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 ركيبيةتالمواصفات مقرر: الجيولوجيا 

Course Specification of: Structural Geology 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اعن الوقشس

Course Title 
Structural Geology  رشكُثُحال اجُىلىجُال 

2.  
 سهض الوقشس وسقوه

Course Code and Number 
PNR311 

3.  
 شسالغاػاخ الوؼروذج للوق

Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٍ
Total هحاضشاخ 

Lecture 
 ػولٍ

Practical 
 /ذواسَيعوٌاس

Seminar/Tutorial 
 ذذسَة

Training 

2 1 - - 3 

4.  
 الوغرىي والفصل الذساعٍ
Study Level and Semester 

3انًستىي انثانث، انفظم الأول 
rd

 Level, First Semester  

5.  
 )إى وجذخ(الوقشس الورطلثاخ الغاتقح 

Pre-requisites (if any) 
 General Geology (1) PNR111 (1) جيىنىجيح ػايح

6.  
 ()إى وجذخالورطلثاخ الوصاحثح 

Co-requisites (if any) 
 Nonلايىجذ 

7.  
 الوقشسذسط له َالثشًاهج الزٌ 

Program (s) in which the course is offered 
 يحيتطهة كه

8.  
 لغح ذذسَظ الوقشس

Language of teaching the course 
 Englishانجهيضي 

9.  
 ًظام الذساعح

Study System 
 Semesterفظهي 

10.  
 هكاى ذذسَظ الوقشس

Location of teaching the course 
 كهيح انثتشول وانًىاسد انطثيؼيح 

Faculty of Petroleum and Natural Resources 

11.  
 فاخ الوقشساعن هؼذ)و( هىاص

Prepared by 

 .Associate Prof. Khaled Mا.و.د. خانذ يحًذ خنثشي 
KHANBARI 

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
0202 

 

Course Description وصف المقرر    
 وطف انًمشس س تانؼشتيح تالإنجهيضيحوطف انًمشس س 

Structural geology is the study of processes and products of rock 

deformation. The course gives  a fundamental  and 

thorough int roduct ion to  s t ructures fo rmed  by b r i tt le  

and  duct ile  deformat ions.  The s t ructures  wi l l  be 

d iscussed  in  terms of  geometrical,  kinemat ical,  and  

mechanical  analysis  wi th empha sis  on p rocess  

understand ing.  Part icular  sub jects  that  wi l l  be  taught  

are:  s t ress  and  s t ra in analysis,  f ractures  and  f aults ,  

fo lding,  shear zones,  defo rmation mechanisms and  

rheo logy.  

انجيىنىجيا انتشكيثح هي دساسح ػًهياخ 

يح يؼطي انًمشس يمذ. وينتجاخ تشىه انظخىس

أساسيح وشايهح نهتشاكية انتي كىنتها 

سىف يتى ينالشح . انتشىهاخ انهشح وانًشنح

انتشاكية انجيىنىجيح ين حيث انتحهيم 

انًىاضيغ . انهنذسي وانحشكي وانًيكانيكي

: انتي سىف يتى تذسيسها تشكم خاص هي

تحهيم الإجهاد والانفؼال، انشمىق وانفىانك، 

ىه انطي، ويناطك انمض، وآنياخ انتش

 .والانسياتيح
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Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :تؼذ الاًرهاء هي دساعح الوقشس عىف َكىى الطالة قادسا ػلً أى 

a1.  Identify the basic concepts of structural 

geology. 

شف انًفاهيى الاساسيح نؼهى انجيىنىجيا انتشكيثيح.يؼ  a1 -  

a2.  Identify the different deformation types (brittle 

and ductile deformations) and their associating 

structures. 

يؼشف انىاع انتشىهاخ انًختهفح )انتشىهاخ انهشح 

 وانهذنح( وانتشاكية انًشتثطح تها.
a2 –  

b1.  Recognize the different types and geometries of 

geologic structures including faults and folds. 

يًيض الانىاع انًختهفح وانظفاخ انهنذسيح نهتشاكية 

 انجيىنىجيح شايهح انفىانك وانطياخ.
b1–  

 

b2. Interpret the structural evolution of a 

complicated geometry of structures. 

