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Approach to Generation of Random Polyhedral
Aggregate Model for Concrete

LI Tan"  ZHU Cimian
( Department of Building Engineering Tongji University Shanghai 200092 China)

Abstract A simple and effective random polyhedral aggregate model was developed for micromechanical
analysis of concrete. Through introduction of three random variables and two control parameters the ellipsoid
was translated into irregular polyhedron. The irregularity of aggregate was controlled by two parameters and the
shape and sharp of ellipsoid were controlled by the property of ellipsoid. Examples showed that the random
polyhedral aggregate model can reflect various graded aggregates in actual project and provide sufficiently
accurate results for concrete inhomogeneity studies.
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Fig. 1

Position relation between point and ellipsoid
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Fig.3  Aggregate packing model
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Fig.2 Aggregate shape 0.05 mm.
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y 0.47n 0.2a b 0.6 5
0.4, 3(a) n m 1 2
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12.11%; 3(¢) n m 4 ’
6 19.24% . 2
Table 2 Material parameters
fIMPa | f/MPa | E,/GPa i
1
Table 1 A " dati 25.0 2.5 26.0 0.22
able ggregate gradation 0.0 0.0 P o6
/mm 25 3135 40 30 22.0 1.5 25.0 0.16
/% 100 70 40 0
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Fig.4 Finite element mesh
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Fig.5 First principal stress contour in

central vertical cross-section

Fig.6  Crack propagation process of concrete

under uniaxial compression
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