
 

ABSTRACT 

This research demonstrates the ability of improving the 

performance of asphalt mixtures produced in the local asphalt plants using 

different types of polymers obtained from plastic waste in Mosul landfills 

using both wet and dry processes. 

Two materials were used in the wet process, Polyethylene 

Terephthalate (PET) and Polystyrene (PS) with percentages (1-5) % by 

weight of asphalt binder .Polyethylene Terephthalate (PET) and  Low 

Density Polyethylene (LDPE) materials were used in the dry process with 

percentages (0.25, 0.5, 0.75 and 1.0) % by weight of aggregates. For the 

purpose of comparing the efficiency of the local additives with the 

efficiency of the global additives available, (Pellet Pave) which is a 

commercial additive was used in the dry process with a percentage 1% by 

weight of asphalt mixture according to the manufacturer's 

recommendations. 

The performances of modified asphalt and asphalt mixtures were 

evaluated by conducting several fundamental tests such as penetration, 

softening point, ductility, susceptibility of the modified asphalt to 

temperature, durability (i.e., aging), stripping and storage stability at the 

high temperatures. Marshall Stability test, moisture susceptibility, 

durability test known as Cantabro Loss and flexural test at a low 

temperature were conducted on modified and unmodified asphalt mixtures. 

 The experimental results showed that the optimum polymer 

content of PET and PS are 4% and 3.0% respectively. In general, these 

additions reduced penetration, ductility and increased the softening point 

by 12.96% and 10.55% for PET, and PS modified asphalt respectively 

Additives are improving the durability and temperature susceptibility, this 

means a better performance in hot weather. Addition of these percentages 



 

of polymers caused an increase in Marshall stability by 36.09 % and 26.1% 

for PET and PS modified mixtures respectively, while the flow values 

reduced slightly within the SCRB limits. Addition of these percentages of 

polymers led to an improvement in the durability and resistance of asphalt 

mixture to moisture damage as well. Polymer modified asphalt mixtures 

showed a better performance at a low temperature due to the increasing in 

flexural modulus at -10 ºC. 

Adding (0.25-0.5) % of PET and LDPE by weight of aggregates 

using the dry process led to an increase of Marshall stability by 21.97 % 

and 24.97 % respectively, and the flow values increased too within the 

SCRB limits. Addition of PET doesn’t improve the moisture susceptibility 

of the mixture, while addition of   0.25 % of LDPE led to slight resistance 

against moisture. Addition of 0.5% PET and LDPE materials led to slightly 

an improvement in durability of asphalt mixture as well. On the other hand, 

the polymer modified asphalt mixtures showed a better performance at a 

low temperature due to the increasing in flexural modulus at -10 ºC. 

Pellet Pave material showed very clear improvement in the 

performance of the asphalt mix.  Addition of 1% of this material led to 

50.70% increasing in the values of stability as well as reducing the flow 

with the improvement in the durability of the mixture and increases in the 

resistance of moisture damage in the asphalt mix. 


