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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Daljinsko zaznavanje v okoljskem gradbeništvu 

Course title: Remote sensing in environmental civil engineering 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

1 2 

Water Science and Environmental 
Engineering – second cycle MA  

1 2 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 30 60 4 

Nosilec predmeta / Lecturer: doc. dr. Mojca Kosmatin Fras 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English 

Vaje / Tutorial: slovenski  / English  

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Zgodovinski mejniki in razvoj daljinskega 
zaznavanja. Elektromagnetno valovanje.  
Interakcija svetlobe z atmosfero in površjem. 
Delovanje slikovnih senzorjev. Letalski in satelitski 
snemalni sistemi Digitalna podoba, spektralni 
podpis Interpretacija podob. Osnove digitalne 
obdelave slik Predobdelava podob: 
georeferenciranje, prevzorčenje, popravki zaradi 
vpliva atmosfere in terena Transformacije podob  
Klasifikacija podob: pikselska, objektna. Osnove 
aerolaserskega skeniranja. Državni topografski viri 
Satelitski sistemi in naročanje podatkov. 

Historical milestones and development of remote 
sensing. Electromagnetic radiation. Interaction of 
light with the atmosphere and the Earth’s surface . 
Working principles of image sensors Aerial and 
satellite imaging systems Digital image, spectral 
response Image interpretation.The basics of digital 
image processing. Image pre-processing: geo-
referencing, resampling, corrections due to the 
atmosphere and the terrain Image transformations. 
Image classification: pixel based, object based Basics 
of aerial laser scanning.National topographic 
sources Satellite systems and data ordering. 

Temeljni literatura in viri / Readings: 

Oštir, K. 2006. Daljinsko zaznavanje. Ljubljana, Založba ZRC. 
Učno gradivo v spletni učilnici UL FGG.  
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Cilji in kompetence:  Objectives and competences: 

- Študenti pridobijo osnovna znanja o 
tehnologijah daljinskega zaznavanja s 
poudarkom na aplikacijah v okoljskem 
inženirstvu.  

- Pridobijo naslednja znanja in kompetence: 
izbira, vsebinsko razumevanje in uporaba 
državnih topografskih izdelkov in baz, 
naročanje in uporaba satelitskih in letalskih 
podob ter lidarskih izdelkov.  

 - Students gain the basic knowledge on 
remote sensing technologies with the 
emphasis on applications in environmental 
engineering. 

- They get the following knowledge and 
competences: selection, understanding of 
contents and use of national topographic 
products and databases, ordering and use of 
satellite and aerial images as well as lidar 
products. 

 
Predvideni študijski rezultati: 

 
 

 
Intended learning outcomes: 

- Razumevanje osnovnih terminov in 
procesov daljinskega zaznavanja (satelitske 
in letalske podobe, aerolasersko 
skeniranje). 

-  Uporaba računalniških orodij za obdelavo 
in uporabo podob daljinskega zaznavanja.  

- Uporaba teorije v praksi, sposobnost izbire 
primernih virov za svoje delo.  

- Povezovanje znanja z 
interdisciplinarnim pristopom. 
Samostojno iskanje in uporaba različnih 
virov.  

 
 
 

- Understanding of basic terms and processes 
of remote sensing (satellite and aerial 
images, aerial laser scanning). 

- Applying computer tools for processing and 
use of remote sensing images.  

- Application of the theory in practice, ability 
of selecting appropriate data sources for the 
particular tasks.  

- Combining knowledge with interdisciplinary 
approach. Student’s own search and use of 
different professional literature.  

 
Metode poučevanja in učenja: 

 
 

 
Learning and teaching methods: 

Predavanja: prosojnice, grafične ponazoritve,  
demonstracije, primeri iz prakse.  
Praktične vaje: računalniška učilnica, uporaba  
specializirane opreme za daljinsko zaznavanje. 

 Lectures: slides, graphical presentations, 
demonstrations, practical examples.  
Practical exercises: computer classroom, use of 
specialized remote sensing equipment. 

   

 
 
Načini ocenjevanja: 

 
Delež (v %) / 
Weight (in %) 

 
 
Assessment: 

Pisni izpit (teoretičen del) 
Naloge in sprotno delo 
Individualna naloga 

40 % 
50 % 
10 % 

Written exam (theoretical part) 
Exercises and on-going work 
Individual exercise 

 
Reference nosilca / Lecturer's references: 

GRIGILLO, Dejan, KOSMATIN FRAS, Mojca, PETROVIČ, Dušan. Automatic extraction and building change 
detection from digital surface model and multispectral orthophoto = Samodejen zajem in iskanje 
sprememb v topografskem sloju stavb iz digitalnega modela površja in multispektralnega ortofota. 
Geod. vestn. 2011, letn. 55, št. 1, str. 28-45. 
TRIGLAV, Mihaela, CROSILLA, Fabio, KOSMATIN FRAS, Mojca. Theoretical lidar point density for 
topographic mapping in the largest scales = Teoretična gostota lidarskih točk za topografsko kartiranje v 
največjih merilih. Geod. vestn.. [Tiskana izd.], 2010, letn. 54, št. 3, str. 403-416. 
KOSMATIN FRAS, Mojca, ATTWENGER, Maria, BITENC, Maja. Land use classification based on the 
intensity value of the reflected laser beam = Klasifikacija rabe površin iz vrednosti intenzitete odbitega 
laserskega žarka. Geod. vestn. 2007, letn. 51, št. 3, str. 501-518. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Dinamika gradbenih konstrukcij in potresno inženirstvo 

Course title: Structural dynamics and earthquake engineering 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Gradbeništvo - druga stopnja MA Gradbene konstrukcije 2 3 

Civil Engineering - second cycle MA Structural engineering 2 3 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

60 45 105 7 

Nosilec predmeta / Lecturer: prof. dr. Peter Fajfar, izr. prof. dr. Matjaž Dolšek 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / English  
Vaje / Tutorial: slovenski / English  

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja  
Uvod v dinamiko gradbenih konstrukcij; dinamični 
odziv sistemov z eno prostostno stopnjo; dinamični 
odziv sistemov z več prostostnimi stopnjami 
(računski modeli in enačbe gibanja, lastno in 
vsiljeno nihanje, spektri odziva, poenostavljene 
metode); analiza konstrukcij pri potresni obtežbi; 
osnovni pojmi o potresih in potresni obtežbi (uvod, 
splošno o potresih, jakost potresa, potresi v 
prostoru in času, značilnosti gibanja tal na lokaciji, 
projektni spektri); načela potresnoodpornega 
projektiranja (nosilnost in duktilnost, togost, 
dušenje, zasnova konstrukcij); obnašanje 
konstrukcij stavb in mostov med potresi; standard 
Evrokod 8.  

