Engineering properties of EFC geopolymer for tunneling applications
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Earth Friendly Concrete (EFC) by Wagners has been on a journey of commercialising
geopolymer concrete as an ultra-low carbon concrete alternative for over a decade. To date,
over 100000m? of EFC has been used commercially in Australia.

The mechanical properties of EFC has been demonstrated to be comparable to Portland Cement
Concrete (PCC) while its durability often exceeds that of traditional concretes. In underground
applications the increased resistance to sulphate attack and low chloride permeability results
indicate asset performance may be improved by its inclusion.

Comparison testing of EFC for fire resistance to the RABT-ZTV fire curve shows equivalent
performance to similar Portland Cement based concretes in this application.

EFC is able to provide significant reductions in the embodied carbon footprint of tunnel linings,
estimated to be in the order of 210kg/m? of concrete- approximately 1.8 tonnes of embodied
CO, per linear metre of a typical rail tunnel profile. Additionally, the curing chamber
requirements for EFC panels are optimally around 36°C, thereby reducing the energy
consumption and associated carbon emissions with steam accelerated curing programs.

Wagners Precast in Queensland have successfully manufactured a series of test segmental
panels through a carousel casting system. Along with undertaking comparison testing to
typical specification properties associated with segmental lining concrete supply.

Environmental benefits and final costings on the use of EFC in tunnel linings could be
quantified by conducting full scale production trials and further development of design
properties.