 - b2 يفسش تطىس انتشاكية راخ انظفاخ انهنذسيح انًؼمذج.

c1. Read the faulting and folding geological maps 

and construct different geologic cross-sections. 

يمشأ انخشائط انجيىنىجيح نهفىانك وانظذوع ويثني يماطغ  

 جيىنىجيح يختهفح.
c1 - 

c2.  Solve fault problems through stereographic 

projection methods. 

يحم يشاكم انفىانك تىاسطح طشيمح الاسماط 

 الاستشيىجشافي.
c2 - 

d1.  Participate in basic discussion in structural 

geology and any topics that have direct or 

indirect relationship with this science. 

ي اي نماشاخ اساسيح ػن انجيىنىجيا انتشكيثيح يشاسن ف

واي يىاضيغ نها ػلالح يثاششج او غيش يثاششج تهزا 

 انؼهى.

d1 - 

d2.  Use the geologic structures knowledge and 

experience to document structural data in 

written reports. 

يستخذو يؼشفح وخثشج انتشاكية انجيىنىجيح نتىثيك 

نثياناخ انتشكيثيح في كتاتح انتماسيش.ا  
d2 - 

 

 :المقرر مع مخرجات التعلم للبرنامج مخرجات تعلممواءمة 
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes  (  

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

 (Program Intended Learning Outcomes( 
 )تكتة جًيغ يخشجاخ انثشنايج كًا هي سيضا ونظا(

a1 Identify the basic concepts of structural 

geology. 
A1 Express knowledge and understanding of geological-

specific theories, paradigms, concepts and principles, 

in addition to general literature and basic science. 

a2 Identify the different deformation types 

(brittle and ductile deformations) and 

their associating structures. 

A2 Explain fundamental geological principles and 

concepts in theoretical, practical and vocational 

situations and the possibility of applying them. 

b1 Recognize the different types and 

geometries of geologic structures 

including faults and folds. 

B1 Integrate synthesized geological data on a range of 

spatial and temporal scales to allow for scientific 

interpretations. 

b2 Interpret the structural evolution of a 

complicated geometry of structures. 

B2 Explore knowledge and skills in solving geological 

and environmental problems logically and 

professionally. 

c1  Read the faulting and folding 

geological maps and construct different 

geologic cross-sections. 

C1 Demonstrate the ability to identify rocks, minerals, 

and different structure in the field and in the lab. 

c2 Solve fault problems through 

stereographic projection methods. 
C2 Apply new and established technologies with 

efficiency to collect and interpret geological data, 

recognizing their strengths and limitations. 

d1 Participate in basic discussion in 

structural geology and any topics that 
D1 Adjust to new environment, and function in diverse 

learning and working environments. 
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have direct or indirect relationship with 

this science. 

d2 Use the geologic structures knowledge 

and experience to document structural 

data in written reports. 

D2 Elucidate the necessary skills of practicing 

responsible and personal characteristics with 

discipline, and ability in making decision. 

 

 تاعرشاذُجُاخ الرؼلُن والرؼلن والرقىَن هىاءهح هخشجاخ الرؼلن
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :والرقىَن الرؼلُن والرؼلن خشجاخ ذؼلن الوقشس )الوؼاسف والفهن( تاعرشاذُجُحههىاءهح أولا: 

First: Alignment of Knowledge and Understanding CILOs 

 هخشجاخ الوقشس/ الوؼشفح والفهن

Knowledge and Understanding CILOs 

 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 

 نالرقىَ اعرشاذُجُح

Assessment Strategies 

- a1 Identify the basic concepts of structural 

geology. 

Lectures  

Discussion 

Direct self-study 

Cooperative study 

Mid-Term Exam 

Final Exam 

- a2 Identify the different deformation types 

(brittle and ductile deformations) and their 

associating structures. 

 

 الرذسَظ والرقىَن:     هخشجاخ ذؼلن الوقشس )الوهاساخ الزهٌُح( تاعرشاذُجُحهىاءهح ثاًُا: 

Second: Alignment of Intellectual Skills CILOs                              

 هخشجاخ الوقشس/ الوهاساخ الزهٌُح
Intellectual Skills CILOs 

 جُح الرؼلُن والرؼلناعرشاذُ

Teaching Strategies 

 اعرشاذُجُح الرقىَن

Assessment Strategies 

- b1 Recognize the different types and 

geometries of geologic structures including 

faults and folds. 

