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Study on Failure Behavior and Size Effect of Lightweight Aggregate
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Abstract: The lightweight aggregate concrete is widely applied to practical engineering structures due
to its advantages of lightweight, high strength and good thermal insulation performance. From a micro-
scopic standpoint, the concrete material is considered as a three-phase composite consisting of aggre-
gate, mortar matrix and interfacial transition zones. A two-dimensional meso-numerical analysis mod-
el considering the effect of heterogeneity of concrete material was established. The similarities and dif-
ferences of compression and splitting failure behavior and size effect between lightweight aggregate
concrete and ordinary concrete were studied, and the failure mechanisms of both materials were re-
vealed. The result shows that: the compression and splitting failure of lightweight aggregate concrete
cause the fracture of aggregate particles, while the aggregate is intact when the ordinary concrete fails;

compared with ordinary concrete, lightweight aggregate concrete has more significant size effect of
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compressive strength due to its strong brittleness; the size effect of splitting tensile strength of light-

weight aggregate concrete is similar to that of ordinary concrete.

Keywords: lightweight aggregate concrete; size effect; meso-scale simulation; compressive strength;

splitting tensile strength
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Fig.1 Meso-scale simulation models of concrete specimens
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Fig.5 Comparison of compression failure modes between lightweight aggregate concrete and ordinary aggregate concrete
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