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Objectives (slady) 4ally) cilay)

The program aims to:

1. Enhance the cognitive background of students in the mining engineering field.

2. Provide students with analytical thinking skills to raise their professional competence to solve technical and applied problems

in extraxton and processing of local ores

3. Develop students' scientific and research capabilities in accordance with international standards to enhance the level of

scientific production in the field of mining engineering

4. Improve students communication skills and the ability to work in a multidisciplinary research team
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McGill University (Canada) :4xslal)
Faculty of Engineering :4—l
M. Sc. Mining Engineering :d—alall i ,ll
Mining Engineering :alsl (awaail)
Mining Engineering : 83 awaisl)
45 ddlealy) Al yall Glas dlaae

https://mww.mcgill.ca/study/2019-2020/faculties/engineering/graduate/programs/master-science-msc-

mining-engineering-thesis

The university is the 3 top Mining Engineering Schools in 2019 as shown in the link

https://www.topuniversities.com/university-rankings-articles/university-subject-rankings/top-mining-

engineering-schools-2019

1A el mali @
University of Exeter (UK) :&aaall
Camborne School of Mines A<l
M. Sc. Mining Engineering :4—alall s )l
Mining Engineering :alsll (awadill
Mining Engineering : @8 (awaadl)
Al )333n 510 Jamay agadd sy el o e W) (8 331 4w 180 :AllaaY) A all Cilas sllaac

https://mww.mcgill.ca/study/2019-2020/faculties/engineering/graduate/programs/master-science-msc-

mining-engineering-thesis

https://www.exeter.ac.uk/postgraduate/taught/mining-engineering/msc-mining-engineering/#Programme-

structure
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Rock Mechanics

\)

Dsdnall Kol
Data processing and simulation v Aadadll y bl dalles
Mine Ventilation and Safety v aalial) & Laddl 5 4, gl
Mine Surveying Y. aabiall b

Lpalad) dq jall A pall cilllaial) (3 V)

ol 43850 Lac ) g g Lilad) cilud jall Bas gall aid) (e 408580 Waas) B g (A) Balall A dpal pall cilaa gl (5 gl g Liial) 3 gaad) o eMY) iy @

bl e (a % 25 08 JE5 Y g ) g g SRS (e A 1) 5 galingl) ey o iy e

<lia gl) aae @l g a1 930 G A LAY ) el Slaag e | @) el cilaa g 2
4Lllaay) ) £ g ydall/Adlu ) *andl) A Ly
¥ A VY '
(rskil) 7 sila) J8 Allal) Ao jall Al jal) cilyllatial)
Y | A | q | V4

ST Lyl G g Lo iy laa s 1wl g & G AR Y) il _jiall a8Y) sl




* (List of Courses) 4l jall <l y jial) 4aild (1Y)

el g Aa) £ g pduall afi Ay LEAY) af Ay L) ol jiall £ M g 405 e <l ) 8l ALS iy @

Gbd) allaial) cleludl s . . a8y 9 3y
o) .56 o) Course Title AL and Course Code A
7 = 3—1 J)s“'“ &3"
= S , :
English wr |43 D i 2| Coursetype English i English i
of °g | E
L) : - . e
v l-1 Y]y c ) Analysis of Mining Systems el AalaiY) Jidas | MINE 630 | 1Y s
ompulsory
fs ) ; : P el 1l P .
rl1-1 Y)Y Compulsory Mineral Processing Technology dpamall Clalall dallea 485 | MINE 631 AR
e fg ) : : : . : Lot - .
MINE6YO | 7+ s f v | - f - ¥ | oy | Mine Planning Operations aaliall 8 bdsl Glllee | MINE 632 | 1YY s
Yl1-1y1]Y c o/r{f;u'lééry Advanced Rock Mechanics paiiall ) uall SlSee | MINE 633 LAY
L) . pn R .
y1-1-1° c ] Scientific Research Methods el Sl 3,k | MINE 694 LRI
ompulsory <
BN . s e .
) - - ) Compulsory Seminar Gy B 92 MINE 695 190 &
JAB N ) .. ] . . ) .
vl1-1 -1 Elective Evaluation of Mining Projects 4l Cle 5 pdall o | MINE 640 TEe D
JAB N ) . . N e -
vy | - | ¥ Y Elective Ores Concentration by Flotation asaillh Slalall 58 51 MINE 641 TEY G
fsaal . . . T .
vy | - | ¥ Y Elective Ores Concentration by Gravity ilalb aldall 58 5 MINE 642 TEY G
/s sl i i -
S N N E«.I.se)ctive Separation Processes in YL Jeaill el | MINE 643 6P s
Hydrometallurgy
fg sl . . . . LN - .
L - ¥ Elective Rock Slope Engineering 4 aall @l jaaidl dwas | MINE 644 TEE D