Lectures  

Discussion 

Practical Exercises 

Direct self-study 

Field trips 

Mid-term Exam 

Final Exam 

Tasks and 

Assignments 
- b2 Interpret the structural evolution of a 

complicated geometry of structures. 
 

 :الرذسَظ والرقىَن تاعرشاذُجُح هخشجاخ ذؼلن الوقشس )الوهاساخ الوهٌُح والؼولُح(هىاءهح  ثالثا:
Third: Alignment of Professional and Practical Skills CILOs 

 الوهاساخ الوهٌُح والؼولُحهخشجاخ الوقشس/ 

Professional and Practical Skills CILOs 

 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 

 اعرشاذُجُح الرقىَن

Assessment Strategies 

- c1 Read the faulting and folding geological 

maps and construct different geologic 

cross-sections. 

Lectures  

Discussion 

Practical Exercises 

Direct self-study 

Cooperative study 

Mid-term Exam 

Final Exam 

Tasks and 

Assignments 
- c2 Solve fault problems through 

stereographic projection methods. 

 

     :الرذسَظ والرقىَن حشجاخ ذؼلن الوقشس )الوهاساخ الؼاهح( تاعرشاذُجُهخهىاءهح ساتؼا: 
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 Fourth: Alignment of Transferable (General) Skills CILOs 
 هخشجاخ الوقشس 

Transferable (General) Skills CILOs 
 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 
 اعرشاذُجُح الرقىَن

Assessment Strategies 

- d1 Participate in basic discussion in 

structural geology and any topics that 

have direct or indirect relationship with 

this science. 

Lectures  

Discussion 

Direct self-study 

Cooperative study 

Mid-term Exam 

Final Exam 

Writing Reports 

- d2 Use the geologic structures knowledge 

and experience to document structural 

data in written reports. 

   

 

 Course Content    هحرىي الوقشس 
 

Theoretical Aspect   الجاًة الٌظشٌ هىضىػاخ                                                   

 الشقن

Order 

 ئُغح/ الىحذاخالوىضىػاخ الش

Topic List / Units 
 الوىضىػاخ الفشػُح

Sub Topics List 

ػذد 

 الأعاتُغ 
Number 

of Weeks 

الغاػاخ 

 الفؼلُح
Contact 

Hours 

سهىص 
هخشجاخ 

 الرؼلن للوقشس

(CILOs) 

1 Introduction 

- Approaching structural 

geology 

- Structural geology and 

tectonics 

- Structural data sets 

- Stages to study structures 

1 2 a1 

2 Deformation 

- What is deformation? 

- Components of deformation 

- Homogeneous and 

heterogeneous deformation 

- The strain ellipsoid 

- Uniaxial and Coaxial 

deformation 

- Strain in rocks 

1 2 a1, a2 

3 Stress  

- Definition, magnitudes and 

units 

- Stress on a surface and at a 

point 

- Stress components 

- The stress tensor 

- Mohr circle and diagram 

- Stress in the lithosphere 

1 2 a1, a2 

4 Rheology 

- Definition 

- Elastic materials 

- Plastic deformation and 

rupture 

- Definition of ductile and 

1 2 a1, a2 



Republic of Yemen 

Ministry of Higher Education & Scientific 

Research  

Sana'a University 

Faculty of Petroleum & Natural Resources      

 الجمهوريـــة اليمنــــية
 العـالــي والبحث العلميوزارة التعليـم 

 نعاءــــــــــــــــامعة صــــــــــــــج
 كلية البترول والموارد الطبيعية

 

Prepared by 

Assoc.Prof. Adel Al-

Matary 

Quality Assurance Unit 

Assoc.Prof. Adel Al-Matary 

Dean of the Faculty 

Assoc.Prof. Bassim 

AlKhirbash 

Dean of the Development                                                                                                                                                

& Quality Assurance Center 

Assoc.Prof. Huda Al-Emad 

 

  

 

 
5 

  