Vaje 
Laboratorijske vaje (v rač. učilnici): dinamični odziv 
konstrukcij.  
Individualne naloge (v rač. učilnici): analiza stavbe 
ali mostu pri potresni obtežbi. 

Lectures 
Introduction into structural dynamics; dynamic 
response of the single degree of freedom systems; 
dynamic response of multi degree of freedom 
systems (computational models and equations of 
motion, free and forced vibration, response spectra, 
simplified procedures); seismic analysis of 
structures; basic concepts of earthquakes and 
seismic action (introduction, generally about 
earthquakes, seismic intensity, spatial and time  
distribution of earthquakes, characteristics of  
ground motion at a location, design spectra); 
principles of earthquake-resistant design (strength 
and ductility, stiffness, damping, conceptual design); 
seismic behaviour of building and bridge structures; 
structural standard Eurocode 8.  

Tutorial/Seminar:  
- Tutorial (in the CAD lab): dynamic response of  
structures;  
- Individual assignments (in the CAD lab): seismic 
analysis of a building or bridge. 
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Temeljni literatura in viri / Readings: 

P. Fajfar. 1995. Osnove potresnega inženirstva. Ljubljana, UL FGG, 83 str.  
P. Fajfar. 1984. Dinamika gradbenih konstrukcij. Ljubljana, UL FGG, str.1-20, 27-88, 109-119, 132-342, 412- 
519.  
SIST EN. 1998. Projektiranje potresnoodpornih konstrukcij.  
EASY (earthquake engineering slide information system), IKPIR FGG, CD. 
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Podati osnove dinamike gradbenih konstrukcij ter 
osnovne pojme o potresih, potresni obtežbi in 
potresnoodpornem projektiranju.  

Pridobljene kompetence 
- Razumevanje posledic potresov in obvladovanje 
različnih načinov zaščite pred njimi  
- Sposobnost uporabe metod analize  
dinamičnih problemov  
- Razumevanje in obvladovanje osnov projektiranja 
potresnoodpornih objektov  

Objectives 
- To present the basic concepts of structural 
dynamics, earthquakes, seismic loading (action), and 
earthquake-resistant design.  

Acquired competences: 
- Ability to understand the consequences of 
earthquakes and the competence to apply different 
earthquake protection measures;  
- Ability to apply different methods of dynamic 
analysis;  
- Ability to understanding the fundamentals of 
earthquake-resistant design of structures and the 
competence of their application. 

Predvideni študijski rezultati: Intended learning outcomes: 

- Seznanitev z dinamičnimi problemi v gradbeništvu 
in metodami za njihovo reševanje.  
- Razumevanje osnovnih značilnosti dinamičnega 
odziva in inženirskega modeliranja konstrukcij.  
- Seznanitev s potresi in njihovimi posledicami ter z 
ukrepi za zmanjševanje posledic.  
- Zavedanje o pomembnosti problemov v zvezi s 
potresi in in odgovornosti gradbenikov na vseh 
področjih njihovega delovanja.  
- Razumevanje potresa kot naravnega pojava, 
nihanja tal in obnašanja objektov med potresi.  
- Osvojene računske spretnosti za analizo 
gradbenih objektov pri potresnih obremenitvah  
- Doseženo znanje se uporablja pri načrtovanju 
potresnoodpornih gradbenih objektov.  
- Študent premišljuje o odnosu med posledicami 
potresa (in drugih naravnih nesreč) in o vloženih 
sredstvih za zmanjševanje posledic malo verjetnih 
dogodkov, o (ne)zanesljivosti matematičnih 
modelov za dejanske objekte in vplive na njih, o 
inovativnih možnostih za zmanjševanje posledic 
potresov.  
- Sposobnost kritične presoje vhodnih podatkov in 
dobljenih računskih rezultatov;  
- Sposobnost upoštevanja vpliva naravnih nesreč 
pri načrtovanju človekove dejavnosti v prostoru  

- To learn about the dynamic problems in structural 
and civil engineering and the methods to solve 
these problems;  
- To understand the basic characteristics of the 
dynamic response and the basic principles of 
engineering modelling of structures;  
- To get information about earthquakes and their 
consequences and to learn about earthquake 
protection measures;  
- Awareness of the importance of problems related 
to earthquakes and of the responsibility of civil 
engineers in all areas of their activity;  
- To understand the natural phenomenon of 
earthquake, the ground motion, and the behaviour 
of structures subjected to earthquakes;  
- To acquire the knowledge of the numerical 
methods to analyse buildings and bridges subjected 
to earthquake action.  
- The acquired knowledge is applicable in the 
earthquake-resistant design of structures;  
- Student contemplates about the relation between 
the consequences of earthquakes (as well as other 
natural disasters) and the investments in the 
protection against low- probability events, about 
uncertainty of mathematical models to simulate 
actual structures and actions, as well as about 
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- Sposobnost uporabe metod analize dinamičnih 
problemov; 
- Sposobnost uporabe predpisov za projektiranje 
novih in za preverjanje obstoječih objektov;  
- Sposobnost uporabe literature in spletnih  
virov. 

innovative opportunities/measures to reduce the 
consequences of earthquakes. 
- Ability of critical evaluation of the input data and 
results;  
- Ability to consider the impact of natural disasters 
in the environmental planning;  
- Ability to use the methods of dynamic analysis;  
- Ability of the application of the structural codes for 
the design and strengthening of structures;  
- Ability to find and to use information in e-literature 
and web sources. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja in vaje se izvajajo vzporedno. The lectures and the tutorial are organized in 
parallel. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Samostojna naloga (se izdela med letom) 
Računski del izpita 
Teoretični del izpita 

30 % 
30 % 
40 % 

Individual work (made during the year) 
Exam (computational part) 
Exam (theory) 

Reference nosilca / Lecturer's references: 

FAJFAR, Peter, DOLŠEK, Matjaž. A practice-oriented estimation of the failure probability of building 
structures. Earthquake eng. Struct. Dyn.. [Print ed.], 2012, letn. 41, št. , str. 531-547, ilustr., doi: 
10.1002/eqe.1143.  
DOLŠEK, Matjaž, FAJFAR, Peter. The effects of masonry infills on the seismic response of a four- storey 
reinforced concrete frame - a deterministic assessment. Eng. Struct.. [Print ed.], julij 2008, letn. 30, št. 7, 
str. 1991-2001, graf. Prikazi, doi: 10.1016/j.engstruct.2008.01.001.  
DOLŠEK, Matjaž, FAJFAR, Peter. The effects of masonry infills on the seismic response of a four- storey 
reinforced concrete frame - a probabilistic assessment. Eng. Struct.. [Print ed.], November 2008, letn. 30, 
št. 11, str. 3186-3192, graf. Prikazi, doi: 10.1016/j.engstruct.2008.04.031. 

