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Abstract

Investigation of the influence of type and maximum size of lightweight
aggregates on the fracture characteristics of lightweight self-compacting
concrete by means of the boundary effect model

Ali Sadrmomtazi
Professor, Department of Civil Engineering, Faculty of Engineering, University of Guilan, Rasht, Iran.
Hamed Pourahmadi Sefat Arabani*
Department of Civil Engineering, Faculty of Engineering, University of Guilan, Rasht, Iran.

Abstract

The influence of type and maximum size of lightweight aggregate on the fracture characteristics
of lightweight self-compacting concrete (LWSCC) was investigated. For this purpose, nine
mixtures of LWSCCs containing scoria and LECA were prepared in three classifications: 100%
scoria - 0% LECA, 50% scoria - 50% LECA, and 0% scoria - 100% LECA, with maximum
aggregate sizes of 9.5, 12.5, and 19 mm. Fracture characteristics were determined by means of
the boundary effect method (BEM) using the geometrically similar notched beams with a constant
notch-to-beam depth ratio. The results showed that the fracture energy decreased by an average
of 6.6% with increasing maximum aggregate size. Moreover, the fracture toughness and tensile
strength obtained from BEM also decreased by an average of 3.8% and 7.3%, respectively, with
increasing dmax, while the reference crack length increased by less than 8%. By replacing LECA
with scoria, the fracture energy, fracture toughness, and tensile strength obtained from BEM
increased by an average of 20.1%, 19.1%, and 36.9%, respectively, and the reference crack length
decreased by an average of 24.4%. All samples were in the nonlinear fracture mechanics region.

Keywords: Fracture mechanics, Lightweight self-compacting concrete, boundary effect method,
Scoria, LECA.
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