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Soil Phase Relationships

Soil mass is generally a three phase system.

It consists of solid particles, liquid and gas.

For all practical purposes, the liquid may be

considered to be water (although in some

cases, the water may contain some

dissolved salts) and the gas as air.

The inter relationships of the different

phases are important since they help to

define the condition or the physical make-up

of the soil.
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Three Phase Diagram



Fully Saturated Soils (Two Phase)
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.Dry Soils (Two phase) [Oven Dried]
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Partly Saturated Soils



Weight-Volume Relationships

To develop the weight–volume relationships,

we must separate the three phases (that is,

solid, water, and air) as shown:
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Weight-Volume Relationships

9



10

Weight-Volume Relationships
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Specific Gravity
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Specific Gravity
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Example 3 
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Example 4

Determine moisture content, void ratio,

porosity and degree of saturation of a soil

core sample. Also determine the dry unit

weight, ɣd

Data:

•Weight of soil sample = 1013 g

•Volume of soil sample = 585.0 cm3

•Specific gravity, Gs = 2.65 

•Dry weight of soil = 904.0 g 
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The values of Dr may vary from a minimum of 

0% for very loose soil to a maximum of 100% 

for very dense soils. Soils engineers 

qualitatively describe the granular soil deposits 

according to the irrelative densities, as show:
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All Problems