* (List of Courses) 4l jall <l ) jial) daild ol

ML»;J.“Ji‘;\a,\l\&JM\;%JL,\E\J\#L*J%‘J\QUJM\ :&Uﬂlﬁé\g@ﬁébﬂ\%ﬁ% °

Cibal) cullatialf alelud) s . 2 acd a8y 5 3
o) . i B Course Title S A a Course Code A
™ = Sl &3"
35| 3 8 '33 = =| Couse type
English SF 3 gl 35 =|3E English SF English E
Q, o g DL_ ~
fg sl e . " .
vl - - ¥ Elective Advanced Drilling and Blasting PRGN YRR PR MINE 645 160 L
fs ) - .. e s s
Yl -1 -1¢ Elective Reliability of Mining Systems Cpaaill dadail 48 68 50 MINE 646 TET G
Js ) Environmental Management in e )
vl - - |~ Elective | pining Y o) Gasai sy | MINE 647 TEV s
RS ) . . o e
¥ -1y \ Elective Mine Backfill Technology Al 3 pliall 4 MINE 648 TEA DA
Jg s . ey - e
¥ -1 Yy Elective Advanced Orebody Modelling il dpaeall Cilalad) dndas MINE 649 e G
fsaal . ] .
¥ - -1 Elective Special Topics Aalh dle s se MINE 696 R
A - - A /E‘fe’c five Advanced Geotechnical Engineering Aoaiall dpa )Y 4l dusvia CE 630 Ve
L) . )
¥ - N /Efe’C five Stability of Slopes Jspall )il CE 633 VY s
fs o) : " 5 -
A = b
Compulsory Master Thesis Dbl Al MINE 699 e

Joaal) &y (8 lesall sl AUS 2a s JSI (A) ial) L oy ol jlsal) das




Ao ) & ) jial) i 5 (V¥) ‘

Course description should include the following Ay Y jalial) ) 8al) Ciua ¢ Cpaathy o g
three elements: gl dadl g (A rall dad) sl G caagg il |
1.0bjectives that include: cognitive dimension, P Y
Skills dimension and emotional dimension e g gal) Y
2.Topics. i) Jilag LY
3.Assessment methods.




b lhaia Gilaa gl dae Jo—aall o) gis BRI PCETRTY

A gy v dolael) dalaty) Jalad 630 <=2

calay
Ol oy jliie 8 ALl o Slaiul) 5 dallaal) 5 a5 LIS Qs —
Ol g jliia 3l ) Al AA3Y Agladll e A )5 ¢ Angaaall Apladl) dae ol ¢ Aghadll A ) ki —
Cpanl) g sliia 3 SV aal) Qi CallSE (add 8 Cililes Cgan CILES apadilly Jal JSLie Al 0 —
O]l Aalaif Cpatl CAAN LS a0dt)
Copanl Aalasl (b € jla JusDlas 5 ¢ SR 29058 ¢ Sl Jela (35 kel anlli —
1l g gal) ¥
Ol g jliie b aLaiS - Saiul) 5 dallaall 5 cpaeil) g CalESELY)
Cpaxl) (8 Aghaal) 5t Aasll 5 ¢ Aapanall Al Ao il ¢ Apladl) Aaa il
“ el s e s LS anaddlly Jil
Ol Aadaif b lSuil) s —
Ol Aadail 8 CasS jle Qs Ui @l g8g ¢l Al Jidas —
tpa 0l Jily ¥

