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Fig. 1 Cross-section of concrete specimen
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Fig. 2  Numerical model of random aggregate
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Fig. 3 Particle size of concave aggregate
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Fig. 4 Comparison of the filling procedures

for random aggregates
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Fig. 6 Final filling results for random aggregates
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Fig. 7 Numerical results of the finte element meshes
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Fig. 8 Numerical analysis of damage and fracture

under uniaxial static loading
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Fig. 9 Combination of local cones in a 3D numerical

meso-model of concrete specimen
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scopic study of concrete 1. Generation of random

Numerical generation and efficient distribution for random shape aggregates

in mesoscopic concrete model

LI Jian-bo""*, LIN Gao'?, CHEN Jian-yun'*

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2. Earthquake Engineering Research Division, Dalian University of Technology, Dalian 116024, China )

Abstract: The meso-mechanics analysis on the basis of numerical random aggregate model can provide
convincing theoretical and numerical supports for the macroscopic strength analysis of concrete
structure. According to the objective various aggregate grading curves, an improved numerical method
is presented for the aggregate numerical generation with random shape and particle size. which breaks
the numerical limit of convex aggregates in other common methods. During the aggregate generation
process, techniques of distinguishing overlap regions and filling complex regions on the computer
graphics are used to remove the regional overlap in the packing process. The definition of dimensional
extreme ratio for particle size is proposed to control the figure of random rock aggregates. Also, an
effective method under a little artificial interference is adopted in the forming process of concrete
meso-mechanics model to improve the successful probability. The efficiency and feasibility of the
presented random aggregate generation method is numerically validated by the practical generation

results.

Key words: concrete; mesoscopic numerical simulation; random aggregate model; finite element

method