                            Rector of Sana’a University 

                        Prof. Dr. Al Qaseem Mohammed Abas 
 

 

brittle deformation 

- Rheology of the lithosphere 

5 
Fractures and 

brittle deformation 

- Brittle deformation 

mechanism 

- Types of fractures 

- Deformation bands and 

fractures 

1 2 b1, b2 

6 Faults 

- Fault terminology 

- Fault anatomy 

- Identify faults in an oil field 

setting 

- Kinematic and paleostress 

- Deformation at the 

microscale 

2 4 
b1, b2, 

c1, c2 

7 Folds and folding 

- Geometric description 

- Classification of folds 

- Folding: mechanism and 

processes 

- Folding at shallow crustal 

depths 

1 2 
b1, b2, 

c1 

8 
Foliation and 

Cleavage 

- Basic concepts 

- Relative age terminology 

- Cleavage development 

- Foliations in quartzites, 

gneisses and mylonite zones 

1 2 b1, b2 

9 Lineations 

- Basic terminology 

- Lineations related to plastic 

deformation 

- Lineations in the brittle 

regime 

- Lineations and kinematics 

1 2 b1, b2 

10 Boudinage 

- Boudinage structures 

- Geometry, viscosity and 

strain 

- Asymmetric boudinage and 

rotation 

- Foliation boudinage 

1 2 b1, b2 

11 
Shear zones and 

Mylonites 

- What is a shear zone? 

- The ideal plastic shear zone 

- Mylonites and kinematic 

indicators 

1 2 b1, b2 

12 Tectonic regimes 

- Contractional regimes 

- Extensional regimes 

- Strike-slip, transpression and 

transtension 

1 2 

b1, b2, 

c2, d1, 

d2 

13 Salt tectonics 
- Salt tectonics and halokinesis 

- Salt properties and rheology 

- Salt diapirism, salt geometry 
1 2 b1, b2 
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and the flow of salt 

- Rising diapirs processes 

 
 ػذد الأعاتُغ والغاػاخ الفؼلُح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

 Practical Aspect (if any)                                              )الوىضىػاخ الؼولُح )إى وجذخ  
 

 الشقن

Order 

 الرجاسب الؼولُح/ الرواسَي / ذذسَثاخ
Practical / Exercises/ Tutorials topics 

 ػذد الأعاتُغ
Number of 

Weeks 

الغاػاخ 

 الفؼلُح
Contact 

Hours 

سهىص هخشجاخ 

 الرؼلن
Course ILOs 

1 Basic idea and interpretation of topographic maps 1 2 a1 
2 Attitude measurements and fundamental structures 2 4 a1, a2 
3 Interpretation of geological maps 1 2 a1, a2, c1  

4 
Constructing geologic cross-sections from geological 

maps 
2 4 a1, a2, c1 

5 Unconformities in geological maps 1 2 a1, a2, c1 
6 Mid-exam 1 2 a1, a2, c1 
7 Faults in geological maps 1 2 a1, a2, c1 

8 Folds in geological maps 1 2 a1, a2, c1 

9 
Basic stereographic projection 

(plotting planes and lines on the steronet) 
1 2 a1, a2, c2 

10 Stress analysis 1 2 a1, a2, c2 
11 Review 1 2 d1, d2 
12 Final Exam 1 2 d1, d2 

 اجوالٍ الأعاتُغ والغاػاخ الفؼلُح
Number of Weeks /and Contact Hours Per Semester 

14 
28  

 

Teaching Strategies اعرشاذُجُاخ الرؼلُن والرؼلن 
 انًحاضشاخ انتفاػهيح Interactive Lectures 

 تًاسين ػًهيح Practical Exercises 

 انتؼهى انزاتي Self-Study 

 تؼاونيانتؼهى ان Cooperative Study 

 

Tasks and Assignments الأًشطح والركلُفاخ 
   

 م
No 

 الىاجةالركلُف/ 
Assignments/ Tasks 

 ًىع الركلُف
 )فشدٌ/ ذؼاوًٍ( 

 الذسجح الوغرحقح

Mark 

أعثىع 

 الرٌفُز
Week Due 

 هخشجاخ الرؼلن

CILOs (symbols) 

1 Assignment-1 (geological maps) Cooperative 2 3 a1, a2, c1 

2 Assignment-2 (geologic cross-section) Cooperative 2 5 a1, a2, c1 

3 Assignment-3 (faulting) Individually 2 7 a1, a2, c1 
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4 Assignment-4 (folding) Individually 2 9 a1, a2, c1 

