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Numerical Example 1:
A soil sample has a void ratio, water content, and specific gravity of 55%, 17%,
and 2.65, respectively. Determine the soil degree of saturation, porosity, natural
unit weight, submerged unit weight, and dry unit weight.

Solution

sub

0.17

Given: 0.55, 0.17, and =2.65
Required: , , , ,

.

0.550.17
2.65

2.65 0.82 or 82%
0.55

s

r d

r

s

r

r

e w G
S n

e Sw
G

S

S





= =
  

=

 =

 = =

1
0.55 0.35 or 35%

1 0.55

en
e

n

=
+

 = =
+

Soil Basic Physical Properties - 13

@= o - 5 5 W e o - i f I = 2 - 6 5

⇒ W - G s - e - S r ⇒ S r = WEI =
0-1%1525-652

t o - 8 2 = 8 2 I .

⇒ n =§+ = 9,55¥ - o - 3 5 = 3 5 ' l .

⇒ J = J w & Ewen = 9 . 8 1 * 2 - 0 5 ¥ j } } = 19.62 K¥ ,

⇒ fa t = J w ¥ ¥ = 9-81 * ¥+51.555 = 2 0 - 2 5 K£3

→ J j , = feat-Jw = 2 0 - 2 5 - g - 8 1 = 1 0 - 4 4 K¥3

⇒ 8g, = ¥ ¥ =
9,811.25565¥ = 16-77 1%3



✓

- By - 91¥
✓

= 914261,1¥ = 12-761%3S r = I

w = O ' 4

Gs = 2 - 7 1

w Gs = e . S r

e = Wg§ = 0-4*12-71 = 1 . 0 8 4

fat = 8915¥
=
9-811,2-+71%1,084)

= i f - 8 6 k¥3

I f = f - 8W

= I f . 8 6 - g - 8 1 = 8 - 0 5 K Y,



^

O
T r r @

e = I f = 938.72=0-031

Fry- 7 1 ¥
16=9,1%-5%3, Y Gs = 2 - 0 6

Gs = %
I s = Gs Jw = 2 - 6 6 * g - 8 1

= 26-090 K¥3



S r - I

w.C-ste.sn#uuv=igTcm3-m -

w - e j¥
W = 3 - 4 3

Gg = 2 - f
= ¥ . ¥ = o-379

* fa t = ¥ = ¥ ¥ ¥ = 1 8 0 5 1%3
* J
j u t

= 1 8 - 0 5 K¥3

Ya t - r u ( E F )
* 8 = 8 , Gs ¥ e

1 8 - o s - g - 8 1 ( 2 . F I # )
= g . 8 1 * 2 - 7 r¥¥¥

*
e = 1 . 0 2 3 V o i t Rat ion = V k¥3

* n = F t - 19%31 = o - 5 0 6



Eid, H.T.

Numerical Example 2:
Aggregates from a material storage site are required for construction of roadway
embankment. The porosity of the aggregates at the storage site is 80%. Calculate
the volume of aggregates that should to be taken from the storage site to construct
a 7.6m × 305m × 2.1m embankment of soil compacted to porosity of 20%.
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