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e Program objectives should be stated clearly, and | e g g0 cilani ¢85 o) g (T30 gabill calaad glai o
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Objectives (i) 4alily) cilay)

1. The program is consedered as the unique one at the Arab countries and the Middle East in the field of
engineering geology.

2. The program is concerned with developing cognitive enrichment and achieving the university’s vision
in highlighting the applied disciplines in engineering geology for community service.

3. The program focuses on applying and developing field and laboratory skills by using computerized
technologies and modelling to keep pace with recent developments in the field of engineering geology
studies.

4. The program is concerned with developing skills in studying, evaluating and solving engineering
geological problems for construction and mining development projects using advanced Numerical
modeling.

5. The program focuses on developing research and consultations capabilities involved in achieving the
Kingdom's vision (2030) in Mining and Geology explorations.

6. The program graduating qualified national students in the field of engineering geology, in line with the
goals of the Kingdom's vision (2030).
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‘ (Bench Marking) gt 4 44 (9)

University: Colorado State University
College: College of Natural Resources

Dept: Watershed Hydrology
Degree: M.Sc.

Course Work: 20 Cr.
Thesis: 10 Cr.

Total Minimum: 30 Cr.
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Rock and rock mechanics lab:- - s
e Poring machine for rock. Auaall cilual) z) A Jea e
e ecutting machine for rock samples. Al Clinll Gadl Jlea o
e elivling machine for rock samples. A aall cliall 450l Slea @
e eUniaxial compression machine. Ve osndll gal baall jlea o
e  <Tri-axial compression machine. snall S haall Slea @
e Point load machine. Aks o baall jlea o
e « Schmidt hammer machine. D2l Al lea @
B! anday 9 Ay i) Wila g A i) Jara o
Soil and soil mechanics lab:- el
e sieve shaker apparatus. Aol JAls e e
e Electric balance. (LS Ol @
e Unconfained compression machine. B Sl bzl s o
e moisture content machine. - i .
| 6 gine ol )
e Field Density machine. Aash ,‘5“ wu» - JLP ¢
e Electric oven. Aglial) 43U Jl'@f °
e Mixer for soil. A (LS O e
e Excavators. Ayl LY e
e confined compression machine. &l s de o
e Direct shear machine for soil. 11 y )
‘ . N \ .
e Hydrometer machine. Jl_mj . . JLP *
e Point load compression machine for bl 2 ad e o
soil. Dhegodedl e e
e Tri-axial water pressure machine. osaall galal A il dne e ozl Ylea o
sl 5 oLy Al e Tkl Slen o
Aggregate lab:- - 1A B3 i il (A sl Jars
e Aggregate impact value apparatus. \. ASOU uSIE S Sles o

e Los Angeles machine.
e Electrical balance for aggregates.
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English HE 3 kS 33; ~ 1 ~ type English =S English =
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Compulsory Courses (19 h.)  (4sbw 1 4) cdlall asead 4y jlaall & ) jBall

3 1 2 Soil Engineering o 5l dnia EEG 601 Te) da
3 1 2 = Rock Engineering ) siall dunia EEG 602 1Y an
EEG601 | " Y4aaoua| 3 1 2 - S Advanced Engineering Geology deaiiall Lpuigll La sl all | EEG 603 T 4a
EEG602 | ":Y4aaua]| 3 3 j, é Geotechnical Processes A al) Slleal) EEG 604 Ted da
EEG603 | 1+T4x0a| 3 3| o £ [ Advanced Field Training adia Jix % | EEG 690 | 19+ 4n o=

EEG601 | “+V4aaxoa| 3 3 © Scientefic Research Methods ol a5k | FES 694 Ny
1 0 1 Advanced Seminar adiie Aiilie dds | EEG 695 190 4a

Elective Courses (6 h.) (Slelu V) A £ gun ga cuma 4y LAY il jial)

2 0 2 _ Advanced Geological Hazards piall A ol aall Hlalall EEG 630 TV da
EEG601l | ":VYdaa ] 2 0 2 q Engineering Geology of Soft Sediments Bl il il Apnnigh L el | EEG 631 Y da
] 3 1 2 9 &2 Modeling in Engineering Geology Al La gl A3l | EEG 632 Y s