5 Assignment-5 (stereographic projection) Individually 2 11 a1, a2, c2 

   Total Score  10 إجوالٍ الذسجح 

 

Learning Assessment الرؼلن ذقُُن  

 الشقن

No. 
 أًشطح الرقُُن 

Assessment Tasks 
 الرقُُن أعىع

Week due 
 الذسجح
Mark 

ًغثح الذسجح إلً 

 حذسجح الٌهائُال
Proportion of 

Final Assessment  

  هخشجاخ الرؼلن
CILOs (symbols) 

1 
 الأنشطح وانتكهيفاخ

 Tasks and Assignments 
W3, W5, W7, W9, W11 10 6.7% 

a1, a2, c1, c2 

2 
 انًشاسكح

Participation 
Weekly 10 6.7% 

a1, a2, c1, d1 

 Quiz W6 5 3.3% a1, a2, c1, c2 (1كىص) 2

4 
 اختثاس نظف انفظم

Midterm Exam 

W8 
20 13.3% 

a1, a2, b1, b2 

 Quiz W12 5 3.3% a1, a2, c1, c2 (2كىص) 5

6 Report W13 5 3.3% a1, a2, c1, d2 

7 
 اختثاس نهايح انفظم )ػًهي(

Final Exam (practical) 

W14 
25 16.7% 

a1, a2, c1, c2 

8 
 اختثاس نهايح انفظم )نظشي(

Final Exam (theoretical) 

W16 
70 46.7% 

a1, a2, b1, b2, 

d1 

 Total  ٍ100 150 الإجوال%  

 

Learning Resources   هصادس الرؼلن 
 )اسى انًؤنف، سنح اننشش، اسى انكتاب، داس اننشش، تهذ اننشش(. APAحسة نظاو انًشاجغ  تىثك

Required Textbook(s) ذضَذ ػي هشجؼُي( )لا الشئُغح الوشاجغ  

1- Fossen, H. (2010), Structural Geology, Cambridge University Press. 

2- Davis, H.G, Reynolds, S.J, Kluth, C.F. (2011), Structural Geology of Rocks and Region, 

John Wiley. 

Essential References الوشاجغ الوغاًذج  

1- Allison, D. (2015), Structural Geology Laboratory Manual, Fourth Edition, University of 

South Alabama 

2- Lisle R. J. (2004), Geological Structures and Maps (a practical guide), Third Edition, Elsevier. 

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 

None. 

 

Course Policies الضىاتط والغُاعاخ الورثؼح فٍ الوقشس 
 

1   Class Attendance حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 
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- If the student has been absent, he is responsible for finding out any missed material by 

consulting other students or going to the professor’s office hours. 

2 Tardy الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be 

prevented from class. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

- According to the rules, cheating is a serious offense and will always result in an imposition 

of a penalty. The penalties that can be started from the range of canceling the result of the 

course to canceling the student’s admission. 

6 Plagiarism الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The 
penalties that can be started by making a zero mark for the work. 

7 Other policies سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he 

is expected to show respect for his classmate, instructors &others. 
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 يتطهة كهيح تشًاهج:/ قغن

 (1هقشس: اللغح الإًجلُضَح ) م2020 -2019الؼام الجاهؼٍ: 

 الجُىلىجُا الرشكُثُح :خطح هقشس
Course Plan (Syllabus): Structural Geology 

 
Information about Faculty Member Responsible for the Course وقشسػي أعرار ال هؼلىهاخ  

 الاعن
Name 

 
 )أعثىػُا(الغاػاخ الوكرثُح 

Office Hours 
 

 الوكاى وسقن الهاذف
Location &Telephone No.   

