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	Course Unit Descriptor
	Faculty               
	Faculty of Civil Engineering and Architecture

	GENERAL INFORMATION

	Study program 
	Civil Engineering

	Study Module  (if applicable)
	Structural engineering

	Course title
	Concrete bridges

	Level of study
	Master’s                

	Type of course
	Obligatory                 

	Semester  
	Autumn                   

	Year of study 
	1st

	Number of ECTS allocated
	5

	Name of lecturer/lecturers
	Dušan Petković

	Teaching mode
	Lectures;  Group tutorials;  Project work;  Other

	PURPOSE AND OVERVIEW (max. 5 sentences)

	Acquisition of the appropriate competence and academic skill in development and implementation of scientific and professional achievements related to theoretical and practical knowledge of designing, building, monitoring and maintenance of concrete bridges. 

Mastering of methods of designing and building of concrete bridges. Increase of creativity and understanding of contemporary trend in design, monitoring and bridge management system.

	SYLLABUS (brief outline and summary of topics, max. 10 sentences)

	Theory classes (2+0)

Introduction. Fundamental definitions. Basic definitions. Foundation requirements for bridge structures. Bridge classification. Basic principles of design, building and maintenance of bridges. 

Historical development of bridge structures.

Preliminary study and collection of necessary data for bridge design. General problem of choice of adequate layout and location for a bridge. Size and number of bridge spans. Position and shape of the bridge; bridge level. Safety height and flow profile. Riverbed erosion and river columns erosion.

Elements of bridge structures. Choice of bridge bearing structures. Shaping of transversal cross-sections of bridge structures. Road deck elements – bridge traffic profile.

Qualitative analysis of characteristic properties of basic systems of bridge structures and culverts made of reinforced and prestressed concrete: Tubular culverts. Slab bridges. Beam systems of bridges: simply supported beams, cantilever beams, Gerber beams, continuous beams, fixed ends beams.

Frame – systems: one span, continuous frames, slender columns frames, inclined columns frames. Lattice girders.
Shaping of arches and domes: three-hinged, two-hinged joint, fixed end arch, tied arch, slender beam braced vault. Choice of arch axis.
Contemporary tendencies in designing of bridge structures. Cable stayed bridges. Achievements of contemporary bridge construction engineering.
Hinges and supports. Integral bridges. Equipment on the bridges.
Bridge substructure. Shore piers (abutments). Transition slabs. Middle (river) piers.
Actions on the bridges. Design of reinforced and prestressed concrete bridges; slab bridges; beam systems and frame bridge structures.
Design of arches and vault. Analysis of stress and strain state of structures and of bridge systems on the effects of static and dynamic impacts, using contemporary software. 
Contemporary bridge construction technologies. Prefabricated bridges. Presentation of the bridges featuring specific systems – worldwide and nationwide. Development of bridge management system. Diagnostics and monitoring. Calculation of service life. Demolition of bridges.

Elements of bridge formation.

Practical science: Exercises (0+2)

Production of a design (according to the individual data or through individual exercises with the students) with a general disposition of road or railway bridge, featuring a simple RC or prestressed concrete system, as well as a design and calculation of a characteristical assembly or connection of the bridge structure presented in the candidate’s disposition.

	LANGUAGE OF INSTRUCTION

	Serbian  (complete course)              

	ASSESSMENT METHODS AND CRITERIA

	Pre exam duties
	Points
	Final exam
	points

	Activity during lectures
	10
	Written examination
	30

	Practical teaching
	10
	Oral examination
	30

	Teaching colloquia
	20
	OVERALL SUM
	100

	*Final examination mark is formed in accordance with the Institutional documents