EEG 601 | 1 422 |75 o] 2 3 2 & [ Engineering Geology of Rock sl nd Tunnel Y15 Sl aaiall dusigl bl sl | EEG 633 | Y'Y 4
EEG602 | 1 Y4aa DES gineering Geology of Rock slopes and Tunnels Sl &, el o5 s U
2 0 2 "1 = Engineering Geology of Dams sl ipuvigl bn ol | EEG 634 | V€ 4s
EEG603 [ v us | 3 01 3 Special Studies in Engineering Geology Gdigl bnslall BALl w2 | FEG 94 | 19 4n

Elective Courses — 5 Cr. from other Depatrments pnidl) 7 A (ya Badlin Cilaa g 5o A LAAN) ) jial)

3 2 2 Advanced Hydrogeology piall oliall Ln f5n | EHG 611 Y axa

2 2 1 Geoinformatics oSila ) 8] g ESR 603 Y o
3 1 2 Groundwater Geophysics A8 sall olall el 38 gan EGP 630 T e

3 1 2 Advanced Applicatins of GIS in Hydrology ple o Akl el ol 4t d’:tj HWR 661 T ol

2 2 1 Contaminant Hydrogeology bl bl &sli | EHG 635 Y0 o

10 Master Thesis bl Al EEG 699 199 42

Total 40 Slaa gl S ¢ garal)
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(13) Achieving Program Objectives Through Courses.

e Please Chech (V) the related Courses with Program Objecives

Objectives mentioned in item numbers (4) previously

Course Code

Program Objecives

EEG 601

EEG 602

EEG 603

<=2 2]

EEG 604

EEG 690

FES 694

<] <2

EEG 630

EEG 631

EEG 632

EEG 633

EEG 634

EEG 694

EEG 695

EHG 611

ESR 603

EGP 630

HWR 661

L2222l 2]2]
Ll il =2]2]

EHG 635
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1.0bjectives that include: cognitive dimension, gl 2l g
Skills dimension and emotional dimension Lo g gall Y
2.Topics. Lol Jilag ¥
3. Assessment methods.
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Course Code Course Title Credits Prerequisite
EEG 601 Soil Engineering 3 -
Objectives:

It aims to study the structure of soil and the effect of stress.

Understanding pore pressure parameters with drained and underained strength.
Studying soil stability slopes by method of slices

Understanding shallow foundations

It aims studying goals and functions of piers and caissons foundation

It aims training post graduate students on special soil lab. tests

Topics:

Soil structure

Analysis of stress paths and pore pressure parameters with drained and underained strength.
Studying the stability analysis of slope by method of slices.

Shallow foundations with eccentric and lateral loads with uniform and nonuniform soil conditions
and piles with negative skin friction uplift and lateral loads.

Piers and caissons foundation construction. Laboratory works include different tests for studying
the mechanical behavior of soils.

Writing a geotechnical soil report.

Assessment Methods:

Periodical Quizzes 30%
Mid Term Exam 20%
Seminar 10%

Final Exam 40%
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Course Code Course Title Credits Prerequisite
EEG 602 Rock Engineering ¥ -
Objectives:

It aims to study the stress-strain relationships.

Understanding Failure criteria and strength of rock materials.

Studying hydraulic and mechanical properties of fractured rocks

Understanding Rock mass classification systems.

It aims studying methods of improving the properties of rock masses

It aims training post graduate students on different tests for the mechanical behavior of rocks.

Topics:

Stress-strain relationships with failure criteria and strength of rock materials.
Hydraulic and mechanical properties of fractured rocks.

Rock mass classification systems.

Studying the methods of improving the properties of rock masses.

Laboratory works include different tests for the mechanical behavior of rocks.

Assessment Methods

Periodical Quizzes 30%
Mid Term Exam 20%
Seminar 10%

Final Exam 40%
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Course Code Course Title Credits Prerequisite
EEG 603 Advanced Engineering Geology 3 EEG 601-EEG 602
Objectives:

The EEG 603-course aims to review of engineering geology principles.

It aims to study site investigation including drilling methods and subsurface exploration and their
application in engineering studies.

Studying the sampling and propping technique and insitu tests on soils and rocks.

Understanding methods of recording and processing of data and reporting with geotechnical maps.
It aims training post graduate students on laboratory works and field tests.

Topics:

Study of the foundations and systems of engineering geology.

Different methods of drilling and exploration and their uses in engineering studies.

Studying modern methods of geotechnical sampling and soil sampling.

