(4) Volumetric Relationships:
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1. - Voids ratio ¢

ranges from 0 to infinity.
Typical values of sands are: very dense 0.4 to very loose 1.0

Typical values for clays are: firm 0.3 to very soft 1.5.

2. - Porasity n

I
n= 100%

ranges from 0% to 100%.

The porosity provides a measure of the permeability of a soil.

The interrelationship of the voids ratio and porosity are given by,




3. - Saturation S

ranges from 0% to 100%.

B Weight Relationships:

4. - Water content w

W,

w=—C ¢ 100%
W,

Values range from 0% to over 500%; also known as meisture confent.

5, — Ulnit weight of a soif
W W, + W,

VooV 4V, 4V,
The unit weight may range from being dry to being saturated.

Some engineers use “bulk density p* to refer to the ratio of mass of the solids and water
contained in a unit volume (in fl.fgfm'?}_ MNote that,

¥= I:: = pg = f & owhich is the equivalent of F = ma.

6. - Dry unit weight Yy

y _H.Tﬂ 4
TV 1w

The soil is perfectly dry (its moisture is zero).

7. = The unit weight of water

Y. = Hfi where y = pg (F = ma)

w

v, =624 pef =1 g/ml =1 ke /liter =9.81kN /m’



Mote that the above is for fresh water. Salt water is 64 pcf, eic.

8. - Saturated unit weislit of a soil V..

W, +W,
Sy, 0
9. - Buoyant unit weight of a soil I,
-I?I|‘- _}fr_}f.'l-.li"_-?u

[0, - Specific gravity of the solids of a soil

Other useful formulas dealing with phase velationships:

Unit weight relationships
(1+w)Ggr, (Ge+58ely, (1+wilr,
l+e l+e wir,

1+
5

=Gy (1—n)l1+w)
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Dy unit weighis
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