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Fig.1 Random polygon aggregate model
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Fig. 2 Plastic damage model of concrete
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Fig. 3 Relationship between section and particle size
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Fig.4 Finite element model
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Tab.1 Aggregate proportion distribution

U R A% / mm 40~80 80~120 120~150
He i/ % 33.34 42. 89 23.57
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Tab. 2 Mechanical parameters of various materials
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Fig. 5 Crack development process of big recycled aggregate self-compacting concrete beam
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Fig. 6 Fracture surface of test beam Fig. 7 Destruction of test beam
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Fig. 8 Crack development diagram of big recycled aggregate self-compacting concrete beam
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Fig.9 Load-deflection curve of beams
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Study of cracking propagation mechanism of
self-compacting concrete beam with recycled large aggregate
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Abstract: As the theoretical basis for reliability design of beam structure, crack propagation
mechanism of recycled large aggregate self-compacting concrete beam is of great engineering
significance. In this paper, numerical simulation of recycled large aggregate self-compacting concrete
beam with different big recycled aggregate replacement rate was carried out, and the crack propagation
and load-deflection curve of recycled large aggregate self-compacting concrete beam were analyzed.
Results show that the method of random aggregate model is feasible for the crack propagation
simulation of recycled large aggregate self-compacting concrete beams. The cracks mainly propagate
along the interface between recycled large aggregate and self-compacting concrete, and a few of cracks
pass through the recycled large aggregate. The crack propagation mechanism of recycled large
aggregate self-compacting concrete beam with different big recycled aggregate replacement rate is the
same. Compared with self-compacting concrete, the bearing capacity of recycled large aggregate beam
decreases, and the brittleness increases.

Keywords: recycled large aggregate; self-compacting concrete; random aggregate model; numerical

simulation; crack propagation



