
 

Abstract 

Recycling of solid waste in road construction allows to preserve 

natural resources from depletion, and reduces landfill areas. Glass is one of 

the solid wastes, which is not-degradable and not-burnable substance, so it 

is difficult to dispose of. Thus, it can be recycled into various paving layers 

as aggregate. This research aims to study the technical feasibility of using 

crushed glass wastes (CGW), as aggregates in conventional hot asphalt 

mixtures, for binder layer paving. To achieve this aim, an optimal glasphalt 

mixture should be selected, and investigate the effect of CGW as a partial 

substitution for the natural fine aggregates, and glass powder (GP), as an 

alternative to conventional fillers, on the properties of the hot asphalt 

mixture. Also, the effect of glass powder on the conventional physical 

properties of asphalt cement has been studied, where seven additive 

percentages of asphalt weight were used (4, 6, 8, 10, 12, 14, and 16%). The 

Marshall method was used to determine mix design formula for 

conventional asphalt mixtures (reference mixture), and glasphalt mixtures. 

The percentages of the utilized glass waste were 10%, 15%, 20%, and 25%, 

as a partial substitution from the weight of the sieve portion (2.36-0.075 

mm), for natural aggregates. A sufficient number of samples were prepared 

to design the reference mixture (without glass), and glasphalt mixtures at 

each percentage of CGW. After designing the mixtures according to the 

Iraqi specifications (SORB/R9,2003), for binder layer paving, and to assess 

the sensitivity of the mixtures to moisture, both Tensile Strength Ratio 

(TSR) and Retained Marshall Stability (RMS) have been found. Also, 

Indirect Tensile Strength Test (IDT) was conducted at variation 

temperatures to find the mixtures strength. The results revealed that the 

glass powder increases the viscosity of asphalt cement, so the penetration 

decreases (up to 49% less than neat asphalt cement at 16% GP), and 

ductility (up to 70% less than neat asphalt cement at 16% GP); as the glass 



 

powder increased and the softening point increases (up to 7.5% more than 

neat asphalt cement at 16% GP). The optimum asphalt contents for the 

mixtures were 5%, 4.83%, 4.7%, 4.77, and 4.8%, by mix weight, with glass 

contents of 0%, 10%, 15%., 20%, and 25%, respectively. It has been found 

that the Marshall stability and flow values oscillating at the values of the 

reference mixture, as for the density of the mixture, the air voids, and the 

voids in mineral aggregates, decreased with the increasing of CGW, and it 

was found that using of glass powder as a filler in asphalt mixtures gave 

results in conformity with the specifications. According to the results of 

IDT, the glasphalt mixtures had satisfactory resistance at different 

temperatures and the highest value (1381 kPa), was at the CGW of 15% 

associated with the asphalt content 4.7%, which is about 5% higher than 

the strength of reference mixture. As for the moisture sensitivity results, the 

glasphalt mixtures were resistant to moisture and decreased with increasing 

the CGW, as the lowest value for TSR and RMS were 87% and 76%, 

respectively, at 25% CGW with 4,8% as asphalt content. However, all the 

properties of the designed glasphalt mixtures meets the Iraqi specifications 

(SORB / R9, 2003), for the binder layer, but the optimal glasphalt mix is at 

15% CGW and 4.7% asphalt content (Mix 15), which has the best 

properties comparing with the other mixtures. Therefore, it is concluded 

that the incorporation of glass waste as fine aggregate and filler in hot 

asphalt mixtures is technically possible. This study recommended 

conducting additional studies with different percentages of crushed glass 

with larger particle sizes, but with liquid anti-stripping agent; in addition 

to, a study on using glass waste with iron filings, and demolished materials 

and recommended using of glass powder with waste plastic material as 

filler in asphalt concrete mixture.  

 

 