(%40 ) Sl il - (%20) ¥ sl - (%20 ) g5 e - (%10) Y sl (%)) als-
Course Code Course Title Credits Prerequisite
MINE 630 Analysis of Mining Systems 3 None

1- Objectives:
— Analyze exploration, mining, Processing and reclamation as systems in the mining projects

— Apply Linear Programming, integer Linear Programming, and nonlinear programming for decision making in
mining projects

— Study transportation and assignment problems as operation research techniques and their applications for minimal
opex in mining projects

— Use Network techniques to optimize mining systems

— Assess the application of Decision analysis, queuing, and Markov Chains in mining systems
2- Topics:

— Analysis of exploration, mining, and metallurgy systems using statistical techniques.

— Linear Programming, integer Linear Programming, and nonlinear programming in mining
— transportation and assignment problems and mining opex

— Network techniques in mining systems

— Decision analysis, queuing, and Markov Chains in mining systems

3- Assessment Methods:
- Homework (10%) - Test1(10%) - Project (20%) - Test 2 (20%) - Final exam (40%0)
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Course Code Course Title Credits Prerequisite
MINE 631 Mineral Processing Technology 3 None

1- Objectives:

2- Topics:

Distinguish between methods of physical and chemical chracterization of ores;

Classify the equipment used in the beneficiation processes;

Compare the different gravity concentration tecneques;

Know the outlines of separation by magnetic, electrostatic, and froth flotation;

Apply the thickening and filtration processes;

Methods of physical and chemical chracterization of ores,
Methods of Mineral Physical Separation and equipment used
Thickening and filtration.

Flowsheets for the beneficiation of ores and industrial rocks.

3- Assessment Methods:
- Homework (10%) - Test1 (10%) - Project (20%) - Test 2 (20%)

- Final exam (40%)
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Course Code Course Title Credits Prerequisite
MINE 632 Mine Planning Operations 3 MINE 630

1. Objectives:
—  Explain the technical aspects of mining and how they are releated to the development of optimal mine plans.

— ldentify the key factors for creating values as part of the strategic mine planning process;

—  Apply these factors to generate alternative mine plans;

—  Compare the difference between the mining industry and other industries in terms of value creation;
— Apply alternative programming techniques to optimize mine performance

— ldentify Mine closure planning

2. Topics:
—  Technical aspects of mining and their relations optimal mine plans.

— key factors for creating values as part of the strategic mine planning process; with study of alternative mine plans;

Difference between the mining industry and other industries in terms of value creation;

— programming techniques and mine performance optimization;

Mine closure planning

3. Assessment Methods:
- Homework (10%) - Test1(10%) - Project (20%0) - Test 2 (20%) - Final exam (40%b)
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Course Code

Course Title

Credits

Prerequisite

MINE 633

Advanced Rock Mechanics

3

None

1- Objectives:

—  Assess In-situ stresses;

— Distinguish between the different techniqus for In-situ stress and strain measurement;

—  Predict the behavior for rock failure.

— Recognize the load-deformation behavior of rock;

— Recognize the measurement and monitoring techniques in rock mechanics;

— ldentify different designing techniques such as numirical modeling, empirical models, etc.

2- Topics:

— In-situ stresses and strains and their different measurement techniqus;

— The different rock failure criteria;

— Load-deformation behavior of rock;

— Measurement and monitoring techniques in rock mechanics;

— Designing techniques such as numirical modeling, empirical models, etc.

3- Assessment Methods:
- Test 1 (10%) - Project (20%) - Test 2 (20%)

- Homework (10%)

- Final exam (40%)
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Course Code Course Title Credits Prerequisite
MINE 640 Evaluation of Mining Projects 3 None

1- Objectives:

— Recognize cost estimation and engineering economy concepts applied to geo-resources extractive projects;
— ldentfy economic and engineering evaluation of geo-resources extractive projects;
—  Explain the meaning of the cash flow in production driven projects;
—  Forecast mineral commaodity price;
—  Compare escalated and constant dollars value;
— Plot depreciation, depletion, amortization and after-tax cash flow.
— Judge the project profitability using the suitable economical indices (NPV, IRR, PBB, etc.)
—  Conduct economic sensitivity analysis;

2- Topics:
— Cost estimation and engineering economy concepts applied to geo-resources extractive projects
— economic and engineering evaluation of geo-resources extractive projects
—  Cash flow in production driven projects
— Risk management and commodity price forecasting
— Escalated and constant dollars value
—  Depreciation, depletion, amortization and after-tax cash flow
—  Project profitability using the suitable economical indices (NPV, IRR, PBB, etc)
— Economic sensitivity analysis.