DOLŠEK, M. 2010. Development of computing environment for the seismic performance assessment of 
reinforced concrete frames by using simplified nonlinear models. Bulletin of earthquake engineering, letn. 
8, št. 6, str. 1309-1329, doi: 10.1007/s10518-010-9184-8. 
DOLŠEK, M. 2009. Incremental dynamic analysis with consideration of modeling uncertainites. Earthquake 
engineering & structural dynamics, letn. 38, št. 6, str. 805-825, doi: 10.1002/eqe.869. DOLŠEK, M. 2012. 
Simplified method for seismic risk assessment of buildings with consideration of aleatory and epistemic 
uncertainty. Structure and infrastructure engineering, letn. 8, št. 10, str. 939-953, doi: 
10.1080/15732479.2011.574813. 
BROZOVIČ M., DOLŠEK, M. 2013. Envelope-based pushover analysis procedure for the approximate 
seismic response analysis of buildings. Earthquake engineering & structural dynamics, [v tisku], letn. XX, 
št. X, str. 1-10, doi: 10.1002/eqe.2333. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Geotehnika okolja 

Course title: Environmental geotechnics 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

1 2 

Water Science and Environmental 
Engineering – second cycle MA  

1 2 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 30 15 75 5 

Nosilec predmeta / Lecturer: doc. dr. Ana Petkovšek 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English 

Vaje / Tutorial: slovenski  / English 

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Opravljen izpit iz predmetov Mehanika tal in 
inženirska geologija ter Geotehnika ali osvojena 
primerljiva znanja. 

Passed exams in Soil Mechanics and Engineering 
Geology and Geotechnics or adequate comparable 
knowledge. 

Vsebina: Content (Syllabus outline): 

Predavanja 
Uvod v geotehniko okolja: zgodovina geotehnike 
okolja, razlike v pristopih obravnave geoloških tal v 
klasični geotehniki in v geotehniki okolja. Zemljina 
kot prevodnik, izolator ali akumulator onesnaževal. 
Uvod v nesaturirano zemljino, karakteristična 
krivulja zemljina - voda. Viri radona v naravnem 
okolju. Hidrogeologija in transport kontaminantov 
v tleh. Alternativni materiali v gradbeništvu in 
geotehnika okolja. Raba alternativnih materialov- 
sekundarnih surovin kot zemljinam nadomestnih 
materialov in njihovi potencialni vplivi na okolje. 
Izluževalni in perkolacijski testi. Raba geosintetikov 
za zaščito okolja. Odlagališča odpadkov I: vrste 
odlagališč, izbor lokacije, konstrukcijska zasnova 
talnega ustroja, materiali za talni ustroj,  stabilnost 
in deformabilnost odlagališča, zajem in  

odvajanje izcedne vode. Odlagališča odpadkov II: 
zapiranje odlagališč odpadkov, konstrukcijska 
zasnova pokrova, račun vodne bilance, lizimetri, 

Lectures  
Introduction to environmental geotechnics: history, 
differences in approaches used in classical and 
environmental geotechnics. Soil as conductor, 
barrier or accumulator of pollutants. Introduction to 
unsaturated soils, soil-water characteristic curve. 
Sources of radon in nature. Hydrogeology and 
transport of pollutants in ground. Alternative 
materials in civil and environmental engineering. 
Use of alternative materials – secondary raw 
materials instead of natural soils and their potential 
environmental impact. Leaching and percolation 
test. Use of geosynthetics for environmental 
protection. Landfills I: types of landfills, choice of 
location, design and materials for bottom liner 
system, stability and deformability of landfill, 
collection and drainage of seepage water.  
Landfills II: Closure of landfills, design of cover layer, 
calculation of water balance, lysimeters, control of 
abandoned landfills. Remediation of polluted land: 
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kontrola odlagališča po zaprtju Remediacija 
onesnaženih tal: metode prepoznavanja, strategije 
remediacije, tehnologije remediacije. Vrste in 
izvedbene značilnosti objektov za monitoring 
podzemne vode. Osnove iz geotermalne energije. 
Zakonodaja na področju geotehnike okolja, 
podzakonski akti, standardi.  
Vaje in terensko delo 
Laboratorijske preiskave zemljin in odpadkov: 
presoja adsorpcijskih lastnosti, kationske 
izmenjalne kapacitete, nabrekalnega potenciala, 
strukturnega kolapsa. Laboratorijske preiskave 
nesaturiranih zemljin, retencijska krivulja, 
povezava prepustnosti, retencijske krivulje in 
Proctorjeve krivulje. Računi stabilnosti deponij 
odpadkov in pokrovov ter toka vode skozi pokrove 
in umetne bariere. Anizotropija vodoprepustnosti v 
tleh. 

methods of recognition, strategies and technologies 
of remediation. Types and properties of structures 
and devices for groundwater monitoring. 
Fundamentals of geothermal energy. Regulation in 
the field of environmental geotecnics, implications 
of regulations on engineering design, standards.  

Tutorials and field work 
Laboratory tests on soils and wastes: adsorption 
capacity, cation exchange capacity, swelling 
potential, structural collapse. Laboratory tests of 
unsaturated soil samples, retention curve, 
interdependence of permeability, retention curve 
and Proctor curve. Stability analyses of landfills and 
cover layers. Calculation of water seepage through 
cover layers and artificial barriers. Anisotropy of 
ground permeability. 

Temeljni literatura in viri / Readings: 

Van Impe, W.F., Bouazza, A. 1996. Fundamentals of Environmental geotechnics. Ghent State University. 
Evrokod 7-2: Preiskovanje in preskušanje tal. 
Daniel E. D. 1993. Geotechnical Practice for Waste Disposal. Chapman&Hall. 
Salomons,W. in Forstner, U. 1993. Environmental Management of Solid Waste. Dredged Material and Mine 
Tailings. Springer-Verlag. 
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Razumeti pomen razlik med klasičnimi 
geotehničnimi zgradbami in zgradbami v 
geotehniki okolja. 
- Nadgraditi osnovno znanje o lastnostih zemljin in 
o umetnih materialih v geotehniki ter o gibanju
vode skozi zemljino s posebnim poudarkom na 
adsorpciji, kationski izmenjavi in retencijskih 
sposobnostih.  
- Spoznati lastnosti odpadkov in lastnosti odpadkov 
sekundarnih surovin kot alternativnih materialov v 
gradbeništvu ter postopkih njihovega raziskovanja 
in ocenjevanja primernosti za rabo.  
- Nadgraditi osnovna znanja o gibanju vode v tleh z 
znanji o gibanju polutantov v tleh. 
- Podati temeljna znanja o načrtovanju, gradnji ter 
zapiranju odlagališč odpadkov, o ščitenju tal na 
območju odlagališč in prometnic in o sanaciji in 
remediaciji rudniških in industrijskih jalovišč in 
kontaminiranih tal.  
- Spoznati objekte za opazovanje podzemne vode 
in specifiko njihovega načrtovanja, izvedbe in 
vzdrževanja.  

