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Program Learning Outcomes (PLO) for Master's Programs

Program I: Mineral Exploration

This program is designed to prepare high-caliber graduate students to work
as professional engineers in the field of mineral exploration and mine
planning. Upon completion of the program, graduates will be able to:

e Apply advanced spatial data and geostatistical methods for precise
ore reserve estimation.

e Design optimal and safe open-pit mine layouts using state-of-the-
art mining software and modern technology.

e Lead geological and geophysical exploration campaigns utilizing
modern field techniques and remote sensing data.

Program II: Geomechanically & Tunneling Engineering

This program aims to develop advanced engineering competencies in rock
mechanics, soil mechanics, and the design of underground and surface
structures. Upon completion of the program, graduates will be able to:

e Conduct advanced geomechanically characterization and stress
analysis of rock masses.

¢ Design stable underground tunnels and secure excavation methods
for complex geological formations.

e Analyze the stability of rock slopes and design efficient support
and stabilization systems (such as rock bolting and shotcrete).

Program III: Ore Dressing (Mineral Processing)

This program focuses on preparing highly qualified engineers in the
processes of mineral treatment and the design of industrial processing
plants. Upon completion of the program, graduates will be able to:

e Optimize physical and chemical separation processes to maximize
mineral recovery and concentrate grade.

e Design and size industrial mineral processing plants and develop
operational flowsheet designs.

e Develop sustainable and environmentally friendly methods for
tailing management and industrial process water treatment.
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GE 604 Advanced Mathematics 3 4 8

GE 609 Numerical Methods in Engineering ** 3 4 8

GE 606 Applied Statistics and Computer Application 3 4

‘

MinE 611 Mineral Evaluation

MinE 612 Advanced Rock Mechanics

MinE 613 Environmental Engineering
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MinE 614 Advanced GIS

MinE 620 Engineering Site Investigation

MinE 621 Mineral Exploration

MinE 622 Rock Slope Stability

MinE 623 X ray analysis
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MinE 624 Advanced Topic in Rock Engineering.

‘

MinE 626 Advanced soil mechanics 3 4

MinE 627 Advanced computer application 3 4 8
MinE 697 Special Topics 3 4 8
MinE 698 Graduate Seminar ** 1 2 10

MinE 699 Thesis 6 - 50
TOTAL 31 - 124
** Mandatory courses ECTS: European Credit Transfer System
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MinE 614 Advanced GIS

MinE 630 Design and support of Underground opening

MinE 631 Rock modeling

MinE 632 Rock Fracture Mechanics

MinE 633 (Experimental) Stress-Strain analysis
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MinE634 Instrumentation field measurement

MinE 636 Reservoir engineering 3 4 8
MinE 624 Advanced Topic in Rock Engineering. 3 4 8
MinE 697 | gpecial Topics 3 4 8
MinE 698 Graduate Seminar * * 1 2 10

MinE 699 Thesis 6 - 50
TOTAL 31 - 124
** Mandatory courses ECTS: European Credit Transfer System
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MinE 614 Advanced GIS

MinE 640 Minerals Separation

MinE 641 Minerals Processing modeling

MinE 642 Analytical Chemistry

MinE 643 Industrial mineral production
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MinE 644 Analysis Methods of minerals

MinE 646 Powder technology

3 4 8
MinE 647 Surface chemistry of flotation 3 4 Q
MinE 648 Advanced coal preparation 3 4 3
MinE 649 Corrosion engineering 3 4 8
MinE 697 | gpecial Topics 3 4 8
MinE 698 Graduate Seminar ** 1 2 10

MinE 699 Thesis 6 - 50
TOTAL 31 - 124
** Mandatory courses ECTS: European Credit Transfer System
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Description of the Graduate Courses

Fundamental factors critical to: the evaluation of mineral deposit, and
evaluation of objectives selection of capacity and cutoff grade, method of
ore reserve calculations, feasibility study (production and costs), Kirging,
relationship between grade and density. Drilling for geological
information.

L

Advance treatment of theoretical and experimental aspects of rock
mechanics, mechanics of discontinuities, rock dynamics, Rock engineering
involving advance analytical and design aspects of rock slope,

underiround oieninis and blastini of rock, foundations on rock.

GIS functions, capturing data, storing data, Analysis, organizing spatial,
representing feature in vector data, map scale, components of geographic
data, query data, display, and output.

