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Figure 7-1(A,B,C, and D) shows the most types of deformations

occurs in rocks sample resulting from application of various loads.
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(B): Deformations due to applied compressin force

Shear Strain :tan¢=x/y

(C): Shear strain due to applied shear force
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(C): Cylindrical rock sample subjected to tri-axial load

Figure (7-1): Deformation types in rock specimen

The relation between different types of Elasticity Modulus can be

summarized as:

- E
21+
K= E
T 3(1-2w)
Example 7-1:

A core rock specimen of (u=0.422), the sample height of 7.6cm, and

diameter of 6.2cm. Subjected to uniaxial load which cause axial

strain of -3.44mm/m. determine the change in sample diameter due

to same load.
Solution:
eL=-4.33mm/m =-3.44x10"
po T
€L
&E
0422 =3z :< 10-3)
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er =1.452x10°°
AD

=D

AD = D X ET
AD =1.452x1073x6.20 = 9x10°2
Example 7-2:

If the average of uniaxial load of (37.6kN) applied to rock specimen
of (12.6cm in height) and (4.83cm in diameter). The modulus of
Elasticity E is 35 GPa. Determine the change in rock sample height
by the applied load.

Solution:
_F
=4
T
A=—D2
4
2 =0.00183
(100) m
—38X103—2074><106 2
©0.00183 m2
o=Es
_0_20.74><106_593x10_4
ETET T35x100
AL
EL— L

AL =g XL =593%x10"*x12.6 =7.47 x 1073cm

..Specimen subjected to "Contraction™ due to compression load.
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Example 7-3:

A limestone rock specimen with following data:

u=0.276
E= 63 GPa.

Estimate all other Modulus of Elasticity.

Solution:

—For Modulus of Rigidity:
- E

2(1+p)
- 63

2(1 + 0.276)
=For Bulk Modulus:
o E

3(1—2u)

63

T 3(1-2x0.276)

= 24.7 GPa

K = 46.9 GPa
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7-1 Stress-Strain Relations for Rock Deformations
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The rock strength were classified depending on the loads coditions

and applied stresses into three types:

A aailll Glalgalls Jlal) daplk e aldde) Haiall daglis Chuad
b LS 5 il

1-Compressive Strength a4 glia

2-Tensile Strength &) 4a glia

3-Shear Strength (=il 4 slia

1-Compressive Strength bty da glia

The stresses due to compression forces and cause volume of rock

sample.
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Sle 2y osiall s palss ) 2 g BVl o 8 e Al Gilalgay) =Y
e $

A) Uniaxial Compressive Strength(Unconfined)
(Lsanal) & gaall gala) Ll daglia
A Jlaal 3 sa 5 (53 Jad aa) g olatly Jlas) I 2 ja Ladie 3 jaall da glia oo
o) ad J Lacall Gilalgal) Gt sdiall LA ale 5 cJaandll jena e A gee
S Y a5 yaaall e Jaluall baaall 852l 0 oy alai) da slie (i g
Aalusall bas o BlaaiV) 5 56 Lgie ey s Jaidl) Al

F N
o=qu=7 ()
B) Triaxial Compressive Strength(Confined)
(Lpaxall) ,slaall A halkaly) da glia
O s Baalaia ) slae A (e lalga¥) ) diia jre (55 Al Leillay ) saall
3 o7)sasme Nea) () A jae G585 (Y plas Jin) Aa8) 5 5 auall G ALl
(overburden stress) JEll Cilalgal (caudy b slad Sl Gkl ¢ dady (0

la Hlase

mZ

Oz =Vr XZ

In which;

v: 1S unit weight of rock mass.

Z is the depth the point beneath ground surface.

For layered profile of rocks and/ or soil:

n

UZZEYriXZi:]/rlle-l'yrzxzz-"'" +Vrnxzn
i=1

In which;

I no. of layer.

Dr. Zaid H. Majeed 6 Asst. Prof. Imad H. Obead




Engineering Geology Civil Eng. Dept.

LECTURE NO. (7)

First Year Sunday, April 24, 2016

[Z=Z\+Z,+Z5+....... +7Zn].
¥r; 1S the unit weight per rock lyaer i.

(VS a5 (0, 3l 0y) Ll Cilalgal ) ALY
0y = kap) X 07
Oy = Kgp)y X Vr X Z
Kapis the coefficient of lateral earth pressure for active and/or passive
states respectiviely Alxdll e s Aladll VAL alall Gl il Javia Jalas,
Rock strength greatly increases where confined in the ground, to
values generally beyond significance to engineering loading.Triaxial
testing relates shear strength to normal stress. Rarely measured in
rocks (but important for soils).
boria bl (3 Hha e DY) jes (e dara I saiall (i e anidll e
o) Cusy (03) <ilsall e (confined) Jsase 81 b 5 5305 (07) ases
Al b4 o5 ey 8 L Ay jauall el Gy jed S Al (8 ¢(0,=03)
Qi Jpemn (uad (AGy) Jlier (53 saall Taiaall 2133 (52 sae Jaiim ) Lguimy 5o
e (Y Je Glie A3 Gliall (e de gann e oDle) andl) il gha ) S5
Gk o= Mohr Circles ose il s Gom e o o Gl a2y jaall & 65 Gl
s 58 A s Mohr Envelope ) <le Je Jaaildie K (035 07) a8
Shear Strength 4 aall diall adl) 4o glia Qluas S 48 )l e g 5a 50l

(7-2) J8& A e WSof Rock
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Triaxial shear stress

(0
test B
c
) Gy  normal
test A stress

Mohr's circle

Draw Mohr’s circles with diameters from
the minor to major principal stress values
along normal stress axis.

Envelope is then tangential to test circles.

Figure (7-2): Triaxial Test for rock sample
Al Aaleall 30 5k (e Dl 5 ) sauall (i) A glia oy
7= C + o, tan®
In which;
C is the cohession of rock (KN/m?) & auall disll clulall s
o, is the normal stress (yxZ) for rock (KN/m?) 2 sexll slga!

¢ Angle of internal friction (deg.) saall Jslall AiaYI 45 ) )

=TO0 BE CONTINUED=>
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