COURSE OUTLINE
(1) GENERAL
	SCHOOL
	AGRICULTURAL AND FORESTRY SCIENCES

	DEPARTMENT
	FORESTRY AND MANAGEMENT OF THE ENVIRONMENT AND NATURAL RESOURCES

	LEVEL OF STUDIES
	7

	COURSE CODE 
	
	SEMESTER
	SPRING (4th)

	COURSE TITLE
	Digital Design of Forest Road Engineering 

	TEACHING ACTIVITIES 
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs etc. If the ECTS Credits are awarded to the whole course, then please indicate the teaching hours per week and the corresponding ECTS Credits.
	TEACHING HOURS PER WEEK
	ECTS CREDITS

	THEORY:
	2
	

	LABORATORY/EXERCISES:
	3
	

	Total
	5
	5

	Please, add lines if necessary. Teaching methods and organization of the course are described in section 4.
	
	

	COURSE TYPE
Background, General Knowledge, Scientific Area, Skill Development
	SPECIALISED SCIENTIFIC KNOWLEDGE

	PREREQUISITES:

	NO

	TEACHING & EXAMINATION LANGUAGE:
	· GREEK 
· ENGLISH FOR ERASMUS STUDENTS


	COURSE OFFERED TO ERASMUS STUDENTS:
	YES

	COURSE URL:
	https://eclass.duth.gr/courses/425466/


(2) LEARNING OUTCOMES
	Learning Outcomes

	Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the course.

	The aim of the course Digital Design of Forest Road Engineering is the design of an integrated forest opening-up plan according to the techno-economic and environmental conditions of an area, including the analysis and evaluation of the environmental impacts of forest opening-up. Students are expected to acquire basic knowledge of the planning, organization and management of the forest road network. They will also become familiar with the protection of forest roads and with measures for reducing their vulnerability to natural hazards.
Students will acquire both theoretical and practical knowledge related to the fundamental principles and regulations governing the alignment of a forest road, as well as the mapping, surveying and spatial design of an integrated forest road system.
They will be able to appreciate the contribution of the forest road network to the development of mountainous areas.
They will be able to prepare budgets and cost estimates for forest roads.

They will be introduced to the planning of road network maintenance applications, maintenance costing, as well as techniques for improving the existing forest road network in full harmony with environmental principles.
They will also understand the design and siting of small forest engineering works within the framework of construction choices in an integrated forest road network, as well as relevant applications and software programs for the management of small forest engineering works.
Upon successful completion of the course, students will be able to:
· know the basic principles of forest road alignment, as well as the problems related to the design, construction and maintenance of the forest road network
· implement geometric improvements for upgrading a forest road from one category to another
· combine technical, economic and environmental requirements in the preparation of works, so that the result is a feasible and high-quality construction
· provide road construction solutions fully harmonized with the natural environment.

	General Skills

	Name the desirable general skills upon successful completion of the module 

	Search, analysis and synthesis of data and information, 
ICT Use
Adaptation to new situations
Decision making
Autonomous work
Teamwork
Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas
	Project design and management
Equity and Inclusion
Respect for the natural environment
Sustainability
Demonstration of social, professional and moral responsibility and sensitivity to gender issues
Critical thinking
Promoting free, creative and inductive reasoning

	· Search for, analyze and synthesize data and information, using the necessary technologies.
· Make decisions.
· Work independently.
· Show respect for the natural environment.



(3) COURSE CONTENT
	Theory
1. General principles, definition, subject matter, possibilities, means, types and methods of forest opening-up.
2. Factors affecting forest opening-up (technical, economic, environmental and political). Means of transport. Evolution of the road network in Greece.
3. Basic principles for planning and selecting forest opening-up. Elements of forest opening-up.
4. Contribution of the road network to the economy and the development of mountainous areas. Main parts of the road: basic concepts. Analytical geometric elements of the main parts of the road.
5. Stages of road alignment study – specifications.
6. Factors affecting road alignment. Categories of forest roads.
7. Road network management applications, maintenance works, reduction of road vulnerability to natural hazards.
8. Mapping, surveying and spatial design of an integrated forest road system.
9. Improvement of the existing forest road network in full harmony with environmental principles.
10. Budgeting and cost estimation of forest roads.
11. Design and siting of small forest engineering works.
12. Management and maintenance programs for small forest engineering works.
13. Clarification of questions – correction of topics – submission of assignments.
Laboratory
1. Elements of forest opening-up; calculation of the degree of opening-up.
2. Categories of timber extraction according to site conditions. Extraction methods using gravity.
3. Selection of appropriate means and methods for timber extraction. Timber collection points.
4. Plan layout design; alignment of the grade line.
5. Alignment of a polygonal road and preparation of the elevation table; determination of alternative alignments.
6. Determination of the appropriate curve radius, setting out of a circular curve, curve design, and densification of tangents.
7. Design of the ground longitudinal profile, completion of longitudinal profile elements, superelevation, and widening.
8. Alignment of the grade line (layout of tangents and vertical curves); determination of alternative alignments.
9. Design of cross-sections, calculation of areas, and preparation of the area diagram.
10. Calculation of volumes; methods for calculating earthworks of a forest road; completion of the earthworks table.
11. Preparation of the technical report and budget.
12. Digital design: methods and application software.
13. Clarification of questions and submission of assignments.



(4) LEARNING & TEACHING METHODS - EVALUATION
	TEACHING METHOD
Face to face, Distance learning, etc.
	Face-to-face

	USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY (ICT)
Use of ICT in Teaching, in Laboratory Education, in Communication with students
	Use of ICT in teaching and communication with students:
· Use of ICT in lectures (PowerPoint presentations, videos, etc.)
· Teaching is also supported by the e-class platform.
Use of specialized software: Daso5.

	TEACHING ORGANIZATION
The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise, Bibliographic research & analysis, Tutoring, Internship (Placement), Clinical Exercise, Art Workshop, Interactive learning, Study visits, Study / creation, project, creation, project. Etc.

The supervised and unsupervised workload per activity is indicated here, so that total workload per semester complies to ECTS standards.
		Activity
	Workload/semester

	Lectures
	26

	Laboratory practice
	39

	Self-study
	20

	Development of a study/project"
	40

	Total	
	125




	STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or Concluding, Multiple Choice Test, Short Answer Questions, Essay Development Questions, Problem Solving, Written Assignment, Essay / Report, Oral Exam, Presentation in audience, Laboratory Report, Clinical examination of a patient, Artistic interpretation, Other/Others

Please indicate all relevant information about the course assessment and how students are informed  
	Language of evaluation: Greek. 
Erasmus students are assessed in English.
Methods of evaluation include:
· Written final examination with multiple choice questions, short answer questions or problem solving.
· Laboratory work completed at the end of the semester followed by oral examination. 
Students’ final evaluation is based on both their performance in the final exam (50%) and their performance in the laboratory exercise (50%).
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