
ABSTRACT 

Porous asphalt (PA) is an asphaltic paving material with little 

fine aggregate which allows formation of high percentage of connected air 

voids resulting pavement with high permeability that allows water to pass 

through easily. Therefore, PA pavement improves traffic safety through 

preventing spray and splash, nighttime glare and reducing noise emission 

and improving rolling resistance and skid resistance through its rough 

surface and finally reducing traffic accidents. On the other hand, PA 

pavement is one of the best management practices (BMPs) through 

reducing the bad effect of storm water events at rainy days.  

Therefore, it is exciting to evaluate locally manufactured PA as a 

wearing surface paving material to know whether it can be applicable at 

low traffic places such as parking lots, taxiways ..etc. On the other hand, it 

is essential to characterize locally manufactured PA in terms of volumetric, 

mechanical, drainage and durability properties.  

In this study, two mixes of PA from open graded gradations 

which were specified by ASTM standards were designed in terms of design 

asphalt content using Binder Drainage test. Additionally, Iraqi binder 

course for dense asphalt was designed in terms of optimum asphalt content 

using Marshal mix design. The results of design asphalt content were about 

5.2% and 6.1% for Mix 1 and Mix 2 of PA, respectively beside 4.7% as an 

optimum asphalt content for dense asphalt. Due to the high activity of 

hydrated lime as a moisture damage resistance asphalt additive, it was 

incorporated into PA mixes as a filler. These mixes were evaluated in terms 

of volumetric, mechanical and drainage properties and moisture 

susceptibility. The results were then compared with that of Iraqi dense mix 

for binder course (Type 2). Additionally, the effect of compaction effort 

was also investigated for PA in terms of volumetric and drainage properties 

because of its great importance factor which affects the performance of 

porous asphalt.  



The results show that PA is an effective applicable paving 

material that should be considered with interest. The results of volumetric 

properties of PA show an increase in air voids of 20.7% and 14.7% for Mix 

1 and Mix 2 respectively than that of 3.2% of dense asphalt opposing with 

decreased indirect tensile strength of 58.5% and 82.3% of that of dense 

asphalt. The results also show high coefficients of permeability of PA of 

7×10-3 m/s and 2.9×10-3 m/s for Mix 1 and Mix 2, respectively which is 

enough to drain water falling quantities at rainy days with excellent 

drainage performance. The activity of hydrated lime was demonstrated 

through improved strength PA with excellent moisture resistance. Tensile 

Strength Ratio values of Mix 1 and Mix 2 were 80.1% and 89.1% beside 

83.0% of dense asphalt. PA show a susceptibility to abrasion for both Mix 

1 and Mix 2 with losses of 54.0% and 30.5%, respectively besides ability to 

be improved through proper mix design modifications. The investigation of 

compaction effect on PA performance show an important change in the 

performance of PA due to the change in compaction effort. The bulk 

specific gravity was increased, the air voids and permeability were 

decreased as the compaction effort was increased. Finally, PA can be used 

in a wide range of paving applications as an alternative paving material in 

light loading traffic pavements with considering proper mix design and 

construction. 

 