3- Assessment Methods:

- Report (10%) - Test 1 (10%) - Project (20%0) - Test 2 (20%0) - Final exam (40%o)
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Course Code Course Title Credits Prerequisite
MINE 641 Ores Concentration by Flotation 3 None

1. Objectives:
— Review of theories applied in separation of minerals by flotation
— Recognize the recent trends in separation of minerals by flotation
— ldentfy Flotation reagents and their phase diagram in water
— Distinguish the various flotation equipment (Hallimond tube, flotation cells and flotation column)
— Design of some flotation units or circuits for separation of minerals
— Assess environmental impacts associated with separation of minerals by flotation
2. Topics:
— Introduction to flotation and preparation of ores for separation by flotation
— Recent trends in minerals flotation
—  Flotation reagents. Water-flotation reagents phase diagram and system chemistry
— Flotation of water insoluble and sparingly solube ores
— Flotation equipment (Hallimond tube, flotation cells and flotation column)
— kinematics of flotation process, Flotation circuits and their design
— Environmental impact of mineral separation by flotation.
3. Assessment Methods:

- Report (10%) - Test 1 (10%) - Project (20%) - Test 2 (20%) - Final exam (40%)
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Course Code

Course Title Credits

Prerequisite

MINE 642

Ores concentration by Gravity 3

None

1- Objectives:

— ldentify the liberation size for minerals;
—  Explain the factors affecting the movement of solid particles in fluid;
— debate methods of separation using the different classification techniques;
— recognize the separation methods using the shaking tables;
— Learn method of separation using jigs; and hymphry spiral; and
Use the logical sequence in a mineral Gravity Concentration flow sheet .

2- TOpICS

— The mineralogical examination of the ore-determination of the liberation size and percentage of liberation
— The movement of particles in fluid-method of separation using different classification units
— Method of separation using hydrocyclones
— separation methods using the tables units-method of separation using jigs
— method of separation using humphry spiral.
Flowsheets for minerals separation by gravity
3- Assessment Methods:

- Report (10%) - Test 1 (10%)

- Project (20%) - Test 2 (20%)

- Final exam (40%)
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Course Code Course Title Credits Prerequisite

Separation Processes in

MINE 643 Hydrometallurgy

3

None

1. Objectives:
—  Separate metal ions in solution by chemical processes ;
—  Explain the factors affecting the ion exchange ;
— Understand the fundamentals of precipitation and carbon adsorption processes,;
— Recognize and learn the extraction and recovery of metals by electrlysis ;
— Design solvent extraction, ion exchange and leaching circuits,.
— ldentify different ways to separate solids/liquids ; and
—  Apply the technology of a hydrometallurgical flow sheet design
2. Topics:
—  Separation of metal ions in solution by chemical processes
—  Concentrating on solvent extraction
—  lon exchange
—  Precipitation and carbon adsorption processes
—  Extraction and recovery of metals by electrolysis
— Purification and recovery of metals by precipitation
—  The design of solvent extraction, ion exchange and leaching circuits
3. Assessment Methods:

- Homework (10%) - Test1(10%) - Project (20%) - Test 2 (20%)

- Final exam (40%b)
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Course Code Course Title Credits Prerequisite
MINE 644 Rock Slope Engineering 3 None
1. Objectives:
—  Design rock slopes;
— ldentify the different types of slope failure;
— Analyses of geological data;
— Recognize the site investigation and geological data collection;
— Compae the rock properties and their measurement;
— ldentify hydrological factors;
—  Asses stability of rock slopes
Monitor and maintaine of pit slopes
2. Toplcs
—  Principles of rock slope design
—  Types of slope failure
—  Structural geology and data interpretation
— Site investigation and geological data collection
— Rock strength properties and their measurement
— hydrological factors
—  Slope stability tools and techniques
Monitoring and maintenance of final pit slopes
3. Assessment Methods:
- Homework (10%) - Test1(10%) - Project (20%) - Test 2 (20%) - Final exam (40%b)
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Course Code Course Title Credits Prerequisite