Application of basic courses in environmental Engineering and Hydraulics
to water and wastewater treatment solid waste disposal. The principles of
biological, chemical, and physical processes are stresses as they relate to
water, wastewater treatment and pollution control. Natural and manmade
characteristics of water quality and practical aspects of solid waste

:
8
[¢]
S
[¢]
=

Students learn drilling, sampling, logging, and testing methods, and they
ractice using geological knowledge to optimize site investigations.

This course uses the concept and practice of applied geology as its control
them, which include comprehensive treatment of geological, geochemical,
eophysical, and economic element of exploration and mining.

Structure geology and data interpretation, Site investigation and geological
data collection, rock strength properties and their measurement, failure
types movement monitoring and stabilization of rock slopes and numerical

analisis for minini aiilications

Theory of x-ray , XRD , XRF application and examples.

Rock mass properties and numerical modeling applied to rock engineering
design with particular emphasis on application in rock slope and tunneling

llall Jula




Clays mineral (Composition of clay minerals, specifics surface of clay
minerals and others), flocculation and dispersion of clay partial, Hydraulic
uplift force under structure and consistency of cohesive soil (Atterberg
Limits, liquidity index, activity).

The use of computer techniques to aid in solving such mineral problems as
ore reserve calculation, financial evaluation, optimum pit design, and

oitimum haulaie sistem. Diiital simulation methods are used extensiveli.

Rock mass classifications (RQD, Q-system, RMR), rock behavior:
isotropic and anisotropic, limit of plastic / elastic zone of rock mass,
boundary conditions for elastic and plastic zone, method of tunnel support
(shotcrete, rock bolts), drilling and blasting techniques. Stress
determination around the opening, selection of opening method, TBM,
R.H, NATM and drilling program, advance mathematical method for

oienini desiin, finite element aﬁﬁlication for different shaies.

Theory of failure, Finite elements, Finite difference, Rock behavior, Plastic
elastic

Introduction, some fundamental aspects of mechanics, the Griffith theory,
linear elastic fracture mechanics and fracture initiation theories, aspects on
non-linear fracture mechanics, determination of stress intensity factor,

aiilication.

Rock mass properties and numerical modeling applied to rock engineering

desiin with iarticular emihasis on aiilication in rock sloie and tunnelini

Introduction, reservoir perforation, fundament properties of fluid
permeated rock, porosity, permeability, properties of rock media, data
evaluation for reservoir calculation, Geomechanically evaluation field
evaluation of borehole collapse, gas reservoir engineering, computer

modelini.

This course comprises a comprehensive of complete presses involved in
instrumentation and monitoring in geotechnical environment. THIS
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COURSE WII CONSIDER THE TYPE AND Installation of field

instruments and inteiretation of instrument results.

A pronounced trend toward coarser grinding for flotation, partly as result
of milling lower grade ores. Automatic process control (emphasizing the

needs for eliminatini errors future ilant.

Definition of the problem, construction of the model of system, testing of
the model, Solution of the problem using the model, implementing the
solution. In the design stage, plant operating manual (execution start-up).
Design criteria (i.e. guide in detailed designer and set out such items are

climatoloiicallj data relatini to structural, heatini, etc.

The goal is to provide a background in surface and colloidal science and
give the student a solid framework for applying knowledge in colloid and
surface science to the solution of practical problems and the development
of new technologies

Usual states in deposit, usual forms for end users, general steps in
processing. Reduction to individual mineral particle forms without break
down of unique structure practice in recent years. I.C.P, Gravimetric
analysis for mineral composition

X-RD, X-RF, S.E.M, the support material for the course are copies of the
slides used to present the course along with a few key text books and
review articles - which the students are encouraged to use to supplement
the documents provided

This course discusses and presents the science & technology of important
powder processing steps like compaction, dispersion, sintering and novel
densification technologies. Laser grain size analysis, prevision of complex
material, Method of production powder, mechanical preparation, principle
unit, and design for powder, application technology for powder usage

comilex mechanical ﬁroierties

Surface area, surface tension (adsorption, absorption) Anionic and cationic
collectors, Laboratory testing, Rougher-scavenger cleaner system etc.

Properties of Coal and Coal impurities, wash ability characteristics, coarse
coal washing-jig, H.M etc. Fine Coal washing — Hydraulic concentration,
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Liquid —Solid Separation, Designing plant circuit and Economics of coal
reparation.

Introduction corrosion problems, corrosion theory, superficial surface
layers, elector mechanical perception, effective mechanical stress, metallic
protect to plant layer (organic / inorganic), protective additive from
corrosion, cathode protection.

cover all mining fields

The candidate will present information related to his / her project in details¢
indicated how data will collected as well as the experimental.
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