What are geomaterials, why do they matter?

Examples of open engineering challenges
Key features of geomaterials
Micro-mechanics and the role of imaging

It's an OLD problem!!

e.g. mining Ngwenya or foundations Barnenez
Mine ~ 40'000 years old (France), ~ 7000 years old
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What are geomaterials, why do they matter?

Yet very current...
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’ 7 Examples of open engineering challenges
Key features of geomaterials

Micro-mechanics and the role of imaging

They are:

highly non-linear
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What are geomaterials, why do they matter?
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Examples of open engineering challenges
Key features of geomaterials
Micro-mechanics and the role of imaging

They are:
highly non-linear
heterogeneous
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What are geomaterials, why do they matter?

Examples of open engineering challenges
Key features of geomaterials
Micro-mechanics and the role of imaging

They are:
highly non-linear
heterogeneous
anisotropic
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What are geomaterials, why do they matter? 4 q .
’ 7 Examples of open engineering challenges

Key features of geomaterials

Micro-mechanics and the role of imaging

Their mechanical behaviour heavily depends on
(and affects):

temperature
confinement

pore water pressure
chemistry

And this is true of MOST of them in MOST
natural and engineering conditions...
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What are geomaterials, why do they matter? 4 q .
’ 7 Examples of open engineering challenges

Key features of geomaterials

Micro-mechanics and the role of imaging

Their mechanical behaviour heavily depends on
(and affects):

temperature

P Very complex and
confinement ——————— cumbersome models
pore water pressure (204 parameters).

chemistry

And this is true of MOST of them in MOST
natural and engineering conditions...
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What are geomaterials, why do they matter?

Examples of open engineering challenges
Key features of geomaterials
Micro-mechanics and the role of imaging

infuencing features traditional

macroscopic response
(several)

engineering scale specimen scale

traditional approach
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What are geomaterials, why do they matter?

Examples of open engineering challenges
Key features of geomaterials
Micro-mechanics and the role of imaging

infuencing features traditional

macroscopic response
(several)

microscale Inelastic
quantify processes deduce

engineering scale specimen scale micro scale

traditional approach micro-macro upscaling
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What are geomaterials, why do they matter?

Examples of open engineering challenges
Key features of geomaterials
Micro-mechanics and the role of imaging

X-ray (and neutron) Particle-based
Tomography Methods

" Micro-mechanics based
constitutive modeling
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What are geomaterials, why do they matter?

Examples of open engineering challenges
Key features of geomaterials
Micro-mechanics and the role of imaging

X-ray (and neutron) Particle-based
Tomography Methods
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Quantitative imaging

What do we want to measure? A AT s ot
Key properties in “continuum materials’

A quick overview on key segmentation techniques

what do we intend with metrology?

what can be defined as quantitative imaging?

images are measures. from Beer-Lambert law extracting measures of
Studying images is | can extract either thicknesses relevant quantities from images. This allows the
quantitative imaging of absorption coefficients removal of the arbitrariery of the human eye
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Quantitative imaging

What do we want to measure? A AT s ot
Key properties in “continuum materials’

A quick overview on key segmentation techniques

what do we intend with metrology?

what can be defined as quantitative imaging?

extracting measures of
relevant quantities from images. This allows the
removal of the arbitrariery of the human eye
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Quantitative imaging

What do we want to measure? K « - ol
ey properties in “continuum materials’

A quick overview on key segmentation techniques

Continuum Discrete

e.g. granite, e.g. sand,
basalt, marble... powders, clay...
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Quantitative imaging

What do we want to measure? 3 o ; A
Key properties in “continuum materials’

A quick overview on key segmentation techniques

Cntinuum

e.g. granite,
basalt, marble...
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