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Fig.1 Damage distributions of concrete
specimens under uniaxial tension
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Fig.2 Stress-strain curves of concrete specimens under uniaxial tension
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Fig.3 Definition of brittleness index
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Fig.5 Crack propagation direction n,and vector n,
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Fig.4 Changing trend of brittleness index for concrete specimens
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Fig.6 Crack propagating trajectories of aggregates with two shapes
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Influence of aggregate shape on tensile strength of concrete

QU Hong-chang CHEN Guo-rong XIA Xiao-zhou
College of Civil Engineering Hohat University ~Nanjing 210098  China

Abstract Concrete is conceptualized as a three-phase composite consisting of mortar aggregate and their interface. The
Monte-Carlo method is used to generate the random aggregate model the Mazars isotropic damage evolution model is
employed to describe the meso-mechanics deterioration of elastic damage of the concrete and the finite element method is
adopted to numerically simulate the uniaxial tension tests of two three and four grade specimens with circular and
polygonal aggregates respectively. The results show that the ultimate load capacity of an arbitrary polygonal aggregate
specimen is greater than that of a circular one of the same grade and that the concrete strength from two grade up to four
grade decreases in sequence. It is also concluded that during the softening stage of the stress-strain curve the softening
curves of the circular aggregate specimens are gentler than those of the polygonal ones and that the brittleness indexes of

the polygonal aggregate specimens are larger than those of the circular ones.
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