MINE 645 Advanced Drilling and Blasting 3 None

1. Objectives:
— Know the rock breakage and drilling mechanisms;
— compare the theories of rock penetration including percussion, rotary, and rotary percussion drilling;
— Recognize the rock fragmentation influence parameters
—  Apply the different techniques for rock fragmentation measurement;
— Investigate the ground vibration effects on structure;
— Recognize the trigger factors for ground vibration;
Analyse the ground vibration measurement techniques;
2. Toplcs
— Principles of rock breakage mechanism
—  Dirilling mechanism
— Theories of rock penetration including percussion, rotary, and rotary percussion drilling
— Rock fragmentation influence parameters
— Different techniques for rock fragmentation measurement
— Ground vibration effects on structure
— Trigger factors for ground vibration
Ground vibration measurement techniques

3. Assessment Methods:

- Homework (10%) - Test1(10%) - Project (20%) - Test 2 (20%) - Final exam (40%b)
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Course Code Course Title Credits Prerequisite
MINE 646 Reliability of Mining Systems 3 None
1. Objectives:
— Categorize data types and sources
—  Apply probability and statistics theories for reliability engineering;
— Build failure models;
— Compare methods used for parameter estimation;
— Recognize acceleration models;
—  Predict system’s reliability
— Know the concept of design of experiment
2. Topics:
— Reliability data
— Probability and statistics for reliability analysis
—  Failure models
—  Parameter estimation methods
—  Acceleration models
—  System reliability
— Design of experiment - case studies
3. Assessment Methods:
- Report (10%) - Test 1 (10%) - Project (20%0) - Test 2 (20%) - Final exam (40%)
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Course Code Course Title Credits Prerequisite

MINE 647

Environmental Management in

Mining

3

None

1. Objectives:

— ldentify potential sources of environmental impact during mining activities and processing of ores;

— Develop mitigation strategies for environmental impact;

— Evaluate environmental management plans;
— Apply the triple bottom line approach when formulating environmental management plans;

— Identify risks and uncertainties when developing environmental management plans

2. Topics:

—  Environmental impacts during mining activities and processing of ores

Mitigation strategies

—  Environmental management plans

3. Assessment Methods:

- Homework (10%b)

- Test 1 (10%)

- Project (20%0)

Triple bottom line approach for environmental management plans formulation
Risks and uncertainties when developing environmental management plans.

- Test 2 (20%)

- Final exam (40%o)
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Course Code Course Title Credits Prerequisite
MINE 648 Mine Backfill Technology 3 None

1- Objectives:

— Discuss the principles and practices for mine backfill.
— Discuss the role of mine backfill in underground mining.
— Discuss the safety issues arising from using mine backfill.
— Apply the knowledge gained on a case study

2- Topics:
— Overview of mine backfill
— Backfill design
— Backfill quailty control
— Mechanical properties of mine backfill
— Backfill binders
— Case study.

3- Assessment Methods:

- Assignment (10%) - Test 1 (10%) - Project (20%0) - Test 2 (20%) - Final exam (40%o)
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Course Code Course Title Credits

Prerequisite

MINE 649 Advanced Orebody Modelling 3

None

1- Objectives:

— Debate the applications of orebody modeling
— Assess geological data using statistical methods
— Evaluate geology and mineralization in 3D
— Apply different techniques for recourse estimation.
— Discuss new development in orebody modelling.

2- Topics:
— Applications of orebody modelling
— Assesment of geological data
— Evaluation of geological information and mineralization in 3D
— Techniques for resource estimation
— New development in orebody modelling

3- Assessment Methods:

- Homework (10%) - Test1(10%) - Project (20%) - Test 2 (20%)

- Final exam (40%o)
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Course Code Course Title Credits Prerequisite
MINE 694 Scientefic Research Methods 3 None

1. Objectives:

2. Topics:

Developing students understanding of the basic concepts used in research.