Objectives:  
- To understand the difference between classical 
geotechnical structures and structures in 
environmental engineering. 
- To enhance knowledge on soil properties, 
groundwater movement and artificial materials in 
geotechnical engineering with emphasize on 
adsorption, cation exchange capacity and retention 
properties.  
- To study properties of wastes and secondary raw 
materials as alternative materials in civil engineering 
and procedures for their testing and assessment of 
their suitability in engineering applications . 
- To combine the knowledge on groundwater 
movement with fundamentals of transport of 
pollutants . 
- To study fundamental principles of design, 
construction and closure of landfills, ground 
protection in landfill areas and traffic routes, 
remediation of mining and industrial contaminated 
areas. 
- To know the facilities for groundwater monitoring 
and specific aspects of their design, construction 
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Predvideni študijski rezultati: Intended learning outcomes: 

- razumevanje toka vode in polutantov v zemljini in 
skozi naravne in umetne bariere,  
- razumevanje razlik med zemljinami, “inertnimi” 
zemljinami in aktivnimi „odpadki”, 
- razumevanje razlik med naravnimi gradivi in 
gradivi iz alternativnih materialov,  
- razumevanje konceptualne zasnove aktivnih in 
pasivnih ukrepov za preprečevanje onesnaženja tal 
in podzemne vode. 
- doseženo znanje uporabljajo pri izdelavi 
magistrske naloge in v inženirski praksi kot inženirji 
projektanti, soglasodajalci ali nadzorniki.  
- dobro razumevanje zakonitosti interakcij 
tla/podzemna voda/človekova 
dejavnost/objekt/odpadek/polutant/širjenje 
polutanta. 
- sposobnost prepoznavanja ranljivosti okolja za 
onesnaženje, 
- sposobnost prepoznavanja samozaščitnih 
lastnosti tal,  
- sposobnost načrtovanja, gradnje. 

- Understanding of groundwater movement and 
pollutant transport through natural and artificial 
barriers.  
- Understanding the difference between “inert” soils 
and active “wastes”.  
- Understanding the difference between natural and 
artificial building materials. 
- Understanding conceptual design of active and 
passive measures for the protection of ground and 
groundwater against pollution.  
- Knowledge will be used during the preparation of 
Master thesis and in engineering practice as 
designers, supervising engineers, decision makers.  
- Thorough understanding of the interaction 
between ground, groundwater, human activities, 
structures, wastes, pollutants and pollutant 
transport.  
- Ability to recognize the vulnerability of the  
environment for contamination;  
- Ability to recognize the self protecting properties 
of ground;  
- Ability to design and construct . 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja, vaje ter terensko delo. Uporaba 
pridobljenih znanj pri izdelavi individualnih nalog. 

Lectures, tutorials, field work. Individual project 
work. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Pisni izpit  
Vaje in individualne naloge 

70 % 
30 % 

Written exam  
Tutorials and individual work 

Pridobljene kompetence:  
- sposobnost projektiranja, nadzorovanja gradenj in 
zapiranja deponij odpadkov, jalovišč, sanacije 
onesnaženih tal in opazovanja, 
- sposobnost vodenja aktivnosti za raziskovanje na 
področju opuščenih, aktivnih ali novih objektov, ki 
imajo pomembne vplive na okolje,  
- sposobnost načrtovanja monitoringa 
kontaminacije, 
- sposobnost odločanja o tehnični in okoljski 
primernosti rabe alternativnih materialov v nizkih 
gradnjah. 

and maintenance.  
Competences:  
- Capability to design and supervise construction 
and closure of landfills, remediation of 
contaminated land, environmental monitoring.  
- To manage activities for the exploration of 
abandoned or active and new facilities with 
significant environmental impact.  
- To prepare the programme of environmental 
monitoring.  
- To take decisions on technical and environmental 
suitability of the use of alternative materials in civil 
engineering. 
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Reference nosilca / Lecturer's references: 

MAČEK, Matej, MAUKO, Alenka, MLADENOVIČ, Ana, MAJES, Bojan, PETKOVŠEK, Ana. A  
comparison of methods used to characterize the soil specific surface area of clays. Appl. clay sci.. [Print 
ed.], oktober 2013, letn. 83-84, str. 144-152.  
MLADENOVIČ, Ana, POGAČNIK, Željko, MILAČIČ, Radmila, PETKOVŠEK, Ana, CEPAK, Franka. Dredged mud 
from the Port of Koper - civil engineering applications = Mulj iz Luke Koper - uporabnost v gradbeništvu. 
Mater.tehnol., 2013, letn. 47, št. 3, str. 353-356.  
MAČEK, Matej, MAJES, Bojan, PETKOVŠEK, Ana. Influence of mould suction on the volume - change 
behaviour of compacted soils during inundation = Vpliv vrojene sukcije na volumensko obnašanje 
zgoščenih zemljin med vlaženjem. Acta geotech. Slov., 2011, vol. 8, [no]. 2, str. 67-79.  
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Geotehnika visokih gradenj 

Course title: Geotechnics of buildings 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Gradbeništvo - druga stopnja MA Gradbene konstrukcije 1 2 

Civil Engineering - second cycle MA Structural engineering 1 2 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

60 15 30 105 7 

Nosilec predmeta / Lecturer: doc. dr. Boštjan Pulko 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / English 

Vaje / Tutorial: slovenski / English 

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Klasifikacija gradbenih jam glede na način izkopa z 
izračunom zemeljskih pritiskov in 
dimenzioniranjem zagatnih sten in drugih 
podpornih konstrukcij; metode za osuševanje/ 
tesnitev gradbenih jam; tehnologija izvedbe; 
geostatični izračuni zaščitnih konstrukcij gradbenih 
jam. 
Plitvo temeljenje: priprava temeljnih tal za plitvo 
temeljenje (izboljšave tal, pospešitev 
konsolidacije); vrste plitvih temeljev in njihovo 
dimenzioniranje; nosilnost temeljnih tal - plitvo 
temeljenje; količnik (modul) reakcije tal in 
aplikacija pri izračunu temeljnih konstrukcij; 
metode za izračun kontaktnih tlakov in 
dimenzioniranje točkovnih, pasovnih temeljev in 
temeljnih nosilcev; vrste in tehnologija izvedbe 
temeljnih plošč; metode za izračun kontaktnih 
tlakov in dimenzioniranje temeljnih plošč. 
Globoko temeljenje: vrste pilotov, namen uporabe 
in način izvedbe; razporeditev obtežbe na kole; 
izračun nosilnosti vertikalno obremenjenih 

