A5 ASE 2YF 454 Jld 7Y LAY {FARES AT

ERIEERR

1.A &

Renshaw 7|&9 FAEH 799 Rdaes 27 g9 935 #AES o
439 TdTe AQEE WYe A7 FERLe YA FE AF S
(subcritical fracture growth mechanism)& 538 A ¥ty A FIT A% B
g F JE WFEL AFHY. 2 AFEA g9 AAANY 2AHE 2] 2 DE(flaw
density)s} #d9 A% &= AAFE 4% &5 A4 (growth rate exponent; a)F A
ATt Fig. 1& 9% 34 WS AgFgez Jetd Aol

olFA MY 2ol Pue 7] AF L= AR &% AF JFL DA {3
FEF dANE A S5 A$7 F8o] 3w 7] Y AEE AA) FES FA 2}
T AL Fobdlth a4 39 A7 o)A &L FEXE ATFEA ¥sith & v
O TUR A7) BFE FoBM 39 Av|st WY wE FAFF ] A
Ed= n@sA g,

ol AdFdAME JAF FI 4% WS N Tl AFEE 2Ug 2xgdo
AL 59 A7E 2YPE B 27 2 LES AF 5 AF FARFET
Ee AT AEE BN, 3T ars 1y A% 2284 g AS FAFE
F9 Aol7t o= AR HiEx BAMstaz )

2. 4% 3

AR Aoz 1 Sy, TAYY w4, 2 27) AFe AAE FA9NE Bxa
M, 3 9% $o] ASRE B4 URSH, 4 FAY AR A £F A% vAIE
AN ¢ A0 9% AYVL WA Vo FHEY A ARe add 2 o
A2 A71E 324 AAAAEE B A7 AQD Azre] FEHTI S Bk

% #9d F43te $HEIS ARANA HEHE Y% ©E FL A FgaH
IFA(M)E FH Y 3 2T §@ Ao Urhunia ARed Fach

P ="+ B ALD ) 0
#¥ Kachanoft 4899 BAZ ol g3l 2 7Q 1139 2718 FaYch

2 2
w=%§ia(1—a§+ﬁ-§7)\/1——§2— @

3. A7 A% 2 B4

Fig. 2& 4@ 93 73 74 2

39 2718 vehd Relth o] 219¢ 2¥ 24
39 ay] BE¥sh Aoz vehd AL

ge B¥a: Ag ¢ & A AL

T8 AR, 23, FATEE, dAs 7Y A3 WIS, 27 29 9%, 43 $E A
D Medsn (A3

—251—



Renshaw7} 1997'd] 2R =& AAF AXNH dwrEQ FQ Zolsg 33 Av|9)e)
HHAA 7 4A3] XY F ULE HAFT)

Fig. 3 ()9} 22 g3l d& AS #%F £4¢ 9 d4E ved Aol Fig. 3
(b)elth, F$9] AN AF4HRA ¢ RE FEES AAIAG. 2golA 9oz Jegd
AL 2 AANA ) FEE Yerdd FAFE L AES FAFHA dojus AL B F
Art.

Fig. 4 (@€ 4% &x A5 wel 33& 23 3497 22X ¢ 399 #4+
TFY 4 vES Ueld Aol 39 A= FEY Aold HlFdtd UYed A$E

S0z AR T A9 AVE AHEE ASE dNez ‘*]'E}‘—H‘Riq. F A A
o #d 59 Azl ¥E FUAL o AT o He AL FAY F Ut} a9
I RAEEAF we o Zaeprt 2 e8AE AL B F Al‘:} °jJRAE HYA #4E 7t
59 A71E YE2A Re 9 FAFEZY WE 4% &5 A5 U AL ¢ 5 A
ot.

Fig. 4 (e 27] 2% 4xd wet 239 3718 2% 299 23234 ¢ 399
FARFEEF Z42 vEE Uehd Aoy o] aYAME 39 AVE 1AF AS SR
TFol A BolAE AL ¥ F U4 W 27 2 2= UE A$ A &5 4
o M& Afo vty FAREHE Zavst 2A A g AL B 5 Ao B3 2(©Q)
°ﬂ g8 T AFE FHEE ALE FAFES 22N AY AR B 5 A oA

Z7) 2% 25 139 27§ UEA ¥ 2SS FAFEZY ¥ 2 9FS FX
%}’-‘\f < HogE,

4.3 &

L 948 9 472 vsiFe 98 424Q FAE F39 #4 23 23 9o
2de AR
2. 7Mgd 299 f3 5% TYT 279 3L o] 4% 2dry A FAR
3. =9 AZlE 1YF A9 F9Y 279 Z_P:&— AHER A dE FAREF
4282 27 AY AERT AF &5 AFd 93 2 F§S Bt

4. A FAYF HNUEE o4 FEY AL 39 A7) W zHoF 4
% &Y TYo] g4 Aoz 43%‘4

FaEd

p—

. Atkinson, B. K., 1987, “Fracture Mechanics of Rock,” Academic, San Diego, Califonia.
- Kachanof, M., 1987, “Elastic solids with many cracks: A simple method of analysis,”
Int. J. Solids Struct., Vol. 23, No. 1, pp. 23-43. )

3. Renshaw, C. E, and Pollard, D. D, 1994, “Numerical simulation of fracture set
formation: A fracture mechanics model consistent with experimental observation,” J.
Geophys. Res., Vol. 99, No. 5, pp. 9359-9372.

4. Renshaw, C. E., 1996, “Influence of sub-critical fracture growth on the connectivity of
fracture networks,” Water Resour. Res., Vol. 25, pp. 1519-1550.

5. Renshaw, C. E, and Park, J. C, 1997, “Effect of mechanical interactions on the

scaling of fracture length and aperture,” Nature, Vol. 386, pp. 482-484.

[N

—252—



100

Flaw distribution

3

{ —

Calculate stress field <

!

Determine energy available energy
for growth at each tip

¥

Advance each fracture a distance proportianal
to available energy

! 0 T

100 100.0 1000.0
Fracture length(cm)

04

Maximun aperture(cm)

vl

Desired fracture spatial density

Fig. 1 Basic algorithm used to model Fig. 2 Distribution of Aperture
the growth of a set of fractures (a=1.0, Flaw density=2.0% 10"

N r-H_‘
t}:_ -

— o4

TR {
G L] ,

L — T

EERANEN il

(a) Fracture network (b) Flow network

Fig. 3 Procedure of Flow analysis
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Fig. 4 Ratio of flow rate between variable aperture model and mean aperture model
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