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Fig. 1 Equivalent cellular mesh
(a) —Mircro-heterogeneous particles of rock;

(b) —Cellular mesh
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Fig. 3 Damage evolvement process of cell

(a) —Failure process of subcell; (b) —Energy variation of cell
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Fig. 7 AE simulations for different
homogeneous rock by PCA

(a) —Homogeneous rock; (b) —Heterogeneous rock;

(¢) —Much heterogeneous rock
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Fig. 9 Simulation of damaged zone of crack tip

(a) —Initial state; (b) —Evolved state
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Fig. 10 AE simulations of rock containing a crack
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PCA model for simulating AE and chaos in rock failure process

TAN Yurrliang', ZHOU Hui’, WANG Yongjia’, MA Zhrtao'
(1. Engineering Mechanics Department, Shandong University of Science and T echnology,
Tai an 271019, China;
2. Wuhan Institute of Rock and Soil M echanics, The Chinese Academy of Science, Wuhan 430071, China;
3. College of Resource and Civil Engineering, Northeastern University, Shenyang 110004, China)

[ Abstract] Based on the physical and mechanical characters of micro- heterogeneous material as rock, a new theory of physical cellu-
lar automaton (PCA) which can simulate acoustic emission and chaos in the failure evolving proces of micro-heterogeneous rock is set
up, according to the energy transfer law. With simulating for homogeneous grit and heterogenous granite by PCA, the Lyapunov ex-
ponents are 0. 45 and 0. 623. Therefore, the larger heterogenous of rock, the stronger chaotic of mechanical behavior, this leads to
much more difficult to predict the rock failure evolving process. The AE simulating results by PCA accord with the Mogi’ s laboratory
results perfectly. PCA breaks through the mode of classical cellular automaton only is used as a mathematical operation and is devel-

oped to an effectively physical and mechanical method.

[ Key words] acoustic emssion; chaos; physical cellular automaton
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