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6. Summary and conclusion

In the present study, a multi proxy approach, including mineralogi-
cal, mechanical, chemical, and biological analyses, was used as a highly
powerful tool to investigate the complex reactionmechanisms and con-
trolling environmental parameters for progressingMICC. The deteriora-
tion of concrete in the studied Austrian sewer system was accordingly

identified to be attributed to bacteriogenically induced sulfuric acid at-
tack, associated with the formation and degassing of high quantities of 
H2S. Long retention times of the wastewater within the power mains 
combined with sealed manhole covers and low discharge rates created 
‘bioreactor conditions’, which resulted in high microbial activity, abun-
dant sulfate reduction, subsequently H2S degassing and H2SO4 produc-
tion. H2SO4 accumulation in the interstitial solutions of the concrete 
resulted in pH values between 0.7 and 3.1. This extremely aggressive 
(micro) environment enhanced the dissolution of the cement matrix 
and in particular the breakdown of non-siliceous aggregates as well as 
the neo-formation of potentially expandable alteration products, i.e. 
gypsum, bassanite and anhydrite. In the present case, the expected 
ettringite formation lacked due to very low pH values and the applica-
tion of C3A-free concrete used for the concrete mixture. High concrete 
corrosion rates exceeding 1 cm y−1 were obtained, which caused 
large parts of the present sewer system to be strongly deteriorated 
after only 9 years of usage, although highly sulfate resistant concrete 
plus fly ash (w/c 0.35; C3A-free cement) was applied.
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