Soil and rock field experiments and data collection and processing of geotechnical mapping.
Studying ways to solve engineering geological problems and conducting some laboratory and
field experiments

Assessment Methods:

Periodical Quizzes 30%
Mid Term Exam 20%
Seminar 10%

Final Exam 40%
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Course Code Course Title Credits Prerequisite
EEG 604 Geotechnical Processes 3 Egg gg%

1. Objectives:

The course aims at understanding the difficulties facing geotechnical processes of soil.
Understanding the previous compressibility with additional loads, sand drainage and dynamic
cohesion.

Understanding the foundations of the vibration and vibrating shaking and finding solutions in
the methods of heat treatment and electrolysis osmosis.

Understanding of shotcrete and injections.

Rock fixing with rock bolts.

Understanding the industrial methods of soil stabilization

2. Topics:

Studying the ground problems and geotechnical processes due to precompression with surcharge
loading, sand drains, dynamic consolidation, vibrocompaction and vibroreplacement.

Solutions for the ground problems by using thermal treatment, electro-osmaosis, shotcreting and
grouting methods,

Methods of Shotcrete, injection and rock stabilization with rock bolts.

Synthetic methods of soil stabilization

3. Assessment Methods:

Periodical Quizzes 30%
Mid Term Exam 20%
Seminar 10%

Final Exam. 40%
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Course Code Course Title Credits Prerequisite

EEG 690 Advanced Field Training 3 EEG 603

1. Objectives:
e This course is aims to train students of the principals of engineering and environmental geology
mapping.
e Training of the field analysis of field data.
e Training of students in various fields.
e It aims to conduct a detailed study of a region.
e Training students on how to write scientific reports.
2. Topics:
e principals of engineering and environmental geology mapping.
e Field data analysis.

e Use of various field devices.
e Prepare for a detailed study of an area.
e Reporting methods.
3. Assessment Methods:
e Periodical Quizzes 30%
e Mid Term Exam 20%
e Field training report 20%
e Final Exam 30%
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Course Code Course Title Credits Prerequisite

FES 694 Scientefic Reasearch Methods 3 EEG 601

1. Objectives:

e Training in scientific research and methods of collecting information

e Training in writing the research proposal

o Ability to write scientific research

e Learn how to publish scientific research
2. Topics:
In this course, student will know the methods of scientific research, the knowledge of different sources of
information, the selection of a subject by the graduate student, and examples of scientific research trends
and how to address research problems. How to write the research proposal, and know the methods of
scientific publication and methods of evaluating the research and ways to respond to the reviewers. The
student is expected to present the new development in the subject of his research.
3. Assessment Methods:

e Report 70%

e Seminar 30%
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Course Code Course Title Credits | Prerequisite
EEG 695 Advanced Seminar 1 -
Objectives:

e |t aims to training actually post-gradate student on data and information collection related to a
subject in the fields of engineering geology or environmental geology.
e Training on scceintific researching and reviewing.
e Training on presentation in a public lecture.
Topics:
e Will be suggested based on the topic of Master Thesis.
Assessment Methods:
e Periodical seminars.
e Open discussions.
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Course Code Course Title Credits | Prerequisite
EEG 630 Advanced Geological Hazards 2 -
Objectives:

The EEG 630 course aims to study the up-to-date considerations of geological hazards.

It aims to study a case study related to goe-hazards in KSA

Understanding geological hazards of floods, rock slopes failures, U/G excavations, land
subsidence, and earthquakes

It aims training postgraduate students on up-to-date solutions related to sand dunes movements
and soil problems of sabkha environments.

Topics:

Studying the advanced ideas and considerations of geological Hazards.

Case studies on specialized hazards such as floods, rock slopes failures, U/G excavations, land
subsidence and earthquakes

Studing sand dunes movements and related problems in KSA.

Sabkha problematic soils.

Assessment Methods:

Periodical Quizzes 30%
Mid Term Exam 20%
Report 10%

Final Exam 40%
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Course Course Title Credits | Prerequisite
Code
EEG 631 Engineering Geology of Soft Sediments 2 EEG 601
Objectives:

It aims to understand different species of clay minerals, and engineering properties of clay
minerals

Identification of soft soil formation.
It aims to identification the main processes of sedimentary environments of soft sediments.
Understanding affects geological factors on engineering properties of soft sediments.

Topics:

Clay minerals and their engineering properties.

Identification review of soil forming processes.

Sedimentary environments.

