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STUDY ON EVOLVING CELLULAR AUTOMATA(ECA) TO MODEL
CRACK OFBRITTLE ROCK

WANG Shi-min' 2 FENG Xiating" 2 WANG Yong-jia© ZHOU Hui?
(1. School of Resources and Civil Engineering Northeastern University Shenyang 110004 China
2. Key Lab of Rock and Soil Mechanics  Ingtitute of Rock and Soil Mechanics  Chinese Academy of Sciences  Wuhan 430071  China)

Abstract Based on the theory of cellular automata evolving cellular automata(ECA) model is set up considering
the fundamental of rock mechanics. In the ECA model the strain-stress relations of the brittle rock are considered
to agree with the perfect elastic constitutive law in meso-cosmic view but in the macroscopicaly view the brittle
rock is a kind of nonhonmogeneous material and its nonhonmogeneous distribution is assumed as Weibull
distribution. Breaking out the limit that the CA model only consists of one kind of cell aneighborhood model with
two kinds of cellsis brought forward in the ECA model. Therein oneis the node cell and the other is triangular
cell. Displacement force stress and strain are taken as basic variables of the system. The tensor and scalar are
defined at the triangular cell and the vector at the node cell. In the ECA system the triangular cell and the node cell
are taken as neighborhoods with each other and evolved according to the loca international rules. The tensile
failure and shear fracture are taken into account by the triangular cell’s evolving followed the failure rules which
are on the basis of the modified Mohr-Coulomb criteria. According to the above-mentioned method the simulation
of the loading and failure process are carried into execution.
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Fig.1 Classical neighborhood model in cellular automata
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Fig.2 Neighborhood model of ECA
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Tablel Parametersof rock specimen
IMPa IMPa IMPa 1) I(kg- m ¥
60 950 6.19 54.9 477 0.274 2600
4 60 mmx 30 mm( x )
Fig.4 Sketch map of calculating the unbalance-force of 1 200(30x 40) 656(16x 41)
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Fig.5 Failure process and stress-strain curves of rock specimen
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