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(1) GENERAL 
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ACADEMIC UNIT DEPARTMENT OF CIVIL ENGINEERING 
LEVEL OF STUDIES UNDERGRADUATE 

COURSE CODE ΥΔ0630 SEMESTER   10 
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INDEPENDENT TEACHING ACTIVITIES 
if credits are awarded for separate components of the course, e.g. 
lectures, laboratory exercises, etc. If the credits are awarded for 
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Add rows if necessary. The organisation of teaching and the 
teaching  
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COURSE TYPE   
general background, special 
background, specialized general 
knowledge, skills development 

Specialized general knowledge, skills development 

PREREQUISITE  COURSES: 
 

LANGUAGE OF INSTRUCTION and 
EXAMINATIONS: 

Greek.  
If there are ERASMUS students, material is given in English, and the 
subjects/exams of the course are in English. 

IS THE COURSE OFFERED TO 
ERASMUS  STUDENTS 

YES 

COURSE WEBSITE (URL) 
 

 

(2) LEARNING OUTCOMES 
Learning outcomes  
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 
acquire with the successful completion of the course are described.  

Consult Appendix A   

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area  

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B  

• Guidelines for writing Learning Outcomes   

 

 
The course has a technological character and covers the design of dams at the preliminary stage of the 
study. It includes the selection of the dam type, the siting and sizing of the basic technical works, and 
the hydraulic calculations of the safety works (diversion tunnel, spillway). The scope of the course is the 
introduction and the understanding of the design, construction and operation of dams and hydraulic 
structures. This course strengthens students’ technical and intellectual competency, preparing them for 
engineering employment or advanced study. The course exposes students to hydrological methods of 
reservoir design, to design and construction of various types of dams, to design of hydraulic works of 
dams and to the management and simulation of the operation of dams and reservoirs. 

 
Upon completion of the course, students should be able to demonstrate: 

➢ Knowledge of the various dam types, their scope and operation 

➢ Ability to define the location of dam construction 

➢ Ability to calculate and design the reservoir volume with deterministic and stochastic 
methods 

➢ Ability to calculate and design of hydraulic works of reservoirs (spillways, coffer dams, etc) 

➢ Understanding of the design methods and typical tests of dams 



➢ Understanding of the construction steps of various types dams 

➢ Ability to design hydrodynamic-hydroelectric works 

➢ Ability to manage and simulate the operation of dams and reservoirs single and multiple 
scope 

➢ Understanding  of  the  environmental  impacts  of  dam  construction  and  the methods for 
the impact alleviation 

 
 

General Competences 
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 
Supplement and appear below), at which of the following does the course aim?  

Search for, analysis and synthesis of data and information,      Project planning and management   
with the use of the necessary technology Respect for difference and multiculturalism  
Adapting to new situations Respect for the natural environment   

Decision-making Showing social, professional and ethical responsibility and  
Working independently sensitivity to gender issues   
Team work Criticism and self-criticism   
Working in an international environment Production of free, creative and inductive 
thinking Working in an interdisciplinary environment ……  

Production of new research ideas Others…  
……. 

- Search for, analysis and synthesis of data and information, with the use of the necessary 

technology 

- Adapting to new situations  

- Decision-making  

- Working independently  

- Team work on Labs  

- Working in an interdisciplinary environment 

- Project planning and management  

- Production of free, creative and inductive thinking 

- Respect for the natural environment  
- Showing social, professional and ethical responsibility  

 

 

(3) SYLLABUS 

Outline: Introduction to dams and associated projects. Basic design principles and general layout 
of dams. Reservoirs (characteristic elevations, hydrology, topography, elevation-surface-storage 
relationships, geology, seepage losses, sediments, storage-reliability-yield relationships). Dead 
volume estimation. Useful volume dimensioning through simulation. Dam construction elements, 
with emphasis on conventional vibrated concrete (CVC) roller compacted concrete (RCC) and 
hardfill. Diversion systems (tunnels, cofferdams). Spillway systems technology. Hydrological 
design of spill and diversion systems. Simulation of flood routing through ogees and diversion 
tunnels. Stepped spillways. Stilling basins. Water intakes. Dam monitoring. Dam failures. Dam 
breach studies. Environmental impact assessment and management. Architectural and landscape 
design. 

Tasks: The semester project deals with the preliminary study of a dam. This is mandatory and is 
done in groups of up to two students. The study includes the selection of the type of dam, the 
design of the reservoir, the siting and sizing of the basic technical structures, and the hydraulic 
calculations of the safety works (diversion tunnel, spillway). At the end of it, a full technical report 
is delivered, with the accompanying drawings, which is presented on the day of the examination. 

