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ABSTRACT The relative theory and mathematical model of Movable Cellular Automata (MCA)
method were introduced in this paper. Deformation process of the 325# concrete specimen and the
325# pure cement specimen were also simulated by MCA at three different loading rates, 1 m/s,
5 m/s, 50 m/s. The conclusion has been drawn on the basis of the simulation experiment in which the
aggregates were added to enhance the properties of concrete materials as blocking up the propagation
of cracks and flows. The response functions of the two specimens at the different loading rates are also
obtained.
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Fig.1 Structure of automata in modeling Fig.2 Position states of neighboring au-
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Fig.3 Two kinds of realization states between the automata
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Table 1 Mechanical parameters of 325% pure cement and aggregate

B 4 325% diKIRiREER 3257 IREEL AR
Fig.4 Specimen of 325% pure cement (a) and

the specimen of 325% concrete (b)

Material Poisson ratio Density Young modulus Proportional limit Yield point Ultimate stress
g/cm? GPa MPa MPa MPa
325#pure cement 0.25 2 20 110 115 120

aggregate 0.2 2.6 50 230 240

250
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B 5 3257 diKIBiREERTSGT R~ (v=5 m/s)
Fig.5 Fracture process of 325% pure cement specimen at different step (a) Step No.=20, (b)
Step No.=30, (3) Step No.= 60

b

6 3257 JRMELIREEWT LR (v=5 m/s)
Fig.6 Fracture process of 325% concrete specimen at different step (connect state: there is
line between automata, disconnect state: there is no line between automata) (a) Step
No.=15, (b) Step No.=25, (3) Step No.=45
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Table 2 o1 and &}, of the two specimens at different loading rates

Loading rate 325# pure cement specimen 325# concrete specimen

Yield stress Yield strain Yield stress Yield strain

m/s MPa MPa
1 140 0.0072 180 0.0072
50 2500 0.0003 2500 0.0072
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Fig.7 Stress — Strain curve at different impact velocity (a) 1 m/s; (b) 50 m/s-Specl - 325%

concrete specimen, Spec2 - 325" pure cement specimen
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