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Methodology: Evolution of pore sizes, shapes and orientation of pure kaolinite during 1D consolidation

Clay mineral structural units: 

Tetrahedral: Octahedral

(a)Kaolinite 1:1

(b)Illite 2:1

(c)Montmorillonite 2:1

Global clay mineral distribution

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

0.1 1 10 100 1000 10000

V
o

id
 R

at
io

, 
e

Vertical stress, kPa

100 kPa

400 kPa

1000 kPa

2000 kPa

Introduction

100 kPa 400 kPa 1000 kPa 2000 kPa

References: 

ITO, A. & WAGAI, R. 2017. Global distribution of clay-size minerals on land surface for biogeochemical and climatological studies. Scientific Data, 4, 170103.

MITCHELL, J. K. & SOGA, K. 2005. Fundamentals of soil behavior, John Wiley & Sons New York.

Xie, H.; He, S.; Huang, C.; Tan, W. Origin of Smectite in Salinized Soil of Junggar Basin in Xinjiang of China. Minerals 2019, 9, 100. 

Gualtieri, A. F., Ferrari, S., Leoni, M., Grathoff, G., Hugo, R., Shatnawi, M., Paglia, G. & Billinge, S. (2008). Structural characterization of the clay mineral illite-1M. J. Appl. Cryst. 41

Conclusion 

The effect of mechanical loading can be interpreted at the microscale. 

Micro-structural parameters can be correlated with applied load to establish constitutive relation.

The pore shape characteristics can be used to train machine learning models.
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