Influence of geological factors on their engineering properties of soft sediments.
Case stuty of engineering properties of soft sediments in KSA

Assessment Methods:

Periodical Quizzes 30%
Mid Term Exam 20%
Case study in soft soil 10%
Report 10%

Final Exam 30%
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Course Code Course Title Credits Prerequisite
EEG 632 Modeling in Engineering Geology 3 EEG 601-EEG
602
Objectives:

e aims to learn the concept and technique of mathematical models, numerical and natural and
standard analysis.

e aims to understand how to use modeling technology in engineering geology.

e It aims to represent foundations and supporting structures by mathematical models.

e It aims to study the mathematical modeling of slopes and underground excavations.
Topics:

e Study the concept and technique of mathematical models, numerical and natural analysis.

e Using modeling technology in engineering geology.

e Representation of foundations and supporting structures by mathematical models.

e Representation of dams, slopes, subterranean vents and tunnels by mathematical models.
Assessment Methods:

e Periodical Quizzes 30%

e Mid Term Exa 20%

e Report 10%

e Final Exam 40%
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Course Code Course Title Credits Prerequisite
EEG 633 Engineering geology of rock slopes and tunnels 2 EEG 601-EEG602
Objectives:

e |t aims to study types of landslides.
e Understanding the factors producing mass movement with types of rock slopes and tunnels.
e Styding evaluating the geological consideration of stability of slopes.
e Understand the most important methods of classification of rock masses.
e Studing software applications in rock slope stabilization.
Topics:
e Types of landslides and the factors producing mass movement
e Types of rock slopes and tunnels.
e Evaluating the geological consideration of stability of slopes
e Rock slopes and tunnels classifications.
e Computer software applications in rock slopes and tunnels.
Assessment Methods:
e Periodical Quizzes 30%
e Mid Term Exam 20%
e Report 10%
e Final Exam 40%
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Course Code Course Title Credits Prerequisite
EEG 634 Engineering Geology of Dams 2 EEG 601- EEG 602
Objectives:

The EEG-634 course aims to study the behavior of flash floods.

Understanding drainage basins and reservoir capacity aas well spillway considerations.
Evaluating the influence of geological factors upon the selection of dam types and sites.
Understanding engineering methods of general design criteria and foundations.

Styding evaluating of the environmental effects of dams.

Topics:

Behavior of flash floods and reservoirs and Capacity of drainage basins and Spillway
considerations.

Evaluating the influence of geological factors upon the selection of dam types and reservoir
sites

The engineering methods for general design criteria, foundation investigation.

Evaluating of the environmental effects of dams.

Assessment Methods:

Periodical Quizzes 30%
Mid Term Exam 20%
Report 10%

Case study 10%

Final Exam 30%
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Course Code Course Title Credits | Prerequisite
EEG 14¢ Special Studies in Engineering Geology 3 -
Objectives:
e |t aims to training student on special cases in engineering geology under supervision of the
department.
¢ In detailed training on practical investigation which will be nedded in Master Thesis.
Topics:

e Will be suggested based on the topic of Master Thesis.
Assessment Methods:

e Periodical Quizzes 30%

e Mid Term Exam 20%

e Report 10%

e Case study 10%

e Final Exam 30%
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Course Code Course Title Credits Prerequisite

EHG 611 Advanced Hydrogeology 3 -

1. Objectives:
e Develop Understanding flow in porous media
e Understanding types of aquifers
e Explain aquifer properties
e Interpreting groundwater flow
2. Topics:
e Principles of flow through porous media. Darcy’s low and its validity in 1D, 2D and 3D
domains.
e Derivation of groundwater flow equations, approximations, resistance and dispersion.
e Transport phenomenon, flow nets, seepage rate and boundary conditions.
e Dupuit—Forchheimer assumptions and hydraulic conductivity in isotropic and anisotropic media.
e Pumping test methods; straight line and type curve interpretations. Recovery and slug tests.
e Multi-phase flow. Hydrostatic and hydrodynamic approaches.
e Hydrogeological mapping and interpretation.
3. Assessment Methods
e Periodical Quizzes 30%
e Med term exam 20%
e Field Report 10%
e Final Exam 40%

