T, M RE A T LA o A
SEANIBKIN. AEHARNTB IV, V LT E, B
BRI L%, IR A M R KAz ke I . AR

Wit o A Mg vk A, AN R B 44
ZABR(LF 1), K Monto-Carlo 32 Bfi A1 A 1 1) 129 i 24
B W 28 B U] 7(a) B, AR 7 A 2267 20241
2k 1 A A B T BB S M 25 W 7(b) BT, 121k
W 2 B0 5 A 28903 AZBH LT AT 15851 AT Ri. |
T2 A 32 )R 0 UE A SRR A R B SR A
HH R A 2R N 2B S RE ), R
Monto-Carlo 744 il 4 Bt 4 24 15 70 5 LS I3 155 1 2
() 1) 2 S A0 X AN b IR B %5 ).

T e 0 R T e K Sk A il oA 62.2 Al
200 m. A T BRI AR N R KA, SCGE L AR
B, RN EA 6 EHEAR, HEA 1) W i R
SN 3 mx2.5 m. &8 25 H T M I M A s KR
HU G B A Eb AL BN AR S 2 A rpoa]
LA, KRSt H I T R AR, X
A BN, XL 8(a)RI(b) T AN, fEIE AN
BB ARG, B Ay B AR 2 HKIR T, R,
HEZKI 7850 A AE T T34 BRI 3 KA 1A
. 50605, TR KA B HE AT HE
U R KA BA B A T, AR AR T R Ui
W B IE R e T

B9 &5 T e HE KR T 5 78 1130 35 A4 P 5 1)
WMES MR EEBERAE. NPT UG, R 4%
P IR DL 3K I T 1) 3 282 BR8N I P B L 11
PR P, RIH B AR . 7EHEAR B A,
SRR S SE ST by N R LR Al 2 S
2. XL 9Ca) (b nT &, 7E3 R P i E KT S,
S HEZKIR B i R BRI R B N, T 1K
T WS S5 P ol N g i i £ Sy A R
T ) AR T O, H e IR S ) 1R K AL,
24 T b NI A AN KR R R R
i, AT LUE M, 7 T3 Figm b #EK
TR EHKER, HEMR R S BB REN 71.7%,
1M 2#HE KA T B T LB X, 6 R KB

#1 REJLASHRGE AR
Fracture Trace length (m) Dip (Degree) Aperture (mm) Mean spacing
set ean o ce Probability Mean Variance Probability Mean Variance Probability (m)
values model values model values model
1 25.97 0.52 Normal 74.27 10.00 Normal 0.20 0.10 Lognormal 2.18
2 31.00 0.92 Normal 110.00 15.00 Normal 0.15 0.75 Lognormal 1.30
3 17.52 0.52 Normal 110.43 10.00 Normal 0.20 0.10 Lognormal 3.56
4 11.13 0.92 Normal 65.49 15.00 Normal 0.15 0.75 Lognormal 7.39
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B 7 SO A AR T
(a) BRMZE; (b) BIEFL

P (m) .
18898
168x18:
1.32x10?
1.15%102
hol
4234x4 !
3.29%10!
1.65%10°
0.00

o

S hgoND a3

[=ter] N1

T T T P TR

Y Xe Lo e i

W W - W S W4

coooooooooo0

HEEXKAK XX XX XX

N0
[=14] wf%&mmmw-nm

B8 HHEMLESEKKGHEE
(a) JCHEZKI; (b) A HEZKI

AL AE FH, A 0T B 9 b 25 F0 3 A P 50 v R AT
LM L2 K e 5 T — e EH. Btk
AT, 3T 2R R 45 1) G B U 43 M v n] BUR 2
ARG AN TR A AR T 7], MEAR T 5 3 A4 N 3
HEK i M iiB it &, Wi 3 3 B v HE K R AL
oA B RLA . 1 H, A SCR IR B S
Mok BB S I E R, WA BA S 5R3
BRI 2 R 3 S 5, GEAR 4 IR BT A BRI,
E—MAEFES K Intel(R) Core(TM) i3 CPU @3.2 GHz,
ZIENAEN 4 G TR NL I AT I [/ T 1 min.
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Q (m/s)

2.28x10°°
1.71x10°°
1.14x10°%
5.70x10°

Q (m¥s)

4.48%10°
3.36%10°
2.24%10°
1.12x10°

B9 HWHNRRES ML EEBERE
() FHEAKI; (b) A KR

2 ¥ E. TR RHKIR K E

. Upstream Drainage tunnels Downstream
Locations
surface 1# 2# 3# A# S# 6# surface
Flux rates per unit width (10~ m%/s) 10.390 -7.791 0 -1.056 -1.694  —-0.290 —-0.041 0.482
Ratio of flow rate to the total discharge (%) 95.6 71.7 0 9.7 15.6 2.6 0.4 4.4

W) PDE $&3%, MIMHEAMNES B b il Ft i) il 4 4 gl 17
ZAWE IR L5353 T 1)

(i) A T 980N BOMH SR A e RO R B B30 e 5
R B B S 17 vk, #0375 PDE #3550 AR
AGENXVDRRE, WA B hiia s r, LR
TP 25 DA R T A S I R B R R A A
VI $&EH {ARIA A& AT, R U T AU
SEA ]

ZH 3k

(iii) I A8 ZE L ) Heaviside PR B I K
MU[Y) Heaviside BREL, M4 T AL Tk I D 38 (1) 24 50
FLICREAT AR 3 I B e B B R B, AT Sk e e T
A BRI B S i sk R rp g RS e B AR ) A
S R UE T A SCHEE M AT SENE, JF ReE AU M
HE MBI AES M E LB FERE, R
BRE AR BB HEK R A & B BN H
Hr1A.
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