Course structure: 

1. Introduction. Types and scope of dams. Dam location selection. 

2. Gravity dams. Construction characteristics. Conditions and stability tests 

3. Hollow Gravity dams. Construction characteristics. Conditions and stability tests. Arch dams. 
Types and calculation methods. Stability tests. 



4. Earth-fill dams. Types and construction characteristics. Stability tests. Rock-fill dams. Types 
and construction characteristics. 

5. Dam foundation and drainage. Percolation under the dams and through earth dams. 
Computation of percolation. Measures for the minimization of percolation. 

6. Characteristics of reservoirs. Deterministic design of reservoir Calculation of reservoir usable 
volume (Rippl method, Dincer method, Stall method)  

7. Probabilistic method for the calculation of reservoir usable. Moran method 

8. Estimation of reservoir non-usable (dead) volume. Estimation of reservoir flood volume 

9. Hydrologic and hydraulic design of dam safety works. Design of dam spillway and river 
diversion works. Design flood of spillway. Spillway design. 

10. Design flood for river diversion. Flood protection during the dam construction and operation. 
Dam design. 

11. Introduction in hydroelectric energy production. Hydroturbines and their types. Hydroturbine 
design. 

12. Hydroelectric works. Design of small hydroelectric dams. Hydroelectric dam design. 
Estimation of hydroelectric energy production. 

13. Deterministic and stochastic simulation of reservoir operation. Risk analysis of hydroelectric 
energy production. 

14. Deformation monitoring of dam. Pore pressure, movement and temperature measurement 
equipment. Environmental impacts from dam construction, protection works and fish 
passage works. 

 

 

 

(4) TEACHING and LEARNING METHODS - EVALUATION 
DELIVERY 

Face-to-face, Distance learning, etc. 
Face-to-face 

USE OF INFORMATION AND 
COMMUNICATIONS   TECHNOLOGY 
Use of ICT in teaching, laboratory 
education, communication with 

students 

Lectures with PowerPoint 
Notes, Exercises and Announcements in e-class 

TEACHING METHODS 
The manner and methods of teaching 
are described in detail. 
Lectures, seminars, laboratory 
practice, fieldwork, study and analysis 
of bibliography, tutorials, placements, 
clinical practice, art workshop, 
interactive teaching, educational 
visits, project, essay writing, artistic  
creativity, etc. 
 
The student's study hours for each 
learning activity are given as well as 
the hours of non- directed study 
according to the principles of the ECTS 

 Activity  Semester workload   

Lectures  14 * 4 = 56 hours  

Project 64 hours  

Study 40 hours  

   

   

    

    

    

   

Course total 160   



STUDENT PERFORMANCE  EVALUATION 
 
Description of the evaluation 
procedure  
  
Language of evaluation, methods of 
evaluation, summative or conclusive, 
multiple choice questionnaires, short-
answer questions, open- ended 
questions, problem solving, written 
work, essay/report, oral examination, 
public presentation, laboratory work, 
clinical examination of patient, art 
interpretation, other  
  
Specifically-defined  evaluation  
criteria   are given, and if and where 
they are accessible to students.  

    
Language of Evaluation: 
Greek (English for Erasmus students) 
 
Teaching method: The lectures of the course are combined with 
corresponding individual and/or group laboratory exercises and 
applications on which a significant part of the assessment is 
based. At the same time, comprehensive semester projects are 
prepared, with specific examples in which emphasis is placed on 
the utilization of the methods and analysis techniques presented. 
 
Teaching Rationale: To impart the basic theoretical and practical 
understanding represented by the knowledge and skills outcomes 
via a mix of self-learning and formal teaching, including formal 
lectures and practicals in the lab sessions with active student 
participation. Lectures introduce theory and concepts, which are 
then exemplified in computer workshops using specialist 
packages and tailored data sets. For modelling of dams and 
hydraulic structures, the theory underpinning modern practice is 
taught in lectures and then tested in practical lab sessions. 
 
Evaluation method:  
100% Project: Integrated example of modelling of extreme 
hydrological phenomena. Compulsory delivery of project. 
Technical Report. Oral examination: presentation of the project.   
 
Evaluation Rationale: A substantial piece of coursework will test 
the students’ ability to understand and apply the knowledge they 
acquire in practice at the lab sessions, including the use of 
methods and software. In addition, as it is an open-ended work it 
also tests students’ initiative. Assessment will be 100% 
coursework. A headstart will be made using computational 
resources during the lab sessions, with further analysis and 
writing up afterwards.   
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