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Recycled Glass Aggregate in Asphalt 
Australia produces an estimated 9 million 

tonnes of asphalt material each year - a 

significant proportion of which is utilised in 
the construction and maintenance of the 
nation's road infrastructure network. 

The demand for aggregate material by the 

road construction industry represents a 
significant proportion of Australia 's total 

aggregate usage. 
While recent years have seen a significant 

increase in the use of recycled materials in 
road construction and maintenance - both 

in the form of Reclaimed Asphalt Pavement 

(RAP) material , as well as other recycled/ 
reclaimed materials including: w aste rock, 

reclaimed concrete, reclaimed sea ling 

aggregate, crushed bricks, coal fly ash , 
smelter slag, spent foundry sands, scrap 
tyres, waste motor oil and waste plastic -

the use of recycled glass aggregate in roads 
is still in its infancy in Australia. 

Although crushed glass aggregate has 
been used in road -base and asphalt 
(Glassphalt) in the USA intermittently since 

the 1960s, it is really over the past decade 
that the practice has become more wide­
spread.lndeed, in recent years New York 

City has experienced a significant improve­
ment in its glass recycling rate following 
the development and implementation 

of a comprehensive specification relating 
to the use of crushed glass in both 

road base and as a component of asphalt. 
Interestingly, a major limiting factor in 

the wide-spread uptake of recycled glass 
aggregate in asphalt or stabilised sub-base, 
is the concern surrounding the adhesive 

bond between glass and the bitumen. 

As an example, the high proportion of glass 
aggregate (up to 40%) originally permitted 
by the Washington Department of 
Transport (DOT) for inclusion in asphalt in 
the 1960s, resulted in rutting of the 

pavement and 'stripping: 

In general, aggregates can be classified as 
hydrophobic or hydrophiliC of which the 

former is acid attributed to the silicate 
(Si02) constituent, while the later is alkali 

Mobile Demonstration Unit 

To enable companies to make 

their own on-site assessment of Glass 
Aggregate recycling , Rowland & 

Associates has made available a 

mobile glass process ing unit for 
demonstrations throughout 
Australia. 

Companies wishing to take advan­

tage of this trial should contact 
Rowland & Associates on: Ph: (07 ) 
55744588 or Email:info@rowland.ws 
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due to the dominant calcium carbonate 
(CaC03), Glass is classed as hydrophobic, 
which results in a low asphalt absorption 

capacity, and subsequentl y causes 

adhesion problems, or 'str ipping '. 
Importantly, this major limitation has been 

overcome with the addition of a lime-based 

addit ive, enabling t he drawing out of the 

benef icial volume stability of glass - its 

resistance to cracking during dramatic 
variations in temperature. 

In addition to the naturally hydrophobic 
state of g lass, inappropriately crushed glass 

demonstrates long and flat particles, which 
also contribute to stripping. The glass 

particles with a larger surface areas cause 

stripping from bitumen film, due to the 
propensity for bitumen, when in contact 

with large smooth surface areas of glass, to 

erode with water. This problem is resol ved 

by crushing the glass to <4.75mm which 
allows it exhibit attributes similar to sand. 

Research has found that proportions of 

up to 10 - 15% of recycled glass aggregate 
crushed to <4.75mm can be used success­

fully in low traffic areas jf the asphalt mix is 

combined with a lime additive to improve 

stability. Furthermore, research has also 

found that limiting the size and proportion 

of the glass as 2. fine aggregate in asphalt 

for use as wearing course does no increase 

PSV (Po li shed S one Va ue and can in 

fact lead to a decreaseo :JSV. - proving skid 

resistance of the pavenent. 
This research has oeen fwther supported 

by the success of he m any 'Glassphalt ' 

pavements laid in reeen years, including 

over 220,000 tannes 0 pa ement laid by 

the New York Sta e Departm ent of 

Transport ( Y500D aJo 

Success in Tasmania 
One company that has been leading the 

way in trials of recycled glass aggregate in 

asphalt, prem ixed concrete and concrete 

block manufacturing applications in 

Australia, is Ta smania n construct ion 

materia ls specialists Hazell Bros Group. 

As part of its research into the use of 

recycled g lass aggregate, Hazell Bros 

installed recycling system at its Leslie Vale 

quarry south of Hobart. Glass for the 

process is sourced from the state-wi de 

residential recycling collect ion services of 

Veolia Environmental Services. 

Once delivered to the site, the mixed 

glass is crushed it to an aggregate size of 

<3mm. This aggregate has been used in a 

number of trials, using a variety of concrete 

REFERENCES: 'Value-added urilisarion of waste 
glass in concrete' - by Ahmed Shayan and Aimin 
Xu , ARRB Transpo rt Resea rch l td (Oct 2002); 
'Performance and propenies of structural concrete 
made with recycled concrere aggregate' - by 
Ahmed Shayan and Aimin Xu, ARRB Transport 

mix designs, with the primary mix being a 

25MPa 'domestic" mix where up to 30% of 

the natura l sa nd agg regate has been 

replaced with the recycled glass aggregate, 
The trials have resul ted in the successful 

development of a 25M Pa concrete that 

meets all requ irements of the Aust ra lian 

Standa rd for compressive strength and 

durability, The recycled glass aggregate has 

also been used in the produaion of a range 

of tr ial asphalt m ixes w hich have been 

designed to ach ieve Tasmanian Roa d 

Authority (DIER) specifications. 
Preliminary results are also demonstrating 

favourable performance character istics 

across a range of mixes, 

Peter Bennett, Bus iness Development 

Research ltd (Revised Oct 2003) Published in the 
ACI Materials Journal Sep/Oct 2003; 'Performance 
of glass powder as a {XJlZolanic malerial in concrete: 
A field trial on concrete slabs ' - by Ahmed Shayan 
and Aimin Xu , ARRB Tra nspo rt Resea rch ltd 
(Mar 2005); The use of crushed glass as both an 
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Manager with Haze ll Bros Group, 

commented: "While these trials are 

on-going, we're extremely pleased with the 

initial resu lts - both for the concrete, block 

and asphalt mixes. In all areas, the resulting 

products are performing well , and meet the 

requirements of a broad range of Standards 

of customer speCifications," he said. 

"Needless to say, our primary focus has 

alw ays been on the product ion of high 

quali ty products that meet our customers' 
needs," Pete Bennett added, UUsing the 

recycled glass aggregate enables us to 

achieve these quality product outcomes, 

whilst also delivering a sign i ficant 

improvement in both business and product 

sustainability.n 

aggregare substitute in road base and asphalt in 
Australia' - Packag ing Stewardship Forum 
Business Case prepa red by GHO (Aug 2008); 
'Utiliza tion of Recycfed Ma terials in /IIinois 
Highway Construction: Glass Aggregare' US 
Federal Highway Administration (2002). 
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