Lectures 
Classification of excavation pits with regard to 
excavation technique and type of retaining 
structure; calculation of earth pressures; methods 
for drainage/sealing excavation pits; technology of 
construction; design of retaining structures.  
Shallow foundations: preparation of ground for 
shallow foundation (ground improvements, 
acceleration of consolidation); analysis and design 
of shallow foundations; bearing capacity (shallow 
foundations); modulus of soil reaction and its 
application in the design of shallow foundations; 
calculation of contact pressures underneath 
foundations (isolated footings, strip footings); mat 
foundations - types and design methods.  
Deep foundations: types of deep foundations, 
purpose and construction methods; group of piles; 
load distribution; bearing capacity of axially loaded 
piles and groups of axially loaded piles; transversely 
(horizontally) loaded piles; standards related to 
design and execution of piles (Eurocode 7); static 
and dynamic load tests of piles; construction 
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posameznih pilotov in skupine osno obremenjenih 
pilotov; prečno obremenjeni piloti; standardizacija 
na področju globokega temeljenja (Evrokod 7); 
statične in dinamične obremenilne preizkušnje 
pilotov; nadzor pri izvajanju in zagotavljanje 
kvalitete izvedenih kolov; temeljenje na vodnjakih, 
kesonih in s koli podprte plošče. 

Vaje/seminar 
a) Izdelava idejne zasnove projekta gradbene jame
in idejne zasnove plitvega temeljenja v gradbeni 
jami. 
b) Izdelava idejnega projekta globokega temeljenja
objekta. 

monitoring and quality control; construction and 
design of wells, caisson and mat foundations 
supported with piles.  

Practical work/seminar 
a) Conceptual design and analysis of the excavation
pit and shallow foundation. 
b) Conceptual design and analysis of pile
foundation. 

Temeljni literatura in viri / Readings: 

Šuklje, L. 1984. Mehanika tal. Ljubljana, Univerza v Ljubljani, FAGG. 
SIST EN 1997-1:2005 Evrokod 7-1: Geotehnično projektiranje 1. del: Splošna pravila.  
Priročnik za projektiranje gradbenih konstrukcij po Evrokod standardih. 2009. Ljubljana, IZS. 
Braja, M. Das, 1999. Principles of Foundation Engineering (4th ed.). 
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Spoznati načine izvedbe in načrtovanja gradbene 
jame, temeljenja gradbenih objektov in metod za 
izboljšanje nosilnosti temeljnih tal 
- Seznaniti se z načini izvedbe in z geotehničnimi 
izračuni globokega temeljenja na kolih in vodnjakih 
in tehnikami preizkušanja nosilnosti in kontrole 
kvalitete izvedbe globokega temeljenja. 

Pridobljene kompetence 
- Sposobnost presoje geotehničnih razmer in 
projektiranja gradbenih jam, izboljšanja temeljnih 
tal in temeljenja gradbenih objektov 
- Sposobnost načrtovanja, izvedbe in kontrole 
tehnološko različno izvedenih kolov in vodnjakov. 

Objectives:  
- Knowledge and ability to perform the design of 
deep excavations  
- Knowledge about methods for improving ground 
bearing capacity  
- Geotechnical and structural design of shallow and 
deep foundations  
- Testing and supervision of foundation construction 
- Load testing and quality control of piles deep 
foundation.  

Competences 
- Ability to assess geotechnical conditions and to 
design deep excavations, ground improvement and 
different types of foundations  
- Ability to supervise foundation construction works 
and to perform quality control and load tests.  

Predvideni študijski rezultati: Intended learning outcomes: 

- Pridobljeno poglobljeno znanje o temeljenju 
gradbenih objektov in razumevanje interakcije 
(medsebojnih vplivov) med objektom in temeljnimi 
tlemi.  
- Pridobljeno poglobljeno znanje o globokem 
temeljenju objektov in osvojene računske 
spretnosti za načrtovanje pilotov in vodnjakov.  
- Doseženo znanje uporabljajo pri izdelavi 
magistrske naloge oz. v inženirski praksi.  

- In-depth knowledge of foundation construction 
and understanding the soil- structure interaction  
- In-depth knowledge of deep foundation 
techniques and design skills.  
- Design of structural foundations in engineering 
practice.  
- Good knowledge of foundation techniques is key 
to safety and usability of engineering constructions/ 
buildings.  
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- Dobro poznavanje tehnik temeljenja je ključno za 
varnost in uporabnost inženirskih gradenj. 
- Sposobnost razumevanja prilagajanja inženirskih 
ukrepov vsakokratnim terenskim razmeram.  
- Sposobnost razumevanja vpliva tal na gradbeno 
konstrukcijo.  
- Sposobnost kritične presoje vhodnih podatkov in 
dobljenih računskih rezultatov pri načrtovanju 
plitvega in globokega temeljenja objektov.  

- Ability to understand and adapt to respective 
ground conditions.  
- The ability to understand the impact of ground 
conditions on the engineering construction.  
- The ability to critically analyse ground conditions 
and computational results obtained during the 
design of shallow and deep foundations of 
structures. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja, vaje, samostojno delo Lectures, practical examples and individual work 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Dva kolokvija ali pisni izpit in samostojno 
Izdelana naloga 

20 % 
80 % 

Seminar (individual work) 
Two midterm exams or final written exam 

Reference nosilca / Lecturer's references: 

PULKO, Boštjan. Primerjava metod za statistično analizo temeljnih plošč = Comparision of methods for 
static analysis of mat foundations. Gradbeni vestnik, ISSN 0017-2774, sep. 2012, letn. 61, št. 9, str. 198-
205, fotograf.  
PULKO, Boštjan, MAJES, Bojan, MIKOŠ, Matjaž. Reinforced concrete shafts for the structural mitigation of 
large deepseated landslides : an experience from the Macesnik and the Slano blato landslides (Slovenia). 
Landslides, ISSN 1612-510X. [Print ed.], [v tisku] 2012, letn. xx, št. x, str. 1-11, ilustr., doi: 10.1007/s10346-
012-0372-2.  
PULKO, Boštjan, MAJES, Bojan, LOGAR, Janko. Geosynthetic-encased stone columns - analytical 
calculation model. Geotextiles and geomembranes, ISSN 0266-1144. [Print ed.], feb. 2011, letn. 29, št. 1, 
str. 29-39, ilustr., doi: 10.1016/j.geotexmem.2010.06.005.  
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Hidravlično modeliranje 

Course title: Hydraulic modelling 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

1 2

Water Science and Environmental 
Engineering – second cycle MA  

1 2

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

45 15 60 120 8 

Nosilec predmeta / Lecturer: prof. dr. Franci Steinman, prof. dr. Matjaž Četina 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English
Vaje / Tutorial: slovenski  / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Opravljena izpita iz predmetov Hidromehanika in 
Hidravlika oz. osvojena ustrezna primerljiva znanja. 

