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Abstract

Nowadays, plastics are used in almost every day of our lives. Every sector
of the economy utilizes plastic starting from agriculture to packaging and building
construction. Also, plastics are very versatile and almost applicable in every
industry, the utilization of plastics causes a huge environmental problem as they
are non-biodegradable as researchers found that plastics can remain on earth for

4500 years without degradation.

The issue of disposing waste plastics (WP) began to surface as they are
usually disposed by landfilling or incineration. However, banning plastics is not

economically feasible. Thus, it is very vital to reuse WP.

As a result of the urbanization and the huge industrial development, the
traffic loads and volumes increased greatly which caused many distresses on the
conventional flexible pavements. Thus, researchers began to modify the
conventional hot mix asphalt (HMA) to face the new traffic demand. One of the
ways to modify HMA was by including polymers in the HMA which improved
the engineering characteristics of the HMA. However, virgin polymers are very
expensive and increases the cost of HMA production. That is why, a tendency
began to appear to use waste polymers instead of virgin polymers in modifying
the HMA which is feasible from the environmental and the economic point of

view.

This research studied the effect of incorporating WP into the HMA. Three
different methods and two different WP materials were utilized to incorporate WP
into a 4-C surface mixture. In the first and the second method five different
percentages of WP were added to the aggregate blend then hot bitumen was added
to the mixture, the only difference between the two methods was that the bitumen
content was reduced by the weight of added WP in the first method.



In the third method five different percentages WP were added to the hot
bitumen then aggregate was added to the blend. The modified mixtures were
tested to evaluate their performance in accordance with the Egyptian Code of
Practice (ECP 2008).

The results indicated that the third method was better and that the optimum
waste plastic content is 4% for the first WP material and 3% for the second WP
material. It should also be noted that the engineering characteristics of the mixture

modified using the third method improved a significant improvement.

After determining the optimum waste plastic content for the modified
mixtures, two specimens of the modified mixtures were prepared for each
optimum waste plastic content and two specimens of the conventional mixture
were prepared. Then, the dynamic modulus test was conducted on the prepared

specimens to evaluate their performance.

Key Words:

Marshall, Indirect Tensile, Hot Mix Asphalt, Dynamic Modulus, Flow Number,
and Waste Plastic
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