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Catalog Description 
Types of embankment dams. Geotechnical engineering of embankment dams, zoning of embankment dams, site investigations planning and techniques, seepage control measures, and the design, specification and construction of filters. Stability analysis under normal loads for embankment dams. Foundation preparation, clean up and grouting. Detailing of embankment dams. Specification and quality control. Design of embankment dams for earth quake, earth quake in Ethiopia, selection of design earth quake, general design principles, defensive design. Analysis of dynamic stability and deformations of embankment dams. Assessment of liquefaction potential and post liquefaction behavior. Design of remedial measures. Exploration, methods of construction requirements of foundations and materials of construction quality control, causes of failure and criteria for safe design, control of seepage, deformation of predication, stability analysis under steady seepage and draw down conditions, seismic stability, cracking and its control on fault zones.
Course Objectives
The course aims to develop basic understanding of the engineering behavior of embankment dams through an appreciation of the geo-technical, geological, structural hydrological and hydraulic inputs to dam design and construction. Furthermore, it helps to appreciate problems of construction practices as wells as introduces surveillance and an awareness of safety issues.
The specific goals for the course are:

· Planning and investigation of dam sites

· Design of embankment dams (Foundations, components of embankment dams and the designs, drainage facilities and design)
·  Overview to embankment dam construction 
· Dam safety and instrumentation

Course Contents
	Period in Weeks
	SUBJECT

	0.5
	INTRODUCTION
· Purposes
· Merits and demerits of dams
· Dam and reservoir development strategy
· Classification of dams
· Planning and design of dam
· Dam site selection & dam components


	2.5
	EARTHFILL DAM DESIGN AND ANALYSIS
· General design criteria and types of earthfill dams
· Dam site investigations
· Foundation design
· seepage through foundation/embankments and control

· Embankment section design
· Seepage and slope stability analysis(Geo-slope introduction)


	1.5
	ROCKFILL DAMS
· Choice of rockfill dam
· Materials
· Foundation
· Embankment Sections
· Rockfill placement
· Membrane design

	1.5
	EMBANKEMENT DAM CONSTRUCTION, PERFORMANCE & REMEDIAL MEASURES
· General Excavation
· Surface Preparation

· Assessment of liquefaction potential

· Dam instrumentation & monitoring




Assessment Methods

	No
	DESCRIPTION
	WEIGHTING %

	1
	Assignment Type I
	15

	3
	Mid-Exam (written)
	15

	4
	Final Exam (written)
	50

	5
	Assignment Type II ( Design review  &Presentation)
	20(10 report, 10 presentation)

	Total
	100


Required Reference Materials
1.  United States Department of the Interior Bureau of Reclamation (USBR): Design of Small Dams  
2. Robert B. Jansen, Advanced Dam Engineering for Design, Construction, and Rehabilitation, Van Nostrand Reinhold, New york
3. V.N.S. Murthy, Geotechnical Engineering: Principles and Practices of Soil Mechanics and Foundation, Engineering; Marcel Dekker Inc.
4. Department of the Army U.S. Army Corps of Engineers Washington, DC; Construction Control For Earth And Rock-Fill Dams
5. James L. Sherard, Embankment dams, New York: American Society of Civil Engineers, c1992.
6. P. Novak; R. Narayanan, Hydraulic Structures