 الغثد

SAT 

 الأحذ

SUN 

 الاثٌُي

MON 

 الثلاثاء

TUE 

 الأستؼاء

WED 

 الخوُظ

THU 

 الثشَذ الإلكرشوًٍ
E-mail 

       

 

General information about the course هح ػي الوقشسهؼلىهاخ ػا  
 اعن الوقشس  .1

Course Title Structural Geology  رشكُثُحال اجُىلىجُال 

 وسقوه سسهض الوقش  .2
Course Code and Number PNR311 

3.  
 الغاػاخ الوؼروذج للوقشس

Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٍ
Total هحاضشاخ 

Lecture 
 ػولٍ

Practical 
 سَي/ذواعوٌاس

Seminar/Tutorial 
 ذذسَة

Training 

2 1 - - 3 

 الوغرىي والفصل الذساعٍ  .4
Study Level and Semester 

3انًستىي انثانث، انفظم الأول
rd

 Level, First Semester  

 General Geology (1) PNR111 (1) جيىنىجيح ػايح  Pre-requisitesالورطلثاخ الغاتقح للوقشس  .5

 Nonلايىجذ  Co –requisite()إى وجذخصاحثح الورطلثاخ الو  .6

 الوقشسذسط له َالثشًاهج الزٌ   .7
Program (s) in which the course is offered 

 يتطهة كهيح

 لغح ذذسَظ الوقشس  .8
Language of teaching the course 

 Englishانجهيضي 

9.  
 هكاى ذذسَظ الوقشس

Location of teaching the course 
 وانًىاسد انطثيؼيح  كهيح انثتشول

Faculty of Petroleum and Natural Resources 

 

Course Description وصف الوقشس 
Structural geology is the study of processes and products of rock 

deformation. The course gives  a fundamental  and 

thorough int roduct ion to  s t ructures fo rmed  by b r i tt le  

and  duct ile  deformat ions.  The s t ructures  wi l l  be 

d iscussed  in  terms of  geometrical,  kinemat ical,  and  

mechanical  analysis  wi th emphasis  on p rocess  

understand ing.  Part icular  sub jects  that  wi l l  be  taught  

are:  s t ress  and  s t ra in analysis,  f ractures  and  f aults ,  

انجيىنىجيا انتشكيثح هي دساسح ػًهياخ 

يؼطي انًمشس يمذيح . وينتجاخ تشىه انظخىس

أساسيح وشايهح نهتشاكية انتي كىنتها 

سىف يتى ينالشح . انتشىهاخ انهشح وانًشنح

انتشاكية انجيىنىجيح ين حيث انتحهيم 

انًىاضيغ . سي وانحشكي وانًيكانيكيانهنذ

: انتي سىف يتى تذسيسها تشكم خاص هي

تحهيم الإجهاد والانفؼال، انشمىق وانفىانك، 
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fo lding,  shear zones,  defo rmation mechanisms and  

rheo logy.  

انطي، ويناطك انمض، وآنياخ انتشىه 

.والانسياتيح  

 

Course Intended Learning Outcomes (CILOs) مخرجات تعلم المقرر 
 :After completing the course, the student will be able to الطالة قادسا ػلً أى: تؼذ الاًرهاء هي دساعح الوقشس عىف َكىى

a1 -  يؼشف انًفااهيى الاساسايح نؼهاى انجيىنىجياا

 انتشكيثيح

a1. Identify a basic concepts of structural geology 

a2 –  يؼاااااااشف اناااااااىاع انتشاااااااىهاخ انًختهفاااااااح

 )انتشااااىهاخ انهشااااح وانهذنااااح( وانتشاكيااااة

 انًشتثطح تها

a2. Identify the different deformation types (brittle and 

ductile deformations) and their associating 

structures 

b1–  يًيض الانىاع انًختهفاح وانظافاخ انهنذسايح

نهتشاكياااااة انجيىنىجياااااح شاااااايهح انفىاناااااك 

 وانطياخ

 

