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Abstract: The complex fracture network of rock mass provides the main paths for fluid transportation. The research on the
anisotropic characteristics of fracture network from a quantitative way is an important and fundamental subject. Based on the
statistical reconstruction of discrete fracture network and RINS®®, the quantitative description and anisotropic characteristics of
fracture network are studied. The results show that: (1) The fracture density, fractal dimension, connectivity index and the
relative dimensionless fracture density can quantitatively describe the randomness and connectivity of fracture network. (2)
When the measuring window is perpendicular to the average orientation of fractures, a fracture network with a good
connectivity can be generated and its quantitative indicates are obviously higher than other directions. (3) Compared with the
average values of each index, the difference coefficient of the four indies reaches 0.111~0.493, 0.015~0.072, 0.007~0.180 and
0.008~0.724, respectively. (4) The fractal dimension is not the best index for the description of anisotropic characteristics, and
choosing the multi-indicators or the relative dimensionless fracture density can be a good choice. The analysis results of the
engineering application show that the method of the DFN reconstruction and measuring window can achieve the quantitative
description of the anisotropic characteristics of fracture network. And it may provide some foundations for the study on the

percolation characteristics of fractured rock mass.

Key words: DFN reconstruction method; RJN s*P. quantitative description; anisotropic characteristic

0 35
HAl, “=@ (SR, M. SBiEE)” 5
BT REE TR R R, O 3 TR A2 AR

it

EE&WMB: EXRESPIKIER (2016YFC0600701)
YFSEHHA: 2016 -05-19
*EWEE (E-mail: gmzh@scu.edu.cn)



$ T 2

W, SF E AR E B A TR L 1) R VR T 99

M2 . X TKRPKE TS, 5 RINE K
DA S K IS AT i R R B AR 2 LA 24
FEELMR R Z —, 411959 FEE 1 Malpasset HE3
TR, 1963 “E KA Vajont HESNT I 2L 5225 4R K
B, 1976 X Teton LIRS 2 A Hilk, WA
BT R RN Rz M, Tl SR %
JETREM S, AEE ORI B A BRI K 5 2
BUA RIS E A B HVIRR .. RIARBE RBE
FEAE IR S0 T R YR TR I 22 s AT A i ™ R AR
BREE., AMFEIRRNE, &L TR
X GAATE AR, AR LA B H 45 4 T P B [ 1
SERIPR RS R T L R ). Al o 2R 24BN 2%
B A RB R R E AR @S, K, 7ERF AR
FARIBIFERFVE AT, R I SE B AR BT 5 AR 2R BRI 2%
VT AT R R (B AR T

SR AR A A PN TR R B 24 BRI 2 ) L AR 4y
A FEASHECAIREN,  Geih 17 BB TR I R o 2% B A4 R
PIFEH, N TRER AR B J15AT A 9E S B AR A
FPRAL TR R . FETER Sk EORNES T BAA AHIR
KAHRAE , Baecher™ 2 ) 7[R 45 1 # AR AL . Warburton'™!
MARRL2Ef B R, 3 7152 Poisson [F B
ik [ 9 201 F A5 B Poisson [RIALASAY, %o =4 F R 2%
B R = IRl ] RELEEAT T 9L, BAE A TR S5 3Y)
JRIX KA ARISREURT Poisson [7 4 BLAZ 7047 [ 4
Wr, MIIS E5EE 7T ELN S S ECHERT Y VR AT E A
IR . Jint9E T Poisson HHAMPEIRIZLRRAE Y R[]
K Il 5 5 Lo HEED, HES 7GR B E R T4
TffEdT i, R FLBAEAR ST B T AR 2
B X 285

BB 4% (DFND R 2 S s 7k Py i
BRARZER T RRAL,  AT5AS B X LB X 28 1 1 Jo 134T
=i, HAT, © 2B, 2L
HAB IR BN 2. B, BIRRSESE T )L
A 3 10 Xof 2R T 19X 28 B 5 B 48 ) (1) 93 TR SR A 36 AT T
FCo BRO1T S ONE S S LB T BOSE L T A AR
PRZE IR, FEWTTE T BRI 48 AL IR 70 TR AE . 29
T AT E2 12 B A 5L 43R A SR R DX 4% 114 52 M A
Tor M, (A B8 B4 I i S22 BRI 48 1 3% 38 5 1
Jafaril Ve f 4R RIBRIN 4, KRB I 4 KD

M B UL A, RS T LT 2855
BERNTRERR. WA Jafari TR EE, &
RGBT R AR AR R I 28 0 4, BT 1A
B E T NERBIER S L ENREE LN ERR
Fo IR, BEX=ZEEMIRBEINLE, Aok Z RN 4%
1) 3 VR AR E B R 1) R G L. kT IR A
RINS™ =R 45 MV &, I P63 1 2R B o0 45
SEEIRTER, ST R =2 B AR R R 45 1 &
[ SEPEAFAEREAT T E, DV ARBUE B LRI A FU 2L
S

1 DFN EM#EAR

PRI, LS A SR DX 26 2 [1) 23 AT AR AL i Ak
T CRFET BE AT BPIRES, HETEAR R EEE
i Sk A AL BT S i R BORIR TR X
WA R EIME. BETARRRGHEEE1728
PR 2% BAG),  J2 SIEIH SR PR X 28 AH SCHIF 78 nT AL 1Y) B 20
F& o ARSCAEBK R 5ROV 5 H A2 T I ) 4 40, T LA
(Rock Mass Joint Network Simulation 3D)RINS™ [
fitl b, 2% REAH AU R AL L BRRAR, S T3 RIX A
HARGE R = BRI AL . RINS™ T AA R A
Monte Carlo J57%, f&8) MATLAB &4t/ B E: 1,
REf% SCIAS [R) RUBE R (R B4 B 2 2T B (R T AR AL, 58
B e gt R SRR A AL bR T R AR )
Ao POHCHBRM L BB EAR S HNEER 1, =4
B pR 2 AR LI 1, REBR AR50 AR A Fisher 4347,
HAHN9,

1 RN ER B R EE

Fig. 1 Schematic view of 3D fracture network
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Table 1 Basic parameters of discrete fracture network reconstruction and measuring window
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Fig. 4 Anisotropic characteristics of fracture density
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Fig. 5 Anisotropic characteristics of fractal dimension
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