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Wt = Ww + Ws
Wt : Total weight of soil   Ww ∶Weight of water Ws: Weight of solid  Wa∶ Weight of air ≈0

Vt = Vv + Vs = Va + Vw + Vs 
Vt Total Volume     Vv :Volume of Void         Va : Volume of air   Vw ∶ Volume of water   Vs : Volume of Solid 
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Example 1:

In its condition a soil sample has a mass of 2290 g and a volume of 1.15*10-3 m3. After being

completely dried in an oven the mass of the sample is 2035g. The value of Gs for the soil is 2.68.

Determine the bulk density, unit weight, water content, void ratio, porosity, degree of saturation

and air content.
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Example 2:

A moist soil has these values : V=7.08∗ 10^-3 m^3 , m = 13.95 kg , w= 9.8%,Gs=2.66.

Determine:

ρ, ρ t, e, n, S(%), volume occupied by water and the volume occupied by solid?
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Example 3:

In the natural state, a moist soil has a volume of 0.0093 m^3 and weighs 177.6 N. The oven dry weight 

of the soil is 153.6 N.   If Gs=2.71 . Calculate the moisture content, moist unit weight, dry unit weight, 

void ratio, porosity and degree of saturation. 
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Example 4:

A soil specimen has a volume of 0.05 m3 and a mass of 87.5 kg. If the water content is 15% and specific gravity is 

2.68. 

Determine 1) void ratio 2) porosity 3) dry unit weight 4) saturated unit weight 5) degree of saturation. 

11



12



Example 6: 

Given mass of wet sample = 254 gm, void ratio = 0.6133, volume of air = 1.9 cm3, mass of solid 

=210 gm. Determine degree of saturation, air content and dry unit weight.
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Example 7: 

A soil specimen is 38 mm in diameter and 76 mm long and its natural condition weighs 168 gm 

when dried completely in an oven the specimen weighs 130.5 gm. The   value of Gs=2.73.  

what is the degree of saturation of the specimen?
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Example 8:

Given: mass of wet sample =254.1gm, void ratio = 0.6133, volume of air = 1.9 cm^3, mass of

solids = 210 gm. Determine: Degree of saturation, Air content, dry unit weight.
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Example 9: 

A soil specimen have void ratio of 0.7 , Gs=2.72 . Calculate the dry unit weight, unit weight 

and water content at degree of saturation of 75%.

16



v

17




