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It isthe science which isdevoted to the study the earth. It deals
with all features of the earth's surface and with origins,
composition, structures of the earth. (geo means earth, and logy
means study of).
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Scope of Engineering Geology

-Engineering geology forms the bridge between geology

and engineering.

-It is mainly concerned with the application of geology

to civil and mining engineering practice.

-The purpose is to ensure that geological factors

affecting the planning, design construction and

maintenance of engineering works and the devel opment

of groundwater resources are recognized, adequately

Interpreted and presented for use in engineering
practice.
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Branches of Geology:

The subject of geology isdivided into several branches such as
follows:
1-Geophysical: It is study the physical properties of earth.
2-Petrology: It is study the physical, mechanical and chemical
properties of rocks.
3-Mineralogy: It is study the types of minerals.

4-Stratigrahy:It is study of rock layers and their formation.
5-Paleontology: It deals with the study of fossils.

6-Structural Geology: It deals with the study of folds, faults, joints.
7-Economic Geology: It deals with the study of minerals and rocks of
economic importance.




Branches of Geology: continue..

8-Seismology: It deals with the study of distribution and reasons of
earthquakes.

9-Engineering Geology: It includes the study of application of geology
In the engineering fields.

10- Hydrogeology — The study of the distribution and movement of
groundwater

11-Marine geology — The study of the history and structure of the ocean
floor.




Theimportance of studying geology for civil engineer and dam
engineer
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Choose the right location
Examples:
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Choose the right location
Examples :
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Structure of the Earth Continue..
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Structure of the Earth Continue..
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Structureof the Earth
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Whole earth Crust

Element VWeight Percent Element Weight Fercent
Iron 324

OXygen 46.6
oxXygen 299 silicon 277
Silicon 155

Aluminum 31

Magnesum 145 Iron 5.0
Sulfur 21

Calcum 3.6

Alvminum 13 Magnesium 2.1

Nickel 2.0 Sodium 2.8

Caleciom 16

Potassium 26

All other, total 0.7 All other, total 1.5
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Engineering Geology Dr. Rafid

Geology of Tunnel
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Engineering Geology Dr. Rafid
The stresses generated by the construction of the tunnel:
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Oh/Ov =v/(1-v)=m

For rocks : Poisson ratio between 0.15-0.40
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(Stress Distribution Around Circular Opening)
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Stresses around a circular hole in anisotropic initial stress field (solution of Kirsch).



Engineering Geology Dr. Rafid

EFFECT of GEOLOGICAL STRUCTURES to TUNNEL EXCAVATION
GEY) s o sl gadl s Al 80
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Relation of layers and tunnel direction

Folds <Ll a8l ga & lay)

(Bl o) g A 5 3) g 01585 B )

A (bt iy glana (3§ 8y (31 gl gy 1 )8

G cplad o o gand) Jaball 313 Je ;B alal) ULl (§ Ay 54 rida gy (o ) IS
G JR18 1 Qe Lgald olead) o 4 gla 4 glal) cilidal) cuilS Vil

Aol 34l cplad Jailga o B gl Jaial) Jiy: o Lasal) cilidil) (§ iy 383 g (g )JSAd)
oY A osdeal) cilida gl

SEa) ) Gopal oluall 0 8 dnda ) olrall Alala 341 LA jlal) cilidal) cuils |3e

osiuall GRAT ) g3 b lilga) Jguan ) (g disen dlld ol dlal) (g g Agite




Engineering Geology Dr. Rafid

(Aol olad) o sagas )All o 3908 S AL LG
ddaiie die 333 9 GAI lgs die 4y ghal) ciliadal) e Alial) Sl Jay: 3 alal) 3580 A
Lol JSall LS g

e & g 381 g e 4y glal) il (e lial) aial) 008 Jr dgaaall A8 b,

o) JLEIL LaS g Aduaiie

e e 2L
Anticline fold me fold

(sl by gisa g 0l ) Faults (81 oil) 281 ga B 3N

SIS a5 pdall A Jadidy o) Jlaia) @lligh il gl dle JaS oy oSl Enaa S 8 (BRI jas (e aSU Gaay
Aadl s jehd b adl A padpila o ) sial)

O aad (31 gdl) Akl B (33 £ LD (e 29 Y9 S (il (BN 98N (3halia (B (AL pLA) quind g ple JSdy
. G ol e Lages (35 ) gaa (e

daca ¥ sbuall JA i)

Water Problem, (Tunnels that open under the groundwater level)
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Example : Calculate safety factor of sliding for landslide slope in figure below:

160 kN
|
| -l
| B _d_d--"d__--- {] I:' c =30 L'.N-'In]]
H-”'_I-- - friction angle ¢ =2
!

Factor of Safety SF=Resistance force(R)/driving force(D)

D=Wo¢cos 40 =
D= 160/12 *cos 40 =10.2 kN/m2/m

R=30+(160/12 *sin 40)tan 20 = 33 kN/m2/m

SF=33/10.2 =3 > 1 safe
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