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	Course Unit Descriptor
	Faculty               
	Faculty of Civil Engineering and Architecture

	GENERAL INFORMATION

	Study program 
	Civil Engineering

	Study Module  (if applicable)
	Materials and Structures

	Course title
	Structural dynamics - advanced course

	Level of study
	Doctoral

	Type of course
	Elective

	Semester  
	Spring

	Year of study 
	1st

	Number of ECTS allocated
	10

	Name of lecturer/lecturers
	Dragan Zlatkov

	Teaching mode
	Lectures

	PURPOSE AND OVERVIEW (max. 5 sentences)

	That students master the basic knowledge necessary for the calculation of structures under dynamic loads. Application of integral transforms in calculation of dynamic effects in line and surface girder. Students can practically apply the acquired knowledge in solving problems of structural dynamics in engineering practice and use contemporary literature and computer programs as well. Calculation of buildings and engineering structures. Analysis of the current dynamic (mathematical) model, and comparison with experimental results.

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

	Introduction. Numerical integration of differential equations with one degree of freedom. Numerical calculation of Duhamel's integral. The method of finite differences. The system of differential equations, solution stability, the central difference Houbolt’s procedure preceding difference, Newmark's method, Wilson's method. Initial conditions. Nonlinear response of the structure. Incremental dynamic equilibrium equations. The step by step integration. Analysis forced damped oscillations with several degrees of freedom by using modal analysis. Modal analysis. Oscillation of system with continuously distributed mass. Basic differential equations of the beam in the dynamics of structures. Longitudinal, lateral and torsional oscillations right prismatic bars. Available harmonic vibrations. Forced transverse vibrations of beams. Forced harmonic vibrations. The transverse vibrations of beams on elastic foundation. Aperiodic free and forced vibrations. Arbitrary moving loads. Vibrations of continuous carrier, frame girders and arches. Application of the method of deformation. Application of the method of initial parameters. Vibrations of surface mount. The transverse vibration of plates. Differential equations and boundary conditions. The transverse vibrations of rectangular and circular plates. Propagation of elastic waves in a continuous middle. Approximate methods in the dynamics of structures. The method of reducing weight. Method of replacement continuously distributed mass with set of the final number of concentrated masses. Finite difference. The finite element method. Variational methods. Rayleigh-Ritz and Galerkin method. The effect of wind on structures. Analysis of the impact of the earthquake. Calculation of seismic forces by method of spectral analysis. Systems with one degree of freedom. Systems with a finite number of degrees of freedom. Calculation of the foundation under dynamic loads and vibrations of the foundation. Dynamic fundamental influences environment and protection against them.

	LANGUAGE OF INSTRUCTION

	Serbian  (complete course)         

	ASSESSMENT METHODS AND CRITERIA

	Pre exam duties
	Points
	Final exam
	points

	Activity during lectures
	
	Written examination
	40

	Practical teaching
	
	Oral examination
	60

	Teaching colloquia
	
	OVERALL SUM
	100

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


