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Section 2: Solution

Roads, cycleways and pavements account 

for around one quarter of the embodied 

emissions associated with the City of 

Sydney capital works program. 

Geopolymer concrete can be used to 

replace traditional concrete made with 

Portland cement. Significant emissions 

reductions are possible once commercial 

products become available.

In 2019, a 3x15m section of geopolymer 

concrete road pavement was constructed 

in a real world test environment on a busy 

road in Alexandria (City of Sydney local 

area) in a project delivered by the City of 

Sydney in conjunction with Wagners, a 

diversified Australian construction 

materials provider. Using a combination of 

slag and fly ash (waste products) 

combined with alkali binders for full 

replacement of carbon intensive Portland 

cement, the objective of this trial was to 

move geopolymer concrete into a 

mainstream construction. UNSW’s 

Stephen Forster was instrumental in 

activating the trial.
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Organisation: City of Sydney

Website: 

https://www.cityofsydney.nsw.gov.au/

About: The City of Sydney is the local 

government authority responsible for 

the City of Sydney local area.
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Disclaimer
The Materials Embodied Carbon Leaders Alliance (MECLA) has dedicated the work to the public domain by waiving all of his or her rights to the 
work worldwide under copyright law, including all related and neighboring rights, to the extent allowed by law. You can copy and distribute  
even for commercial purposes,  without asking permission. In no way are the patent or trademark rights of any person affected by this nor are 
the rights that other persons may have in the work or in how the work is used, such as publicity or privacy rights. Unless expressly stated 
otherwise, MECLA  makes no warranties about the work, and disclaims liability for all uses of the work, to the fullest extent permitted by 
applicable law. When using or citing the work, you should not imply endorsement by the author or the affirmer.
The views expressed in this publication may not reflect the combined opinion of MECLA or any of its affiliated organisations. Whilst care has 
been taken to present the most accurate information, none of the authors, contributors, administrators, or anyone else connected with MECLA, 
in any way whatsoever, can be held responsible for any errors, omissions, or use of the information contained in or linked from this publication. 
All information is provided ‘as is’, with no guarantee of completeness, accuracy, timeliness or the results obtained from the use of this 
information. Information is intended for general informational purposes and users should obtain specific independent advice from 
professionals. 

Section 4 : Impact measurementSection 3: Lessons
This demonstration project shows 

that geopolymer concrete can be 

manufactured and delivered to a busy 

city site with reasonable workability 

and handling and meets requirements 

for compressive strength, 

stress-strain and tensile strength. 

Performance to date indicates that 

geopolymer concrete is a viable 

option for cement-based pavements 

using conventional contractors and 

modest WHS variations compared to 

standard concrete works.

The geopolymer concrete road 

section was built adjacent to a new 

section of Portland cement roadway.  

Sensors and gauges have been 

installed in-situ to evaluate 

performance under high volume and 

heavy vehicle traffic loading over 

5-years or more.  The data will be 

used to inform design engineers and 

Australian standards. The limiting 

factor presently to further 

deployment is the absence of a 

commercial supply of product.


