Durability of geopolymer concretes developed for bridge structural elements exposed to
aggressive conditions
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Previous developments in geopolymer concretes largely focused on non-structural elements,
such as footpaths, kerb and channel and similar applications. Proprietary geopolymer concrete
formulations have been developed, particularly in the past decade, by a number of producers,
and under different designations, for structural applications.

This project was funded by Austroads through ARRB, where the first author was employed as
Chief Scientist and project leader, to provide more public and transparent information.

The project developed geopolymer concretes based on a combination of slag and fly ash and a
solid alkali activator. Compressive strength values exceeding 50 MPa were achieved by a
number of geopolymer mixes. This paper investigates the durability aspects of selected
geopolymer mixes by testing for AAR, sulfate resistance, rapid chloride permeability test
(RCPT), chloride ingress and standard carbonation test. Except for the carbonation test, which
is not appropriate for geopolymer concretes, all other tests showed that the selected geopolymer
concretes performed better than normal concretes made with general purpose cement.



