
11

Mineralogical and microtextural characterization of 
eco-friendly concrete for marine infrastructures: 

Methodologies for the MARINEFF Project

Violeta Ramos, Jens C Andersen and Gavyn K Rollinson
University of Exeter

Caen, 4thMay 2022



1. Project MARINEFF

ÅEnhanceand protect costaland transitional water ecosystemsin the cross-border Channel

regions.

ÅThe main innovation aspects are the integration of habitats directly into the marine

infrastructuresandthe inclusionof recycledshellfishwaste into the concrete.

ÅFundedby the EuropeanUnionthroughthe InterregVA(France-England)programme.

Å9 partner institutions acrossFranceandEngland:

France: ESITCCaen (coordinator), Muséum National ŘΩIƛǎǘƻƛǊŜNaturelle, Ports de

Normandie, TPC,VinciConstruction,UniversitéCaenNormandie;

United Kingdom: University of Southampton,Bournemouth University, University of

Exeter.



1. Project MARINEFF

ÅMarinestructures- oysterprismmodules, dykes, boat mooringsandrockpools.
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Å Investigatethe mineralogy and microtexture of the
raw materials, namely of aggregates,seashellsand
cements,in order to contribute to the designof the
most adequateconcretemix.

ÅMonitor how the materials perform technically as
well as with respect to bio-colonisation and bio-
diversityupon immersionin the sea.
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3. Methodologies

ÅOptical petrography;

ÅScanning electron microscopy analysis;

ÅElectron probe micro-analysis;

ÅAutomated scanning electron microscopy analysis (QEMSCAN®);

ÅX-ray diffraction analysis.



Sample preparation (thin sections & mounts) 

3.1 Optical petrography



3.1 Optical petrography

ÅImagemagnificationsup to 50x;

ÅMineralogy, compositionalfeatures,quality, workmanshipand conformity
with standardsandspecifications(e.g. ASTMC856/C856M, 2020);

ÅSize,distributionandtypesof aggregateandtheir mineralabundances;

ÅSize,distributionandabundancesof phasesin the binder;

ÅVoids, micro-fracturingandother structuraldefects;

ÅPresenceof supplementarycementitiousmaterials(e.g. blast furnaceslag,
fly ash,silicafume);
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