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C. Materials: Transparent soils

Transparent soils, emerging as a viable alternative with likely properties to sand
and clays, consist of a two-phase media made by refractive index matching of - The physical modeling of soil-structure interaction mechanisms

solids to represent the soil skeleton and a fluid solution to mimic pore fluids. - Saturated-unsaturated hydraulic behavior
- Thermal processes

A. Background

Embankment dams are structures often used in Tool for modelling:

mining and hydropower, consisting of:
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Gravel Sand Silt Clay Source: Materials to manufacture transparent soils - Based on Iskander et al. (2015)

Preparation procedure

Internal erosion
Determine the range Pore fluid with matching fl> Mix solids and pore $ De-airing and resting
Internal deterioration process when seepage forces of solid particle size refractive index fluid sample
exceed dam core resistance abillity. Top view of horizontal
Cross section of
Depends on: o Silica powder Silica gels Calcium bromide brine Transparent soil
construction.

-

- Particle size distribution
- Stress conditions
- Hydraulic gradient j1> - Rate of increase
- Time interval increment
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Suffusion

It is a mechanism of internal erosion
Main characteristics:

- No loss of matrix integrity

- No bulk volume Change | | | [ + bubbles > — VISIblllty \
Matching refractive index and . _
de-airing process are essential - | -
(a) Soil matrix (b) Seepage flow (c) Fine particles washed out to get transparent soils.
Empirical method for assessing suffusion susceptibility {
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Kenney and Lau method (1985, 1986) after Li and Fannin (2008) and Note: This method was developed based on tests that allow V|S|b|||ty e_g ] Transpa rent - Ezzein, F. M., & Bathurst, R. J. (2011). A transparent sand for geotechnical laboratory modeling. Geotechnical Testing Journal, 34(6), 590-601.
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