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Objectives (Aslady! 4ally) ity

The program aims to:

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

2. Develop students' research and professional skills and merging them with theoretical knowledge to be able to evaluate

problems in the field of mining engineering and design appropriate solutions for them..

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

in extraxton and processing of local ores

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

scientific production in the field of mining engineering

5. Improve students communication skills and the ability to work in a multidisciplinary research team
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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 malipll @
University of Exeter (UK) izl
Camborne School of Mines A<l
M. Sc. Mining Engineering :4—alall s )l
Mining Engineering :alsll (aadill
Mining Engineering : &8 (el
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https://www.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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2.Topics. il Jiley 3
3.Assessment methods.
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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%0) - 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%b)

- Test 1 (10%)

- Project (20%0) - 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:
- Test 1 (10%) - Project (20%0) - Test 2 (20%) - Final exam (40%b)

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

- 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;

Identify 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;

Identify 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%b)

- Test 1 (10%)

- Project (20%0) - 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 Er}v!ronmental Management in 3 None
Mining

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

Triple bottom line approach for environmental management plans formulation

Risks and uncertainties when developing environmental management plans.

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 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)

24




s gl aae

JJ_E.A.“Q\J:G

BE A PCETRYY

X

3

dald Cle g ga

696 « &

UL il s )Y Lhell L) i e 4ia ja] ol

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 Advarécr?gi rc];eee?fi;hn'cal 3 Units
Objectives:
1- Interpret Stress-strain behavior of soil material
2- Calculate stresses within a soil mass under different loading condition.
3- Recognize pore pressure development in loaded saturated soils.
4- Calculate shear strength of soil and stress path.
c 5- Estimate deformation paramters of soil.
= 6- Calculate degree of consolidation using analytical and numerical methods.
2 7- Calucate stability and deformation in soil under different loading conditions using several
a methods.
a Topics
& 1- Stress-strain relationships;
a 2- consolidation theory and secondary consolidation;
o 3- elastic deformation; creep; stress relaxation and thixotropic;
4- shear strength of cohesionless and cohesive soils;
5- drained and undrained conditions;
6- 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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Reviewer's View

Please state your opinion regarding the following points, and kindly add whatever points you deem valuable:

1. The suitability of the Academic degree.

Natural resources of any country is one their main asset and if managed properly it leads to a thriving economy

The training of people/ students in this sector is of great importance . Mining studies is traditional but
competing with more modern professional such as computer engineering and so on.

So it is up to the government and the industry to create enough incentives top attract such important traditional
professions and to be able to compete . The academic degree is sustainable .Most mining engineering
department do have a healthy masters and PhD programs .

2. The suitability of the total academic units for the targeted program.

The academic unit has an excellent manpower and facilities to be able to run successfully such program.

3. The suitability of units' distribution between theoretical and practical, for all courses.

On review of the program it seems there a good balance between theorical work and applied ones

4. Courses description and its compliance with the course titles.

Course description does match very well the titles given.

5. Currency of scientific materials of the program to match what is universally common.

If I understand correctly, the Scientific materials in the program does follow the university requires . Further more it
does compare to some of the top universities in the world.
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6. Strengths points.

1- Good number of excellent professors

2- Good facilities and I am sure with help of industry such labs can be further built with then help of industry .

3- Very well Masters program set up .

7. Weaknesses points.

1- Itis important to have incentive for the students to enrolled in terms of scholarships .
2- It would be good to have an agreement with some of the well established mining programs for exchange

of professors and students.

9/2/2-21

Signature

Approved without

It needs major revision
It needs minor revision

Accepted

Xm

Separate pages can be added if needed

31




Ladad) bl pall Balas 38 (ha gedipall AN gall aSaall 4 S

Program Data

Department

Faculty

Mining Engineering

Faculty of Engineering

Program Name

Type of Study

M.Sc. (MINING ENGINEERING)

By Courses and Research Project

Reviewer Data

Reviewer’s Name

Academic Status

Elsayed Abdelrady ORABY]|

/Associate professor]

Specialization

Affiliation

Mineral Processing and Hydrometallurgyl

\Western Australian School of Mines: Minerals)|

Energy and Chemical Engineering|

Faculty of Science and Engineering, Curtin|

Selhligy Universit)_/|
- . \Western Australian School of Mines: Minerals)|
Energy and Chemical Engineering
Phone E-mail
+61414216943 Elsayed.oraby@curtin.edu.au

Reviewer's View
Please state your opinion regarding the following points, and kindly add whatever points you deem valuable:

3. The suitability of the Academic degree.

The program fits very well with the department mining capabilities. The proposed courses/units are enough for
such Mining Master degree. The program provides enough opportunities of future career for students.

The high demand of Mining engineers in KSA and around the world makes the necessity of such program to
ensure the graduation of highly educated engineers in the field of mining engineering.

4. The suitability of the total academic units for the targeted program.

The total academic units are within the global average number of units for such program. It fits very well with

the Master program at Curtin University, Australia.

3. The suitability of units' distribution between theoretical and practical, for all courses.

There is a good balance between the theoretical and practical units. The program also provides a research program,
which will strength the practical experience of the graduates. Having a research thesis at the end of the program is
required to balance the theoretical and practical experience of the graduate.

4. Courses description and its compliance with the course titles.

The courses description fit well with the course titles and provided up to date knowledge to the graduates.

5. Currency of scientific materials of the program to match what is universally common.

The courses contents and the number of elective courses provided during the program match very well with the
scientific materials provided in Western Australian school of imine in Australia and worldwide.
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6. Strengths points.

The program objectives fit very well with the global and local demand of mining and processing engineers.
The vast elective courses is one of the strong strength points of the project. This will lead to an easy course selection of
the students based on their background.

The program provides advanced study in mining engineering, with various up to date elective courses and pathways of
different mining study areas.

An excellent combination between theoretical and practical units, which enable the graduate engineer to strength
his/her experience in mining engineering.

8. Weaknesses points.

The Entry requirement of the program should be included to the program.

Due to the importance of the research project, it would be better if the research project mark lifts up to 20% so
the final evaluation marks should be:

Homework (10%) - Test 1 (15%) - Project (20%) - Test 2 (15%) - Final exam (40%)
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