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3-1 Physical Properties of Rock Material_siuall 4l il gaibadll

Rock material is the integral rock portion. The strength of rocks

depends on the physical and mechanical properties for rock

materials.
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Physical properties ( index-properties).

Mechanical properties (strength properties).

[A] Physical Properties( Index-Properties).

The most important physical properties of rocks can be summarized
by the following:
1- Density(48Esl) ;

Density is a measurec+2« of mass per unit of volume. Density of

rock material variousis s, and often related to the porositydwtusll of
the rock. Its measured by (gm/cm?® kg/m®), most rocks near the earth
surface have density between [1.5-3.0g/cm®].Density represent the
bulk density 4l Z86<)) - jts common physical properties and
influenced by—: _i:
I. the specific gravity of the composition minerals = 3 &4
Dsaaall 4 Sl alall
ii.  The compaction of the minerals 4 sSal Cabeall (Uall) el
J~all However, most rocks are well compacted and then have
specific gravity between [2.5 up to 2.8].

iii.  Density is used to estimate overburden stress «bual a8USl aaa5s
L~-:~.~“ I . )
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- Expressed by the symbol (0) 3l leie

M
P=y
In which o) Cua:
M = mass of rock material per unit volume (kQ).

V = volume of rock mass (m®).

2-Unit weight (08l 3aa5):

The ratio between the weight of rock to its volume, denoted & i

b by symbol (y), measured by units<ulas s g&(N/m®).

|14

Y=+
W Mg M

In which;

g= gravitational acceleration (~=_¥ Jaa=i1=9.81 m/sec’.

3-Spesific weight (=3 0J9):
The ratio between rock density or (unit weight) to the water density

or(water unit weight). It's important engineering properties and
denoted by (G;), its dimensionless quantity <las ol (e 43S,

_ Prock (OR) Yrock
Pw Yw

p.=1000 kg/m’
%=pw 9= 1000 x9.81=9810 ~9800 N/m® (or) 9.8 kN/m”.

G
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EXAMPL1:

A rock mass of dimensions (85x79x43.5 cm), and have a mass of

(950 kg). Find the specific gravity of rock.

Solution:

Vitass = (BSXZS;H'S) =0.2921 m*(volume rock mass)
p =1 =—"—=325231 kg/m’

=t 28 g

4-Porosity(dsebwall):

Porosity describes how densely the material is packed. It is the

percentage ratio of the non-solid volume(volume of voids) to the
total volume of material. Porosity therefore is a fraction between 0
and 1.The value is typically ranging from less than 0.01 for solid

granite to up to 0.5 for porous sandstone.

sl S e (Eamall)liall ¢ all Can s i i Ayl Caca g dnelisall
el SN aaall ) @lel il aaa G kel dadll Ay ¢ Gaxe aaa (e
0.01 oo J81 G 9y e Bale Al o3 5 1 50 O e o (o Analsall 1A 3 3l

csabisall el jasll 05 ) Jeail caliall il all

Density and porosity often related to the strength of rock material Lile

dabisdl 5 AN e IS Hsaall 38 Lasi 5 L, A low density and high
porosity rock usually has low strength dsboll 5 ALdsl) 28U i3 ) saall
ddma Hsiia S5 Al Porosity is one of the governing factors for

the permeability4:34sdll, Porosity provides the void for water to flow

Dr. Zaid H. Majeed 3 Asst. Prof.Imad H. Obead




Engineering Geology

LECTURE NO. (3)

First Year

Civil Eng. Dept.

Sunday, March 26, 2016

through in a rock material. High porosity therefore naturally leads to

high permeabilityddle 4,385 s 4l 4l

S ) e A L) (555 5(1) Sl pabinal e

_W x 100
=y
In which;

V, = volume of voids <lbuall aas

V = total volume of rock sample & il diall I aaal)

V=V, + Vq

Vs=volume of solid (mineral).

V=V, =volume of mineral grains of rock(dsasall sl aas),

The density of mineral grains of rock is denoted by (pg) and

expressed by:

g
p —] A

g Vg
In which;

My=mass of mineral grains
Vy=volume of mineral grains.
Vg=V-V,

Since[ V,=nV]

.2 Vg=V-nV=V(1-n)

Lo My
Pg = V(1-n)

Generally;

M
V(1 —n)

Pg
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Y
V(1 —n)

Vg

5-Void Ratio (<& il duwd):

The ratio of the volume of the voids to the volume of the solids

(mineral grains), denoted by (€) and expressed by:

Vy
e=—
Vs

) aan I el aas Gn Al o (@leledl ) ciled il A

V=V, 4V,
V==V,
Vy
V=1

S e =

14
andn = 7":>VV:nV

nv
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EXAMPL2:
A sandstone rock have volume of (0.885 m®) and mass of (1750kg),

when the rock is well crushed, its volume is reduced to(0.584 m°).

Find the following:
1- porosity of rock(n)

2- density mineral grains(oy)

Solution:
V=V, +V.or [V=V,+V,]
V,=V-V

V,=0.885-0.584 =0.301 m*

n=" 100
%

0.301

= 0.885

Suppose that the rock density did not change after the crushing

n x 100 = 34.011

process, thus:

M
g
5.
7
= 0 _ 996,575 kg/m?
Py =g5gg ~ 299072 kg/m

Py=3000kg/m® or (3 g/cm®)

6-Water Content (el s siaall):
Water content is a measure indicating the amount of water the rock

material contains. It issimply the ratio of the weight of water to the

total weight of the rock material. Denoted by (®), and expressed by:
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—WW><100—W WS><100
“=w W

S S

In which;

W=total weight of rock &_sall Il ¢l

W, =weight of water Ll &)

W,= weight of solid (mineral part)ilall saldl ¢ 35,

7-Degree of Saturation (a<il) da3):

The degree of saturation, S;, refers to the relative volume of water,

V., in the voids,V,, and is expressed as a percentage:

|4
S, =

_W
4
leie Jugy el il odgd KU anadl I cile) dll Slay 3 elall ana (g Al
laasiy el adi ds jo Ld S Alle dpdbisey JUS Al saialld d) e dauiS

.(ground water table)as sl sbiall o gusia s

x 100

Dr. Zaid H. Majeed 7 Asst. Prof.Imad H. Obead