b1. Recognize the different types and geometries of 

geologic structures including faults and folds 

b2 -  يفساااااش تطاااااىس انتشاكياااااة راخ انظااااافاخ

 جانهنذسيح انًؼمذ

 b2. Interpret the structural evolution of a complicated 

geometry of structures 

c1 -  يمااااااشأ انخااااااشائط انجيىنىجيااااااح نهفىانااااااك

 يختهفح وانظذوع ويثني يماطغ جيىنىجيح

 c1. Read the faulting and folding geological maps and 

construct different geologic cross-sections 

c2 -  يحاااام يشاااااكم انفىانااااك تىاسااااطح طشيمااااح

 الاسماط الاستشيىجشافي

c2. Solve fault problems through stereographic 

projection methods 

d1 - اساساااايح ػاااان  يشاااااسن فااااي اي نماشاااااخ

انجيىنىجياااا انتشكيثياااح واي يىاضااايغ نهاااا 

 ػلالح يثاششج او غيش يثاششج تهزا انؼهى

d1. Participate in basic discussion in structural 

geology and any topics that have direct or indirect 

relationship with this science 

d2 -  يساااااااتخذو يؼشفاااااااح وخثاااااااشج انتشاكياااااااة

ىنىجياح نتىثيااك انثيانااخ انتشكيثيااح فااي انجي

 كتاتح انتماسيش

d2. Use the geologic structures knowledge and 

experience to document structural data in written 

reports 

 

Course Content هحرىي الوقشس 
 

Theoretical Aspect ذٌفُز الوىضىػاخ الٌظشَح خطح  

 الشقن
Order 

 الىحذاخ
 ()الوىضىػاخ الشئُغح

Units 

 الوىضىػاخ الرفصُلُح
Sub Topics 

 الأعثىع
Week 

Due 

الغاػاخ 

 الفؼلُح

Con. H 

1 Introduction 

 Approaching structural geology 

 Structural geology and tectonics 

 Structural data sets 

 Stages to study structures 

1 2 
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2 Deformation 

 What is deformation? 

 Components of deformation 

 Homogeneous and heterogeneous deformation 

 The strain ellipsoid 

 Uniaxial and Coaxial deformation 

 Strain in rocks 

2 2 

3 Stress 

 Definition, magnitudes and units 

 Stress on a surface and at a point 

 Stress components 

 The stress tensor 

 Mohr circle and diagram 

 Stress in the lithosphere 

3 2 

4 Rheology 

 Definition 

 Elastic materials 

 Plastic deformation and rupture 

 Definition of ductile and brittle deformation 

 Rheology of the lithosphere 

4 2 

5 
Fractures and 

brittle deformation 

 Brittle deformation mechanism 

 Types of fractures 

 Deformation bands and fractures 

5 2 

6 Faults 

 Fault terminology 

 Fault anatomy 

 Identify faults in an oil field setting 

 Kinematic and paleostress 

 Deformation at the microscale 

6 & 7 4 

7 Mid-Exam  Mid-Exam 8 2 

8 Folds and folding 

 Geometric description 

 Classification of folds 

 Folding: mechanism and processes 

 Folding at shallow crustal depths 

9 2 

9 
Foliation and 

Cleavage 

 Basic concepts 

 Relative age terminology 

 Cleavage development 

 Foliations in quartzites, gneisses and mylonite 

zones 

10 2 

10 Lineations 

 Basic terminology 

 Lineations related to plastic deformation 

 Lineations in the brittle regime 

 Lineations and kinematics 

11 2 

11 Boudinage 

 Boudinage structures 

 Geometry, viscosity and strain 

 Asymmetric boudinage and rotation 

 Foliation boudinage 

12 2 

12 Shear zones and  What is a shear zone? 13 2 
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Mylonites  The ideal plastic shear zone 

 Mylonites and kinematic indicators 

13 Tectonic regimes 

 Contractional regimes 

 Extensional regimes 

 Strike-slip, transgression and transtension 

14 2 

14 Salt tectonics 

 Salt tectonics and halokinesis 

 Salt properties and rheology 

 Salt diapirism, salt geometry and the flow of salt 

 Rising diapirs processes 

15 2 

15 Final Exam  Final Exam 16 2 

 ػذد الأعاتُغ والغاػاخ الفؼلُح
Number of Weeks /and Contact Hours Per Semester 16 32 

 

 

Practical / Training/ Tutorials/ Exercises Aspects الجاًة الؼولٍ  هىضىػاخ ذٌفُز خطح   
 

