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	College/Department :   College of Engineering -  Department of Civil Engineering 


A Course Identification and General Information

	1.  Course title and code:   Geotechnical Engineering-II, CE 481


	2.  Credit hours:   2 hours


	3.  Program(s) in which the course is offered. 

(If general elective available in many programs indicate this rather than list programs)

     Civil Engineering Program

	4. Name of faculty member responsible for the course

Prof. Awad Al-Karni


	5. Level/year at which this course is offered:     
Eighth Level

	6. Pre-requisites for this course (if any)      
      CE 382 Geotechnical Engineering-I
 


Course Description  
	Topics to be Covered 



	        Topic
	No of Weeks
	Contact hours

	1. Introduction
	1/2
	1

	2. Compressibility of soil
	3
	6

	3. Shear strength of soil
	3
	6

	4. Slopes Stability
	3
	6

	5. Lateral earth pressures
	3
	6

	6. Retaining walls
	2 + 1/2
	5


Textbook(s) and/or Other Required Material
	1. Main text book: Principles of Geotechnical Engineering by Braja M Das, PWS-Kent, Latest Edition.
2. Chapter 8, Principle of Foundation Engineering, Braja M Das, 7th ed or later.


Schedule of Assessment Tasks for Students during the Semester

	Assessment 
	Assessment task (eg. Essay, test, group project, examination etc.)
	Week due
	Proportion of Final Assessment

	1


	Assignments & Quizzes
	Bi-weekly basis
	10%

	2

	Two Mid-term exams
	The eighth and  fourteenth week
	40 %

	3

	Final Exam
	As scheduled by the registrar
	50 %


· 1st Midterm Exam: Wednesday 1/7/1438 H  (29/3/2017 G) after Maghreb Prayer for 90 minutes. 

· 2nd Midterm Exam: Wednesday 14/8/1438 H (10/5/2017 G) after Maghreb Prayer for 90 minutes. 

	Week #
	Lecture #
	Topic
	Reading Assignment *
	What is Due?

	1
	1
	In-situ stress: Total and effective stress principle. Stresses in Soil mass.
	Chapter 9 – Chapter 10, C 380 - CE382 
	

	
	2
	Compressibility of soil:  Introduction
	Handouts
	

	2
	1
	Compressibility of soil:  Elastic settlements
	11.1-11.2
	

	
	2
	Compressibility of soil: consolidation fundamentals and test 
	11.3-11.7 
	

	3
	1
	Compressibility of soil: consolidation calculation
	11.8-11.10
	

	
	2
	Compressibility of soil: time rate of consolidation 
	11.11-11.13
	

	4
	1
	Compressibility of soil: consolidation calculation under foundation
	11.14-11.15
	

	
	2
	Compressibility of soil:  Methods for Accelerating Consolidation Settlement, Summary
	11.16-11.18
	

	5
	1
	Shear strength of soil: Failure Criterion, Laboratory Tests overview
	12.1-12.3
	

	
	2
	Shear strength of soil: Direct Shear Test
	12.4-12.6
	

	6
	1
	Shear strength of soil: Triaxial Shear Test – consolidated tests
	12.7-12.9
	

	
	2
	Shear strength of soil: Triaxial Shear Test – unconsolidated tests
	12.10-12.12
	

	7
	1
	Shear strength of soil: Factors affecting shear strength
	12.13-12.17
	

	
	2
	Shear strength of soil: Stress Path, summary
	12.18-12.19
	

	8
	1
	Slopes Stability: Introduction, failure, stability, Infinite slope
	15.1-15.3
	

	
	2
	Slopes Stability: Finite Slopes
	15.4-15.6
	

	9
	1
	Handing over 1st  Exam and review its solution
	
	

