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Introduction

“...annually damage cost, originated from the shrink and swell behaviour of expansive soils, has risen
dramatically to over 513 billion per year in the United States.” - 2009
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Introduction

-——- saturation limit ’

Structural shrinkage:
0.8 4

* Macro pores desiccate
Proportional shrinkage:

* Linear shrinkage phase
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* moisture loss equals void ratio loss

Void ratio [-]
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Zero shrinkage:
* Nearly zero deformation
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Void ratio [-]

Shrinkage limit
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1.0

The shrinkage limit is defined as the water content,
beneath which almost no further volume change
occurs despite further drying

Liquid limit -> plastic — liquid
Plastic limit -> semi solid — plastic
Shrinkage limit -> solid — semi solid




Void ratio [-]

Standards for shrinkage limit determination

-——- saturation limit
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Moisture ratio [-]
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1.0

DIN EN 18122-2

w, = shrinkage limit

w = initial water content
V = volume of wet soil
V; = volume of dry soil
mg = dry mass soil
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void ratio [-]

—— RGB - value
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value - RGB weighted sum [8-bit]
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vol. water content [-]

Sand/Silt/Clay [%]
Liquid limit [vol. %]
Plastic limit [vol. %]

Shrinkage limit [vol. %]
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0.5

0.6

Sand/Silt/Clay [%)] 58/26/16
Liquid limit [vol. %] 37.80
Plastic limit [vol. %] 21.10
Shrinkage limit [vol %] 26.00
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value - RGB weighted sum [8-bit]

Sand/Silt/Clay [%)] 20/37/43
Liquid limit [vol. %] 50.00
Plastic limit [vol. %] 24.60
Shrinkage limit [vol. %] 34.00




Potentials for an optical measurement method
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