 الشقن
Order 

 الرواسَيالوهام / هىضىػاخ الؼولٍ/ 

Practical/ Tutorials/ Exercises Aspects 

 الأعثىع

Week Due 

 الغاػاخ الفؼلُح

Cont. H 

1  Basic idea and interpretation of topographic maps 1 2 

2  Attitude measurements and fundamental structures 2 & 3 4 

3  Interpretation of geological maps 4 2 

4  Constructing geologic cross-sections from geological maps 5 & 6 4 

5  Unconformities in geological maps 7 2 

6  Mid-exam 8 2 

7  Faults in geological maps 9
 

2 

8  Folds in geological maps 10 2 

9 
 Basic stereographic projection (plotting planes and lines on the 

steronet) 
11 2 

10  Stress analysis 12 2 

11  Review 13 2 

12  Final Exam 14 2 

فؼلُحالأعاتُغ والغاػاخ ال اجوالٍ  
Number of Weeks /and Contact Hours Per Semester 14 28 

 

Teaching Strategies اعرشاذُجُاخ الرؼلُن والرؼلن 
 Interactive Lectures انًحاضشاخ انتفاػهيح -

 Practical Exercises تًاسين ػًهيح -

 Self-Study انتؼهى انزاتي -

 Cooperative Study انتؼهى انتؼاوني -
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  Tasks and Assignments الأًشطح والركلُفاخ 
  

 م

No 

 الىاجةالركلُف/ 

Assignments 
 ًىع الركلُف

 )فشدٌ/ ذؼاوًٍ( 

 الذسجح الوغرحقح

Mark 
 أعثىع الرٌفُز

Week Due 

1 Assignment-1 (geological maps) تؼاوني 

Cooperative 
2 3 

2 Assignment-2 (geologic cross-section) تؼاوني 

Cooperative 2 5 

3 Assignment-3 (faulting) فشدي 

Individually 2 7 

4 Assignment-4 (folding) فشدي 

Individually 
2 9 

5 Assignment-5 (stereographic projection) فشدي 

Individually 
2 11 

 Total Score 10/150  إجوالٍ الذسجح 

6.7/ 100 
 

 

Learning Assessment الرؼلن ذقىَن  
 

 م
No 

 أعالُة الرقىَن
Assessment Method 

 الرقىَن )أعثىع(هىػذ
Week Due 

 الذسجح
Mark 

 %الىصى الٌغثٍ
Proportion of Final 

Assessment 

1 
 الأنشطح وانتكهيفاخ

 Tasks and Assignments 

W3, W5, W7, W9, 

W11 
10 6.7 

2 Participation Weekly 10 6.7 

 Quiz W6 5 3.3 (1كىص) 3

4 
 )نظشي( ثاس نظف انفظماخت

Midterm Exam (theoretical) 

W8 
20 13.3 

 Quiz W12 5 3.3 (2كىص) 5

6 Report W13 5 3.3 

7 
 اختثاس نهايح انفظم )ػًهي(

Final Exam (practical) 

W 14 
25 16.7 

8 
 اختثاس نهايح انفظم )نظشي(

Final Exam (theoretical) 

W16 
70 46.7 

 % Total  150 100 الوجوىع 

 

Learning Resources   هصادس الرؼلن 
 )اسى انًؤنف، سنح اننشش، اسى انكتاب، داس اننشش، تهذ اننشش(. APAحسة نظاو انًشاجغ  تىثك

Required Textbook(s) ذضَذ ػي هشجؼُي( )لا الشئُغح الوشاجغ  

1- Fossen, H. (2010), Structural Geology, Cambridge University Press. 

2- Davis, H.G, Reynolds, S.J, Kluth, C.F. (2011), Structural Geology of Rocks and Region, 

John Wiley. 

Essential References الوشاجغ الوغاًذج 
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1- Allison, D. (2015), Structural Geology Laboratory Manual, Fourth Edition, University of 

South Alabama. 

2- Lisle R. J. (2004), Geological Structures and Maps (a practical guide), Third Edition, 

Elsevier. 

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 

None. 
 

Course Policies الضىاتط والغُاعاخ الورثؼح فٍ الوقشس 
 

1   Class Attendance حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 

- If the student has been absent, he is responsible for finding out any missed material by 

consulting other students or going to the professor’s office hours. 

2 Tardy الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be 

prevented from class. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

- According to the rules, cheating is a serious offense and will always result in an imposition 

of a penalty. The penalties that can be started from the range of canceling the result of the 

course to canceling the student’s admission. 

6 Plagiarism الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The 
penalties that can be started by making a zero mark for the work. 

7 Other policies سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he 
is expected to show respect for his classmate, instructors &others. 

 

 