	
	2
	Slopes Stability: Mass Procedure
	15.7-15.9
	

	10
	1
	Slopes Stability: Method of Slices
	15.10-15.12
	

	
	2
	Slopes Stability: Effect of seepage and drawdown
	15.13-15.16
	

	11
	1
	Lateral earth pressures: Introduction, Earth Pressure At-Rest, At-Rest for Partially Submerged Soil. 
	13.1-13.3 
	

	
	2
	Lateral earth pressures: Rankine’s Theory of Active Pressure Active and Passive Earth Pressure
	13.4-13.5
	

	12
	1
	Lateral earth pressures: Yielding of Wall of Limited Height 
 A Generalized Case for Rankine Active and Passive Pressure—Granular Backfill
	13.6-13.7
	

	
	2
	Lateral earth pressures: Diagrams for Lateral Earth-Pressure

Distribution Against Retaining Walls and Rankine Pressure for ć́ - ϕ́ Soil—Inclined Backfill
	13.8-13.9
	

	13
	1
	Coulomb’s Active Pressure; Graphic Solution for Coulomb’s Active Earth Pressure; Coulomb’s Passive Pressure 
	13.10-13.12
	

	
	2
	Retaining walls: Introduction, common type of walls, Application of Lateral Earth Pressure Theories to Design
	13.14& (8.1-8.3)+
	

	14
	1
	Retaining walls: Stability check (sliding, overturning, bearing)
	(8.4-8.7)+ & Handouts
	

	
	2
	Retaining walls: Notes about wall stability, General Design Considerations
	(8.8-8.10)+ & Handouts
	

	15
	1
	Retaining walls: other type of retaining walls- Mechanically stabilized retaining wall
	(8.11-8.18)+ & Handouts
	

	
	2
	Review
	
	


* Handouts of the lecture presentations will be made available on-line and should be considered as part of the reading assignment of all the lectures.

+ Chapter 8, Principle of Foundation Engineering, Braja M Das, last edition.
Course Delivery
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Introduction: Overview on related
topics and courses.

o

Compressibility and Consolidation:
components of settlement, elastic
settlement, consolidation settlement,
one-dimensional consolidation Test,
normally and overconsolidated clays,
Calculation of Consolidation settlement,
time rate of consolidation, secondary
compression.

Shear strength of Soil: Normal and
Shear Stresses along a Plane, Mohr
Coulomb Failure Criterion, Laboratory
Shear Strength Testing, Direct Shear
Test, Triaxial Compression Test,
Unconfined Compression test, Field
Testing (Vane test).

Lateral Earth pressure: Coefficient of
lateral earth pressure, types and
conditions of lateral earth pressures,
Effect of Wall Yielding, theories to
compute Active and Passive Earth
Pressures, Rankine’s theory, Earth
Pressure distribution, Coulomb’s
theory, graphical method.

Retaining walls: Type of retaining
walls, dimensioning of retaining walls,
overall stability of retaining walls

Slope Stability: Factor of Safety,
Stability of Infinite Slopes, Finite
Slopes with Circular Failure Surface,
Stability Analysis of Circular Failure
Surface, Method of Slices





Course learning outcome assessment
	 
	List course learning outcomes
 
	List methods of assessment
	Summary analysis of assessment results

	1
	Define the mechanical properties of soil including shear strength and Compressibility (both long-term and short-term).
	Exams, Tutorials, and Coursework
	Students had some difficulties understanding some English words in exam paper. 

	2
	Describe stress & strain in soil using mathematical and graphical form, and differentiate between vertical and lateral earth pressure.
	
	

	3
	Apply the principles of one-dimensional consolidation and 2-dimensional shear strength of soils to various laboratory and field tests to obtain soil parameters.
	 
	 

	4
	Analyse stability of slopes using different methods and conditions.
	
	

	5
	Calculate the earth pressures (active and passive) on earth retaining structure.
	
	

	6
	Evaluate consolidation settlement of fine-grained soils.
	
	

	7
	Evaluate stability for the design of common retaining system.
	
	

	8
	Comply with code specifications (for limiting settlement) and professional representation.
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