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Finite element analysis of influence of fracture stiffness changing with stress on
thermo-hydro-mechanical coupling in dual-porosity medium

ZHANG Yu-jun, XU Gang, YANG Chao-shuai
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Introducing and modifying the continuously yielding joint model, and simultaneously considering the composite impact of
mechanical dilation/compaction and pressure solution on fracture aperture, the FEM code for analysis of the thermo-hydro-
mechanical coupling in dual-porosity medium established by the first author was improved. Through the numerical simulations in
which there were two patterns of changing the fracture stiffness for a hypothetical nuclear waste repository, the variations and
distributions of temperatures, fracture stiffnesses, normal stresses, pore (fracture) pressures, flow velocities of groundwater were
investigated. The results show: compared with the case of unchangeable fracture stiffness, the temperatures in the computing domain
are lower in the case whose fracture stiffness is an exponential function of normal stress; the magnitudes of stresses within the rock
mass in two cases are also some different, but the characteristics of stress distribution are similar to those of fracture stiffnesses
obviously; and the negative pore (fracture) pressures in the case with changeable fracture stiffness are smallish (about 98% of case of
unchangeable fracture stiffness).
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Fig.3 Temperatures contours at 4 years (unit: °C)
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Table 1 Main computation parameters
L FLBR A BB R PR BELAE Lt C B SRAES vl
ﬁ)ﬁ 3 1 1 1 1 1
/(kN/m’) $10 ko /(m/s) E/GPa u /(kT-kg'-°Ch p/°C /(Wem'.°C"
HE 26.7 0.1 1.24x10 " 37 0.23 1.0 8.8x10° 2.8
[ fL Ak 25.0 0.0 1.0x1077 53 0.21 0.7 1.0x10° 5.3
T AN $,=0.05, @=0.02, ¢=2.0.
F2 RERANHESH
Table 2 Parameters for fracture sets used in calculation
A — ﬁ@%ﬁ IR/ (GPa/m) Y1 NI /(GPa/m) LB WA IFE ﬁ%@ ﬁ%@ %ﬁ{? B R
g P EIE WU e ke Ko ks home $n/10° BL/mm TR ki /10°% (mls)
S/m I 6/C) ' B'/mm B /mm B™ /mm
K 0.3 1 0 1.0 3.0 0.5 050 2.00 0.25 0.42 1.25 0.10 0.25 1.00 1.28
T 0.3 1 90 1.0 3.0 0.5 050 2.00 0.25 0.42 1.25 0.10 0.25 1.00 1.28
7E: JRC =274, ®=0.0002, B=0.0151, yx=02.
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