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Motivation

@ Estimate effective material parameters of porous materials
from micro Computer Tomography (uCT) digital samples.

@ Overcome the resolution/sample-size problem inherent of uCT
based methods.

© Analyse how the image segmentation affects the estimation of
effective material parameters of porous materials.
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Scale-dependent digital images
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Porosity determination from raw digital images

AlUminiam: foam Berea Muschelkalk Carbonates
/ Glass beads sandstone (Swiss
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Permeability

(lower bound estimate for representative ensemble)

Macro
(Medical CT)

Micro Meso
(Synchrotron) (Standard CT)

[if non-zero: stop !] [if non-zero: stop !]

[if non-zero: stop !]

...vice-versa strategy to effective elastic properties.
(in addition to connected vs. total porosity)
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Analysed Sample

Dry carbonate specimen

(Hauptmuschelkalk) from
a core drilled in northern
Switzerland?

1C'I'fimage raw-data from Madonna C. et al. [2013] Synchrotron-based X-ray tomographic microscopy for rock
microstructure investigations. Geophysics, 78, D53-D64.
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Image Segmentation
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The Carbonate segmentation problem
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Wang, Y., Y. Yang, T. Xiao, K. Liu, B. Clennell, G. Zhang, H. Wang, 2013,
Synchrotron-Based Data-Constrained Modeling Analysis of Microscopic Mineral
Distributions in Limestone: International Journal of Geosciences, 4, 344-351,
http://dx.doi.org/10.4236/ijg.2013.42032.
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Two phases
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Elastic Moduli
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Elastic Moduli
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Permeability
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Permeability
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Three phases
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Elastic Moduli
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Elastic Moduli
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Experimental results

Porosity 4,2%
Permeability 4x10"* mD
P-Wave velocity 5100 m/s

(0 MPa confining pressure)

P-Wave velocity 6100 m/s

(150 MPa confining pressure)

R. Shih, 2012, Simulating the in situ physical properties of the upper Muschelkalk
aquifer. Master thesis, ETH Zurich.
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Elastic Moduli - Experimental Results
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Conclusions
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