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Coupling analysis of seepage and stresses in rock failure process

R, ERE, KT R, DR
(L ZRAb RS A WA S e Fi b, 38 JLBR 110006; 2. s koo B0 SRS EL, TIR 4R 221008)
1 R Bion B A G — R B, WHE T RSB IR T I S B P B R, 1E Biot HEA T RE A LG b, 54 0 — A o
B35 R BN LI A R K RAORR G T 1L, FFE5 8 5T 1 RFPA SRPESR 05 AR 5 12, SIS B R Rk /A S1X — W&, 1t 18 A
s BB - MRS IR, FFR A A WAL RRB - AR S BT R4 F- RFPA™, 9240 4 T 3 Wi, iX /> R 45 ik 2L 4
(A B O R R 20 AR A L LB - LR S L AT B4
KGRI B R E ORI R BB R R R
FE S HS: 0 346 SCERARIRAD: A SCEE4S: 1000~ 4548(2001) 04— 0489- 05
TEE BT BRI, 55, 1968 454, 1 Wik 78 A, I 2 32 Mo 1 W 2 ook 2 1) U BE SR 5
YANG Tiarrhong', TAN Churran', ZHU Warr cheng', FENG Qi yan®
(1. Center for Rock Instability and Seismicity Research, Nortlreast University, Shenyang 110006, China; 2. School of Resource & Environment, China University of
Mining and Technology, Xuzhou 221008, China)
Abstract: By reviewing Biot s seepage mechanics theory, this paper discussed physical meaning of coupling seepage equation parameters. According
to the basic equation of Biol s seepage mechanics theory, a coupling equation is added to describe the variety of permeability and porosity. On the
basis of elasticity damage equation in RFPA, a new concept of mutation coefficient of permeability is introduced into the equation, a coupling equa-
tion of seepage— stress in damage propagation process of rock is brought forward, and a new code of coupling analysis of flow and solid in Rock
Failure Process Analysis (F— RFPA?") is developed. The results show that seepage rule and coupling mechanism of seepage and stress in initiation,
propagation and evolution of cracks can be simulated by the new code.
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Fig. 1 Elastic damage constitutive law of element

under uniaxial tensile stress
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Fig. 2 Elastic damage constitutive law of element
under uniaxial compressive stress
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Table 1 Mechanical parameters of rock sample
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Fig.3  Diagram of loading of rock sample
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Fig.4 Stress strain curve of rock with and without
hydraulic pressure in loading process
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Fig. 5 Distribution of shear stress and
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sample with hydraulic pressure
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Fig. 7 Permeability-strain behavior of rock specimens
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Fig. 8 Crack pattern of rock specimen on hydraulic pressure
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