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Investigating the Effects of Replacing Natural
Aggregates with Waste Tiles on Engineering
Characteristics of Asphalt Concrete
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ABSTRACT

With the ever increasing environmental awareness and scarcity of aggregates,
incorporating various wastes was attempted to serve as recycling uses, attaining the
purpose of sustainable development. Regeneration aggregates have been widely applied
to asphalt concrete in pavement engineering. In the present study, we used waste tiles to
replace the natural aggregates in asphalt concrete and investigated the engineering
characteristics. Waste tiles were collected from tile plant and crushed scrap which was
washed. Different kinds of physical analyses including resistance to abrasion of large size
coarse aggregate, soundness of aggregate, specific weight, and absorption were made.
Marshall mixing design test with different substitution quantity of nature aggregates was
analyzed. Crushed crap of waste tiles replaced natural aggregates with particle size, 4.75
mm, and the substitution quantity increased from 0% to 20% to find the optimal asphalt
oil content of mixture asphalt concrete. The stability, flow, and retained strength index
were compared using different mixture asphalt concrete.

The experimental results revealed that increasing the replacing natural aggregates
with waste tiles resulted in the optimal oil content reaching 4.8% and decreasing the unit
weight and retained strength index of mixture asphalt concrete. The stability, flow, and
retained strength index were within the asphalt concrete standard of dense gradation and
heavy volume of traffic when the substitution quantity of natural aggregates from 5% to
15%. As for the intensity, durability, and construction usability, 15% replacing natural
aggregates in asphalt concrete should be feasible. The results can provide for future

consideration in pavement engineering.

Keywords: Waste tile, Marshall mixing design, Asphalt concrete, Engineering characteristic.
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