Passed exams in Hydromechanics and Hydraulics or 
adequate comparable knowledge. 

Vsebina: Content (Syllabus outline): 

a. Sklop “Hidravlika nestalnega toka” Predavanja:
Nestalni tok s prosto gladino (vrste valov, osnovne 
Saint Venantove enačbe, metode reševanja – 
metoda karakteristik, eksplicitne in implicitne 
metode končnih razlik, začetni in robni pogoji, 
osnove dvodimenzijskih problemov, osnove in 
primeri gibanja nenewtonskih tekočin – snežni 
plazovi, drobirski tokovi). Vodni udar v ceveh pod 
tlakom (opis pojava, izpeljava dinamične in 
kontinuitetne enačbe, metoda karakteristik, 
začetni in robni pogoji, ukrepi za blažitev vodnega 
udara). Vodostani (opis, izpeljava kontinuitetne in 
dinamične enačbe, enačba nedušenega nihanja, 
metode reševanja, stabilnost vodostanov, vrste 
vodostanov, njihova izbira in način računanja).  
Teorija valov malih amplitud, analitične rešitve 
osnovnih enačb.  
Vaje 
Laboratorijske vaje (potujoči vodni skok, meritve 
na fizičnem modelu vodostana, uporaba 
računalniških programov za račun poplavnih, 
obratovalnih in poplavnih valov ter vodnega udara 

a. The "Hydraulics of unsteady flow" Lectures:
Unsteady free surface flow (types of waves, basic 
Saint Venant equation, solving methods - the 
method of characteristics, explicit and implicit finite 
difference methods, initial and boundary conditions, 
basics of two-dimensional problems, basics and 
examples of the movement of non- Newtonian 
fluids - avalanches, debris flows). Water hammer in 
pipes under pressure (description of the 
phenomenon, the derivation of the dynamic and 
continuity equations, method of characteristics, 
initial and boundary conditions, measures to 
mitigate water hammer). Surge tanks (description 
and derivation of the dynamic equation, equation of 
undamped oscillations, solution methods, stability 
of surge tanks, types of surge tanks and their 
selection and methods of computation).  
The theory of waves of small amplitude, analytic 
solutions of basic equations.  
Tutorials 
Laboratory tutorials (travelling hydraulic jump, 
measurements on a physical model of a surge tank, 
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– delo v računalniški učilnici).

b. “Hidravlika II” Predavanja:
Stalni neenakomerni tok (zahtevni primeri robnih 
pogojev, opis programske opreme). Fizični 
hidravlični modeli (dimenzijska analiza, principi 
teorije podobnosti, distorzirani modeli, proces 
konstruiranja modela, kriteriji za izbiro fizičnega ali 
matematičnega modela). Modeliranje hidravličnih 
objektov (opis hidravličnih lastnosti posameznih 
objektov oz. naprav, njihovo modeliranje, robni 
pogoji in načrtovanje ter preverjanje tehničnih 
zahtev). Modeliranje zahtevnejših cevovodnih 
sistemov z orodji umetne inteligence (opis 
hidravličnih lastnosti, karakteristike elementov 
modeliranja in obratovalnih razmer, verifikacija-
umerjanje-validacija modelov cevovodnih 
 sistemov). 
Vaje 
Laboratorijske vaje (modelna podobnost, 
osnove merilne tehnike in enostavni merilni 
sistemi, meritve na fizičnih modelih pregrad, 
usedalnikov ipd., hidravlično dimenzioniranje 
sistemov). 
Seminar 
Izdelava samostojne seminarske naloge, ki obsega: 
uporabo 1D ali 2D modela za račun zahtevnejšega 
primera neenakomernega toka v 
vodotoku ali hidravlično stalnega odprtem 
modeliranje  zahtevnejšega cevovodnega sistema 
ali hidravlično modeliranje zahtevnejšega 
hidrotehničnega objekta. 

the use of computer programs for examples of 
flood, operating and flood waves and water 
hammer - work in the computer lab).  

b. “Hydraulics II” Lectures:
Steady non-uniform flow (Complex cases of 
boundary conditions, simulation software). Physical 
hydraulic models (dimensional analysis, principles of 
the theory of similarity, distorted models, model 
design processes, criteria for the selection of a 
physical or mathematical model). Modelling of 
hydraulic structures (description of the hydraulic 
properties of objects or devices and their modelling, 
boundary conditions and the design and verification 
of technical requirements). Modelling of complex 
pipe systems using the tools of artificial intelligence 
(description of hydraulic properties, characteristic 
elements of modelling and operating conditions, 
verification – calibration - validation of hydraulic 
models of pipe systems).  
Tutorials 
Laboratory work (model similarity, measurement 
techniques and simple measuring systems, 
measurements on physical models of dams, 
sedimentation tanks, etc.., hydraulic dimensioning 
of systems).  
Seminar 
Elaboration of individual seminar/project report 
comprising: use of 1D or 2D models for complex 
case of steady non-uniform flow in open channels or 
hydraulic modelling of complex pipe systems or 
hydraulic modelling of complex hydraulic structure.  

Temeljni literatura in viri / Readings: 

Steinman, F. 2010. Hidravlika, učbenik. Ljubljana, UL FGG, str. 295.  
Rajar, R. 1980. Hidravlika nestalnega toka, univerzitetni učbenik. Ljubljana, UL FGG, str. 279.  
Ivetić, M. 1996. Računska hidraulika – tečenje u cevima. Beograd, Građevinski fakultet, str. 306. 
US Army Corps of Engineers: HEC-RAS 4.0.  
Dostopno na: http://www.hec.usace.army.mil/software/hec-ras . 
US Environmental Protection Agency: EPANET 2.0.  
Dostopno na: http://www.epa.gov/nrmrl/wswrd/dw/epanet.html . 

Cilji in kompetence: Objectives and competences: 

Cilji 
a. Sklop “Hidravlika nestalnega toka”
- Nadgraditi znanje hidravlike stalnega toka s 
teoretičnimi osnovami in načini reševanja 
nestalnega toka s prosto gladino in nestacionarnih 
pojavov v ceveh pod tlakom.  
- Podati načine uporabe matematičnih modelov oz. 
računalniških programov za račun poplavnih, 
obratovalnih in porušitvenih valov kot osnove za 
dimenzioniranje hidrotehničnih objektov.  

