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Investigation of the representative elementary volume of
fractured rock mass using the homogeneity index

WANG Xiaoming”, DU Yufang', LIANG Xuli'
(1. School of Urban Geology and Engineering, Hebei GEO University, Shijiazhuang, Hebei 050031, China;
2. Hebei Center for Ecological and Environmental Geology Research, Hebei GEO University,
Shijiazhuang, Hebei 050031, China)

Abstract: Representative elementary volume (REV) is a fundamental concept in rock mechanics and its existence
is a prerequisite for estimating the equivalent parameters of rock mass and applying the continuum method to
investigating the rock mass. To comprehensively consider the effects of fracture size, orientation and density on
the REV of rock mass, the heterogeneity index (HI) is presented to estimate the REV. The concept and meaning of
HI are elaborated and 20 random realizations of fracture network models with moderate spacing and medium
persistence are implemented using the General Block software. For each realization, ten rock mass models with
different sizes are selected to calculate the HI. The results show an obvious size effect of the homogeneity index.
The mean value and standard deviation of the homogeneity index are 0.5 and 0.14, respectively, when the size of
the rock mass is not less than 8 m, and the REV for the rock mass is determined to 8 m. The investigation of the
surrounding rock mass of the underground powerhouse in the Three Gorges using the HI shows a REV size of 60 m,

which can be used as a criterion for the applicability of the discontinuous method. HI is a new index proposed
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from the perspective of rock mass structure, which is suitable for determining the REV and statistical range of rock

masses. It is of great significance for the statistical analysis and investigation of the equivalent parameters of rock

masses.

Keywords: fractured rock mass; representative elementary volume; heterogeneity index; fracture network;

size effect
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Fig. 1 3D fracture network of the MS1-MP1 model ( model
dimensions:20 m )
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Table 2 Parameters for the simulated fractures of the
MS1-MP1 rock mass
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Table 3 Fracture parameters of the surrounding rock mass of
the underground powerhouse in the Three Gorges

By iR 1 2 3
R AIE SHEOEAS HHOEA MPBOEA
AR BIE/m 448 481 5.19
PRAREZE/m 2.98 2.81 2.92
PR AL Fisher/3ffi Fisher/ffi Fisher/ i
SR/ (0) 80.07 261.77 355.76
STy fifh /() 40.22 47.52 71.70
S 9.50 7.80 10.19

=Y RE/(%m”) 0.002 834 0.002 626 0.002 775

R4 A B S B ALA B T 20 4~ 3K R 100 m fY
YL B, 4 BRI R A S EOR TR R
AR HL 2B R K 4, TLE W, ST
L3 T B A AR HI TRVRE BT B 0 0 ROSH 8806, 2
RRSEA/INT 60 m B, He HT BEARFRETE 0.7, R4 HI
P SF- 5 1B RN b M 22 25 6 ff 8 1% 4 TR 19 REV 2l 60 m,
F WX 2 R R AT GE 1 3 B 1 ROSE AS R /N T 60 mx
60 mx60 m. #5 AF 580 Bl /N Tz R, IR F R % 2
NI WRER ISR SR LN & 2

—— ave

10 20 30 40 50 60 70 80 90 100
WFE X IR ] /m
B4 =R TRIE BEFIEHRAHSRTHXR
Fig. 4 Relationship between HI of the rock mass of the
underground power station in the Three Gorges and domain size
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