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Influence of statistical distribution dispersion in the fracture size
on blockiness REV of fractured rock masses

XIA Lu, XIE Juan, YU Qingchun
( School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China)

Abstract; The existence of representative elementary volume ( REV) is the premise of using the continuous-
media method to study rock mass, and it can be studied from the view of blockiness. The size and statistical
distribution of the fractures are the important factors in the blockiness REV of fractured rock masses. In this
paper more generalized models are built to examine the influence of statistical distribution dispersion in the
fracture size on the Blockiness REV of fractured rock masses by using the General Block software, which was
developed by our research group. The most common statistical distribution of the fracture size, the normal
distribution, is used. For each model, multiple realizations are carried out to reduce the effects of
randomness. To improve the efficiency of computation, 9 random realizations are performed when the model
domains are small. When the model domain sizes reach the REV volume, 100 random realizations are carried
out. Five different standard deviations are considered in the simulation analysis to study the influence of
statistical distribution dispersion in fracture size on the blockiness REV (1 005 fracture models are

established, and rock blocks in each models are identified to calculate the blockiness). The results indicate
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that if the distribution of fracture size is normal, the REV is controlled by the mean value of the fracture size,

and the blockiness increases slightly with the distribution dispersion in the fracture size.

Keywords : representative elementary volume; fracture size; dispersion; blockiness
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Fig.1 Curves of the probability density function of normal

distribution
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Table 1 Spacing, persistence and three-dimensional density (d,) of the fractures in the 77 fractured rock

models (D = persistence; C =spacing)
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(ECS) (VCS1) (VCS2) (CS1) (CS2) (MS1) (MS2) (WS1) (WS2) (VWS) (EWS)
C=0.02m C=0.04m C=0.06m C=0.13m €C=0.2m C=0.4m C=0.6m C=1.3m C=2m C=4m C=6m
e 4
A AR 0.159 2 0.079 6 0.053 1 0.024 5 0.0159 0.008 0 0.005 3 0.002 4 0.001 6 0.000 8 0.000 5
(VHP) D=20.0 m
12 2 R
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(HP) D=15.0 m
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Table 2 Parameters for the discrete fracture network of

the MS1-MP1 model
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Table 3 Comparison between the theoretical and simulated of the

fracture radius in the MS1-MP1 model
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o S etz PR R CEREN 2 2
- wn/m o w/m KAE/m  {H/m /m 58

0.10 3.25 0.10 3.26 3.572  2.908 0.664 1107
0.25 3.25 0.25 3.27 4.054  2.395 1.659 1107
0.50  3.25 0.51 3.29 4.859 1.54 3.319 1107
0.75 3.25 0.76 3.31 5.663  0.684 4.979 1107
1 3.25 0.99 3.32 6.188 0.394 5.794 1107
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Fig.3 3D fracture networks produced by different statistical
distribution dispersions in the fracture size of the

MS1-MP1 model ( model dimensions: 4 m x4 m x4 m)
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Fig.4 3D models of rock masses produced by different

statistical distribution dispersions in the fracture size of
the MS1-MP1 model ( model dimensions: 4 m x4 m x4 m)

3 REXNEHMES REVHIXR

3.1 REER/INES RS A B A R E 1 56 R
FIH] General Block ¢ % rp 45 [] -+ 45 4iE Ji€ 1
PR TR v B A [l R R AIE S Y LT 9 B AR AL e BE AT
BGt o Mo SCRRE6 ] A C A5 o 45 ) - 25
T Jr A B AR TR T 503 Bl IR B 10 A% 2L Bt A B
VR SR TR BE A T RS E , B i 25 ) B - v 45 S J 1
HRBAE REV R/N R 4 m x4 m x4 m, iy T B
SEH A RS BRI BEAL A, O 1 45 B B R /N B
P55 5 A AR AR TR BE 1) 56 2, 10 BE AL B9 52 ), A 2
XA AL SR 4 mox 4 m x4 m, R LIE Pk
Giit o i 5 A A ARHEZE (0 =0.1,0.25,0.5,
0.75,1) BYIE 50 A1 26 18 T B 2B I 45 LR, 73 531 it

7 100 YR REHIL 52 B, 22 ] 28 B 1A 1) B R A 7 38 i 2
B S S 1 2 T o A o BB JEE B BB S B (L 5) o Bl v
I (B) AR R PR AL B2, B R by SR B 1A
TE A ST He AR 9 8 A BT S M b B o R 0 L
i (or) 27m 2EBUR /N i B HORE 52, RIVBR i 22 (o) L
Y il R 2 100 R BEAL 5SS BLA - H . i 18T S
UL AR B R A A R i A R B SE JRE A S o A Y
P HIOTR 2 8 R T WS A7 396, e M A 7 BE N 85.31%
HENE] 90. 96% o RIVEE 3 ¢ B A R 1 St 30 A 1) 5 1K
T 2R Ak, v A5 ] - v 45 A Ji M 2R B RS R £ B 1k
PCTE R A A8 A, FOAR B S R AL T AR X B R 2 . X
VTR AR B — R WS OL T, WEE T A 1
HORE JEAE AL, o AL () BRAR AL R JEE 2 s A T, 31X 7
T A 1 T 3 — B PR AT ST

2 U Y T T
&
v I
038 ] £ | H H
¢ ! : § - i
° §
06g & . . .
Q ° H .
04l ° . ¢ .
L] [ ] .
02l
0 L 1 1 1 J
0 0.2 04 0.6 0.8 1.0

5 mEHE-PEERERNBSE (RELE:
dmxdmx 4mBESREERERZITHHE
HEE(c)WXER
Fig.5 Relationships between B and statistical
distribution dispersion in the fracture size (o) of the

MS1-MP1 model ( model dimensions: 4 m x4 m x4 m)
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