Objectives 
a. “Hydraulics of unsteady flow ”
- Upgrade the knowledge of hydraulics of steady 
flow with theoretical foundations and methods of 
solving unsteady free surface flow and non-
stationary phenomena in pipes under pressure.  
- Provide uses of mathematical models or  
computer programs for the calculation of flood, 
operating and dam-break flood waves as the basis 
for the design of hydraulic structures.  

http://www.hec.usace.army.mil/software/hec-ras
http://www.epa.gov/nrmrl/wswrd/dw/epanet.html
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b. Sklop “Hidravlika II”
- Spoznati zahtevnejše primere stalnega 
neenakomernega toka v odprtih vodotokih in v 
vodnogospodarskih sistemih ter njihova 
obratovalna stanja, z upoštevanjem specifičnih 
robnih pogojev.  
- Podati proces izdelave hidravličnih fizičnih 
modelov, prikaz ustreznih merilnih metod in 
opreme s podpornimi računalniškim programi.  
- Nadgraditi osnovno znanje hidravlike z 
modeliranjem zahtevnejših hidravličnih objektov in 
naprav.  
- Podati načine hidravličnega modeliranja 
zahtevnejših sistemov, vključno z verifikacijo, 
kalibracijo in validacijo modelov.  

Kompetence 
a. Sklop “Hidravlika nestalnega toka”
- Sposobnost pravilne definicije gonilnih sil, njim 
primerne izbire ustreznih osnovnih enačb in 
pravilne uporabe računalniških programov za 
določanje merodajnih količin pri nestalnih tokovih. 
- Sposobnost posploševanja in razumevanja 
sorodnih pojavov nestalnega toka s prosto gladino 
in v cevnih sistemih pod tlakom.  
b. Sklop “Hidravlika II”
- Sposobnost oceniti, kdaj zadošča matematični 
model in kdaj je nujen fizični model.  
- Razumeti negotovost rezultatov fizičnega 
modeliranja oz. izračunov.  
- Obvladovanje procesov umerjanja, validacije in 
kritične ocene rezultatov matematičnih modelov 
ter prenosa s fizičnih modelov v naravo za 
najzahtevnejše primere tokov v hidrotehnični 
praksi.  

b. “Hydraulics II”
- Knowledge of complex steady non-uniform flows 
in open channels and in water management 
systems, their operating modes and specific 
boundary conditions.  
- Provide process of planning and construction of 
hydraulic physical models, appropriate measuring 
methods and equipment to support computer 
programs.  
- Upgrade the basic knowledge of hydraulic 
modelling to handle with complex hydraulic 
structures and facilities.  
- Overview of the diversity of hydraulic modelling 
for complex systems or structures, including 
verification, calibration and validation procedures 
for particular hydraulic model.  

Competences 
a. "Hydraulics of unsteady flow"
- Ability to correctly define the driving forces, 
appropriate selection of the relevant basic 
equations and the correct application of computer 
programs for unsteady flows.  
- Ability to generalize and to understand the related 
phenomena of unsteady free surface flow and flow 
in pipe systems under pressure.  
b. "Hydraulics II"
- Ability to assess whether the use of mathematical 
model is appropriate or physical models are 
necessary.  
- Understand the uncertainty of the results (from 
physical or mathematical models).  
- Acquire adequate skills for calibration and 
validation processes, critical evaluation of the 
results of mathematical models and the transfer of 
results of physical models to nature for complex 
flows in the field of hydraulics.  

Predvideni študijski rezultati: Intended learning outcomes: 

- Pridobljeno poglobljeno znanje za račun 
najzahtevnejših primerov stalnega. 
neenakomernega toka v odprtih koritih.  
- Razumevanje in sposobnost analize cevovodnih 
sistemov in naprav z naprednimi orodji.  
- Razumevanje in sposobnost analize zahtevnejših 
postrojev hidrotehničnih objektov.  
- Poznavanje lastnosti nestalnega toka v odprtih 
koritih (valovi) in ceveh pod tlakom (vodni udar).  
- Doseženo znanje uporabljajo pri izdelavi 
najzahtevnejših hidravličnih izračunov pri urejanju 
vodotokov, energetski izrabi rek ter načrtovanju 
vodovodov in kanalizacij.  
- Študentje morajo dobro razumeti fizikalne osnove 

- Acquired in-depth knowledge of complex cases of 
steady non-uniform flow in open channels.  
- Understanding of and ability to analyse pipe 
systems and facilities with advanced tools.  
- Understanding of and ability to analyse complex 
devices or installations at hydro- technical facilities. 
- Knowledge of the characteristics of unsteady flow 
in open channels (waves) and pressurized pipes 
(water hammer).  
- Achieved knowledge used for the elaboration of 
complex hydraulic calculations in water river 
management, energy utilization of rivers and 
planning of water supply systems and sewer 
systems.  
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prehodnih pojavov v hidravličnih sistemih, iskati 
analogijo med pojavi v odprtih koritih in ceveh pod 
tlakom ter spoznati povezanost elementov na 
hidrotehničnih objektih. Tako razumejo, kaj 
poenostavitve enačb pomenijo za točnost 
rezultatov.  
- Sposobnost sestave lastnih računalniških 
programov na osnovi ustrezno izbranih enačb.  
- Sposobnost zasnovati hidravlični fizični model z 
ustrezno merilno opremo in analize veličin.  
- Sposobnost uporabe in kritične presoje tujih 
računalniških programov za hidravlične izračune.  
- Sposobnost upoštevanja prehodnih pojavov pri 
pravilnem dimenzioniranju hidravličnih sistemov.  

- Students need profound understanding of the 
physical basis of transient phenomena in hydraulic 
systems, search for analogies between the 
phenomena in open channels and pressurised pipe 
systems and identify the connection of elements of 
hydraulic structures. This facilitates their 
understanding of the equation simplification for the 
accuracy of the results.  
- Ability to structure their own computer programs 
based on appropriately selected equations.  
- Ability to design hydraulic physical models with an 
appropriate measuring equipment and analysis 
variables.  
- Ability to use and critically assess foreign computer 
programs for hydraulic calculations.  
- Ability to take into account transient phenomena 
in the correct dimensioning of hydraulic systems.  

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja, seminar in laboratorijske vaje. Lectures, seminar and laboratory tutorials. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Domače naloge (pisno, oddaja vaj  
sklopa a.) 
Seminarska naloga (pisno, oddaja 
seminarja sklopa b.) 
Pisni izpit (izpit iz teorije sklopov a. in b.) 

25 % 

25 % 
50 % 

Home practicals (written, submission of 
practicals part a.) 
Seminar work (written, submission of 
part b.) 
Written exam (theory of part a. and b.) 

