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Aim of Research

Detection of the true mechanism of
, and
based on

molecular simulation, and micro/macro
multiscale homogenization analysis.
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Microscale Equation HA-Daycy’s Law

Q,: macro-domain Q,: unit cell
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Long-term consolidation test
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Normalized X-ray intensity
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Apparatus: JECL JOX-3530
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Mud volcano

Trinidad

Size of unit cell

Sand: 100pum-1mm
Clay: 0.1um-1um
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Generating dgv [ dt due to dilatancy

Body center cubic: bcc

Surface centered: SC

Porosity n,=0.48 Porosity n,;=0.32

Porosity n,=0.26

Hexagonal closest packing: th Cubic closest packing: CCP



‘ Conclusions

> Clays: Micro-inhomogeneous porous materials

> Analysis of true physical & chemical behaviors in micro &
macro domains

> Coupled Molecular Dynamics (MD) simulations for
iIdentifying nanoscale material properties &
Homogenization Analysis (HA) for micro/macro-analysis

> Seepage, diffusion & consolidation problems
> Similitude law in micro/macro-analysis

Bentonite is an extremely diffusion-dominant material
(Pe<<1014).

> Submicron & molecular level of experimental verifications
CLSM, SEM/TEM, XRD, NMR, ICP-AES/MS