¥




G ke [ Claagh 2 S8l &) gis Al g 5ay

- \ il 9] g ARANE Y

iy
ISl alaill 5 A yradl e sleall aliig ey (e Hladindl 4lul) anlidll o
R LABASFN TN PET S
LS s Ll doa o o) Gl glaall (o 33aill didac agd @
Adlide jilas (e Glaslaall a2 448 agd @
Ala¥) A il pgd @
e guda gall
(Sl Y ray 2 e JladinY) Sl A2 e
L i A ol ol Lol Al clilas e
Joa sl saall e sleall rad g Ll jal) aebiaidnd ;0 o
Al LD 5 cpaad) I3 A gl 23l @
pa o83 Jilu g
%Y+ Adee g0 @
%Y+ Jadll caai Jlis) o
%) + da gidall Cilidlidl @
%Yy Adladul o
%Y+ Sl plaiayl e

Course Course Title Credits | Prerequisite
Code
ESR 603 Geoinformatics 2 -
Objectives:

e Develop understanding the asic concepts of remote sensing, geographic information systems
and spatial systems.
Understanding and interpreting spatial maps.
Understand the process of geological and field verification of geological data.
Understand how to integrate information from different sources.
Uderstand three dimensions maps.
Topics:
e Studying the basic comcept of GIS and geoinformatics.
e Applications of geological maps and interpretation.
e Studying map designs and integrating geological information.
e Three dimention models.
Assessment Methods:
e Labs 30%
e Mid Term Exam 20%
e Open discussions 10%
e (Case study 10%
e Final Exam 30%
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Course Code Course Title Credits | Prerequisite
EGP 630 Groundwater Geophysics 3 -
Objectives:

Understand the meaning of aquifers

Understanding the physical properties of saturated rocks
Identification of geophysical methods in groundwater exploration
Understanding and interpretation of subsurface geophysical models

Topics:

Aquifers types

Geophysical methods
Applications and case studies

Assessment Methods:

Labs 30%

Mid Term Exam 20%
Open discussions 10%

Case study 10%
Final Exam 30%
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Course Course Title Credits | Prerequisite
Code
HWR 661 Advanced Applications of GIS in Hydrology 3 -
Objectives:

e Basic concepts of remote sensing and digital mapsUnderstand the process of geological and

field verification of geological data.
e Understanding and interpreting digital elevation models.
e Understanding the extraction of watershed parameters.
e Understanding how to integrate geo-information and hydrological models .

Topics:

e Study the basics of digital maps and digital elevation models.
e Applications of watersheds maps and parameters extraction.

e Hydrological examples.

Assessment Methods:
e Labs 30%

e Mid Term Exam 20%
e Open discussions 10%

e Case study 10%
e Final Exam 30%
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Course Code Course Title Credits Prerequisite

EHG 635 Contaminant Hydrogeology 2 GHG 602

1. Objectives:

Determine common causes of groundwater pollution

Analyze different types of groundwater pollution

Develop understanding pollution treatment methods

Differentiate between the groundwater pollution models
Demonstrate the importance of groundwater pollution in the Kingdom

2. Topics:

Introduction and definition of groundwater contamination.

Water pollution sources.

Physical, chemical and biological and radioactive pollution.

Spatial and temporal pollution monitoring.

Pollution treatment methods.

Physical and mathematical models for contaminant transport . Solutions for groundwater contamination.
Examples from Saudi Arabia and the World.

3. Assessment Methods:
e Periodical Exam 30%

e Med term Exam 20%
e Report 10%
e Final Exam 40%
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Course Code Course Title Credits Prerequisite

EEG 699 Master Thesis 10 -

1. Objectives:

e Extrapolating the previous studies and selecting the appropriate and modern topic in engineering
geology to provide the development and improvement of the risks and environment in the
Kingdom.

e Presenting and application of research methods in the thesis scientifically

e Analyzing, discussing and interpreting the results scientifically

e Publishing a search paper from the thesis

2. Topics:

The subject of the thesis is selected in the field of engineering geology after the completion of 50% of
the proposed subjects to providing solutions to geological engineering problems and ways of improving
them in the Kingdom in cooperation with the academic supervisor proposed by the student and the
department. The student will then complete the appropriate materials with the subject. And then prepare
for the thesis and presented to the department after fulfilling the terms of the scientific and give a public
lecture to view the thesis and then be evaluated by the scientific discussion committee.

3. Assessment Methods:

e Follow up from supervisor (s)
e Discussion Committee
e Awarding the degree according to the roles of graduate studies of the King Abdulaziz University.
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