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Objectives
Determine the elastic mechanical properties of 
Magnesium silicate hydrate (M-S-H)

Estimate the impact of the M-S-H precipitation on 
the mechanical behavior of concrete.
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What's the mechanical properties of this
new hydrate ??
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Proceeding

Mechanical properties of synthetics
M-S-H pastes

Sample preparation I
2 possibilities

Validation on industrial cement paste
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Colloïdal silica and 50°C cure have been chosen

Chemo-mechanical characterization
1- Contact with Magnesium 2- Decalcification 3- Precipitation of M-S-H

Chemo-mechanical characterization Chemo-mechanical characterization
Chemical composition

SEM-EDS, XRD, TGA, NMR
Structural Analysis
Nano-tomography

Micro Mechanical Properties
Nano indentation

Chemical composition
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Porosity
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Chemical composition
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Porosity
B.E.T, Autoradiography, Pwater, Pmer

Micro Mechanical Properties
Nano indentation

Macro Mechanical Properties
Compressive tests

Conclusion
Chemo-mechanical characterization
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Outlooks

• Model the mechanical behavior of industrial cement paste 
subject to magnesium enrichment.

• Extend the Chemo-mechanical characterization to samples 
extracted from the Tournemire URL (Aveyron France).




