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Table 1 Input material mechanical prop erties

(mean values)

Paramater Denotation Value
Young's modulus Eqy 10 GPa
Poigson’s ratio 8 01.25
internal friction angle ] an°
compression strength Fe 1 MPa
tension strength i 10 MPa
residual strengih o [ MPa
residual strengih K 06 WPa
permealility kn 0.1 cmfs
water pressure HAp 15 MPa
water pressure coefficient € 0165
homogeneity index m 2
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STUDY ON MODEL OF DAMAGE AND FLOW COUPLING IN BRITTLE
ROCK FAILURE PROCESS "

Yang Tianhong  Tang Chunan  Liang Zhegrhao LI Lianchong Zha Wancheng
[(Centre for Kook Mstability and Seismicity Besenrch, Northeostern Dndversity, Shengag 110004, Ching)

Tham L.(.

(Department of Civil md Strictrad Engimesring, The Undiversity of Hong Kong, Hong Kong)

Abstract Experimental results provide strong evidenee that rock permeability cannot be a constant but a
function of stresses and stress-indueed damage. In this paper, a numerical code Rock Failure Process Analyvsis
(F-RFPA*Y) is implemented by introducing a flow st ress-damage (FSD Model ) coupling model far heterogeneous
rocks and taking into account the growth of the exdsting cracks and the fommation of new fractures. In this FSD
model, material is discribed by many elements with the same size and different mechanical and permeability
parameters in order to reflect the heterogeneity of rock. The water fluid pressure during failure process is
obtained by flow and stress coupling iteration. A coupling analvsis of flow and damage under hydranlic fracturing
on rock is attained fo simulate the fracture process of rock, and this model has been used to investigate the
behavior of fluid flow, damage evolution and their coupling action in samples subjected to both hydraulic and
biaxial compressive loading. Two numerical simulations are given. The results of the first simalation suggest
that the nature of fluid flow in rocks varies from material to material and the peak strength of the rock samples
and the change of rock permeability during progressive failure process depend strongly upon the heterogeneity
of the rocks, and the numerical results compare well with the corresponding experimental results Another
simulaticn result presents a failure prooess subjected to tensile stress caused by pore pressure. Tt shows that

the FSD model is valid by comparing with the experimental results.

Key words failure process, heterogeneity, brittleness, permeahility, F-RFPA®P
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