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Background Application in ordinary concrete
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Objective and Scope Application in high-performance cementitious composites

Objective: to explore the feasibility of the application of waste-based artificial aggregates

in cementitious materials and evaluate the overall performance » Target: Artificial fine aggregates (AFA) 10 mm
Scope: « Overall Mechanical properties: N I 25 .
» Ordinary concrete: Physical and mechanical performance < Comgressive strength =10 IMiza e o , #jﬁ h
 High-performance cementitious composites: Mechanical performance, cracking > Tens!le streggth > 6 MPa ; '-H;T"._-.:;;fjg'_ S0
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Artificial aggregate technology and properties > Saturated multiple cracking B ianll _.
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= Summary and Findings
E It is feasible to use waste materials to develop artificial aggregates, and their applications in
Alkaline activators | 8 T g ordinary concrete and high-performance cementitious composites are demonstrated.

 Artificial coarse aggregates are effective to reduce the self-weight of the produced ordinary
concrete, but the concrete strength is inevitably lower than that of natural aggregate concrete.
However, the current highest artificial aggregate concrete strength is around 48 MPa, which
can satisfy most of the construction work.

Artificial aggregate properties

 Artificial aggregates can be produced
from different materials (left: fly ash &
right: red mud).

 Artificial fine aggregates are suitable for the production of high-performance cementitious
composites with high compressive strength over 110 MPa and high tensile strain over 6%.
The lower strength of artificial fine aggregates than matrix can help induce more microcracks,
which facilitate saturated multiple cracking and excellent tensile ductility.
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* The produced crushed artificial coarse
aggregates have similar shapes to
natural aggregates.

* The water absorption values are
generally larger than 15%.
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