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Apnplication of digital image-based heterogeneity characterization in coupnled
hydromechanics of rock
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Abstract: The heterogeneity has significant effect on the failure process and seepage characteristics of rock. A digital
image-based (DIB) technique was proposed to characterize and quantify the heterogeneity of rock, and it was implemented into
RFPA (Rock failure process analysis) code in order to simulate the complete failure process of rock under both the external
loading and fluid pressure. It was shown by numerical simulations that the DIB technique was effective in capturing the rock
heterogeneity, and it paved a new way for quantifying the effect of local heterogeneity on macroscopic failure process and
seepage characteristics.
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Fig. 1 The digital image of cross section of the rock sample and

[

T

its [ values of pixels

Mg EuF, e TR ok, XEE At
FIR P REAT U, 38T RS S P IR SR S i
ESH TS TAE BB TAGHEEAR, e
EEAH S R, R 1A, RS TEm
ANEN AR, SR AR . X AR E S ™
P M1 HATBARR S PR BRI . B IZIE R
ARG PR T AR RSP . SRBERINSIE R SF
ZH, BATTRT CALE T8 53 A PR ity 7 380 g
L REEANZE R AT E (L 2 Bros). iz ]
DUE ) M1 T M2 AT RBAR IR S R A RN 1
BIER, AT RS .

Fz1 EARSYHEGEMEEE. BRRERENEER

Table 1 Young’s modulus, strength and permeability of minerals in

the rock
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Fig. 2 Distribution of Young’s modulus and permeability
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Fig. 3 The boundary conditions for the numerical simulations
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Fig. 4 Failure process and flow characteristics of rock sample
under the axial loading and pressure gradient in vertical
direction
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Fig. 5 Failure process and flow characteristics of rock sample
under the axial loading and pressure gradient in
horizontal direction
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