Develop a research orientation among the students and to familiarize them with fundamentals of research
methods.

Examine the main components of a research framework i.e., problem definition, research design, data collection,
ethical issues in research, report writing, and presentation.

Train students on how to write and publish a scientific paper

Introduction to research

The role of research, research process overview, Literature review, Problems and Hypotheses

Defining the research problem, Formulation of the research hypotheses, The importance of problems and
hypotheses

Methods of data collection, Processing and analysis of data

Ethical issues in conducting research

Report writing, format — Title page, Abstract, Introduction, Methodology

Results, Discussion, References, and Appendices

Scientific publishing.

3. Assessment Methods:
- Homeworks (25%0) - Presentation (25%o) - Report (50%)
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Course Code Course Title Credits Prerequisite
MINE 695 Seminar 1 None

1. Objectives:
This one credit-hr course is meant to:-

- Give students practice speaking in front of a scientific audience
- Get students trained to explore scientific topics in details as per audience needs

- Improve student ability to Organize, present and defend presentations in front of faculty
and other students.

- Help students improve their skills as speakers, nogatiators, observers, or criticisers
- Highlight ethics in scientific presentations and talks .

2. Topics:
The topics will be any aspect of the mining engineering sciences and must be approved by
the instructor in advance. Unless cleared with instructor, students should not give a
presentation similar to one they have delivered in another class. each student will receive
feedback from the fellow students and the instructor.

3. Assessment Methods:
- Discussions (25%o) - Presentations (25%o) - Reports (20%0) - Ethics (30%0)
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Course Code

Course Title

Credits

Prerequisite

MINE 696

Special Topics

3

None

Advanced topics are selected from mining engineering. Contents of the course will be provided in detail
one semester before its offering. Approval of the Departmental Graduate Committee must be secured
before offering this course.
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Course Code

Course Title Credits Prerequisite

CE 630

Advanced Geotechnical .
Engineering 3 Units

Course Description

Objectives:

Interpret Stress-strain behavior of soil material

Calculate stresses within a soil mass under different loading condition.

Recognize pore pressure development in loaded saturated soils.

Calculate shear strength of soil and stress path.

Estimate deformation paramters of soil.

Calculate degree of consolidation using analytical and numerical methods.

Calucate stability and deformation in soil under different loading conditions using several
methods.

Stress-strain relationships;

consolidation theory and secondary consolidation;

elastic deformation; creep; stress relaxation and thixotropic;
shear strength of cohesionless and cohesive soils;

drained and undrained conditions;

stress path and plastic equilibrium

Assessment methods:
Homeworks: 10% - Major Exams: 30% - Research project: 20% -Final Exam 40%
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Course Code

Course Title Credits Prerequisite

CE 632

Stability of Slopes 3 Units

Course Description

Objectives:

Interpret total and effective stress analysis.

Select proper soil shear sgtrength paramters for the anlaysis of slope stability.
Estimate stability of infinite slopes.

Calculate stability of finite slopes using different methods.

Estimate stability of slopes under seismic conditions.

Recognize Slope stabilization and soil reinforcement.

Design of embankements.

Selection of strength parameters:

types of slope failures:

stability analysis of slopes in homogenous and heterogeneous soils rocks:
stability analysis with seepage pressure:

stability of embankment dams: stability charts: multilayered systems, infinit slopes;

submerged slopes; tension cracks; remedial measures of stability control;
slope stability under sesmic loading;

applications of earth dams;

computer programs of slope stability analysis

Assessment methods:

- Homeworks: 10% - Major Exams: 30% - Research project: 20%, -Final Exam 40%
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Course Code

Course Title

Credits

Prerequisite

MINE 699

Master Thesis

8

None

1. Objectives:

— Demonstrate the ability to study the a modern subject in the field of specialization

— Develop the research skills of students in the field of processing of ores

— Provide students with the ability to analyze technical problems in the processing of ores
— Provide students with the skills to verify the accuracy of the results
— Develop communication skills and collaborative work among students

2. Topics:

Improve the level of students in the professional writing of technical reports

— The student prepares the thesis in one of the modern topics in the field of specialization

3. Assessment Methods:
Through Thesis Defense Committee
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