Reference nosilca / Lecturer's references: 

NOVAK, Gorazd, KOZELJ, Daniel, STEINMAN, Franci, BAJCAR, Tom. Study of flow at side weir in narrow 
flume using visualization techniques. Flow meas. instrum. [Print ed.], mar. 2013, letn. 29, str. 45-51.  
ENGI, Zsuzsanna, TOTH, Gabor, STEINMAN, Franci, BRAUN, Mihaly. Historical morphological 
reconstruction of the Mura River (SW of the Carpathian Basin) by using GIS methods. Z. Geomorphol., 
2012, letn. 56, št. 2, str. 63-77.  
BAJCAR, Tom, STEINMAN, Franci, ŠIROK, Brane, PREŠEREN, Tanja. Sedimentation efficiency of two 
continuously operating circular settling tanks with different inlet- and outlet arrangements. Chem. eng. j. 
1996. [Print ed.], 15. Dec. 2011, vol. 178, str. 217-224.  

ČETINA, Matjaž, RAJAR, Rudolf, HATIĆ, Vanja, ŠIRCA, Andrej. Matematično modeliranje toplotne 
obremenitve spodnje Save pri nuklearni elektrarni Krško = Mathematical modeling of thermal pollution 
of lower Sava river at the nuclear power plant Krško. Gradb. vestn., jun. 2013, letn. 62, str. 131-139.  
KRZYK, Mario, KLASINC, Roman, ČETINA, Matjaž. Two-dimensional mathematical modelling of a dam-
break wave in a narrow steep stream. Stroj. vestn., apr. 2012, vol. 58, no. 4, str. 255-262.  
ČETINA, Matjaž, RAJAR, Rudolf, HOJNIK, Tomaž, ZAKRAJŠEK, Majda, KRZYK, Mario, MIKOŠ, Matjaž.  
Case study: Numerical simulations of debris flow below Stože, Slovenia. J. hydraul. eng. (New York, N.Y.), 
2006, vol. 132, iss. 2, str. 121-130.  
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Hidrološko modeliranje 

Course title: Hydrological modelling 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

1 1 

Water Science and Environmental 
Engineering – second cycle MA  

1 1 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 60 90 6 

Nosilec predmeta / Lecturer: doc. dr. Mojca Šraj, prof. dr. Mitja Brilly 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English 

Vaje / Tutorial: slovenski  / English 

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Opravljen izpit iz predmeta Hidrologija ali ustrezna 
primerljiva znanja. 

Passed exam in Hydrology or adequate comparable 
knowledge. 

Vsebina: Content (Syllabus outline): 

Predavanja 
Modeli, klasifikacija, uporaba osnov teorije 
sistemov. Osnove uporabe stohastike v hidrologiji. 
Hidrogram enote in sintetični hidrogram enote. 
Metode za oceno točnosti rezultatov modeliranja. 
Regionalizacija hidroloških pojavov. Poplave in 
hidrološke prognoze. Modeliranje podzemnih 
voda. Vplivi posameznih objektov na spremembo 
režima voda.  
Vaje 
Laboratorijske vaje v računalniški učilnici z uporabo 
hidroloških modelov (HEC-HMS, HBV ipd.) in 
modelov podtalnice (MODFLOW, PESTAN – 
avtomatska kalibracija) v kombinaciji z osnovnimi 
GIS orodji za določitev vhodnih podatkov v modele. 

Lectures 
Models, classification, application of basics of 
systems theory. Basics of application of stochastic in 
hydrology. Unit hydrograph (UH) and synthetic unit 
hydrograph. Methods for estimating accuracy of 
modeling results.  
Regionalisation in hydrology. Floods and 
hydrological forecast. Groundwater modeling. 
Influence of individual structures on changes in 
water regime.  
Tutorials 
Lab tutorials in computer classroom using 
hydrological models (HEC-HMS, HBV, etc.) and 
groundwater flow models (MODFLOW, PESTAN  
– automatic calibration) in combination with the
basic GIS tools for the model input data assessment. 
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Temeljni literatura in viri / Readings: 

BRILLY, Mitja, ŠRAJ, Mojca. 2006. Modeliranje površinskega odtoka in navodila za program HEC-HMS. 
Ljubljana, Univerza v Ljubljani, Fakulteta za gradbeništvo in geodezijo, VII, 172 str.  
ŠRAJ, Mojca. 2010. Model podzemnega toka = Ground water flow model. Ljubljana, Fakulteta za 
gradbeništvo in geodezijo, 22 str.  
ŠRAJ, Mojca, NARTNIK, Miha, BRILLY, Mitja. 2009. Priročnik za uporabo programa MODFLOW in 3D 
Groundwater Explorerja. Ljubljana Fakulteta za gradbeništvo in geodezijo, VI, 247 str.   
Maidment, D. R. 1992. Handbook of Hydrology, izbrana poglavja. McGraw-Hill, 1424 str.  
Kresic, N. 1997. Quantitative Solutions in Hydrogeology and groundwater modeling,  izbrana poglavja. New 
York, Lewis Publishers, 461 str.   
Strani ARSO z bazami hidroloških in meteoroloških podatkov. 
Dostopno na: http://www.arso.gov.si/  . 
Hidrološko izrazje v slovenskem, angleškem, francoskem in nemškem jeziku. 
Dostopno na: ftp://ksh.fgg.uni-lj.si/acta/a32_1.pdf . 
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Nadgraditi osnovno znanje hidrologije pri uporabi 
hidroloških modelov.  
- Podati osnove izdelave hidroloških modelov.  
- Podati teoretične osnove za analizo rezultatov 
hidroloških modelov.  

Kompetence 
- Sposobnost kritične uporabe različnih hidroloških 
modelov pri urejanju vodnega režima. 

Objectives 
- Upgrading of basic knowledge in hydrology by 
application of hydrolologic models.  
- Basics of hydrological modeling.  
- Theoretical background of analysing the results of 
hydrological models.  

Competences 
- Ability of using different hydrological models for 
water regime management. 

Predvideni študijski rezultati: Intended learning outcomes: 

- Pridobljeno poglobljeno znanje iz hidrološkega 
modeliranja.  
- Osvojene računske spretnosti za pripravo 
podatkov, umerjanje hidroloških modelov in 
analizo rezultatov.  
- Doseženo znanje uporabljajo pri izdelavi 
diplomskega dela oz. v inženirski praksi. Refleksija: 
- Dobro razumevanje gibanja vode in vpliva 
različnih ukrepov na hidrološki vodni režim.  
- Sposobnost abstraktne formulacije naravnih 
procesov.  
- Sposobnost kritične presoje vhodnih podatkov in 
dobljenih računskih rezultatov pri načrtovanju 
ukrepov.  
- Sposobnost ugotavljanja skladnosti modelov 
dogajanja z opazovanim razvojem v naravi.  
- Sposobnost upoštevanja dinamike naravnih 
procesov pri načrtovanju človekove dejavnosti v 
prostoru.  
- Sposobnost uporabe računalniških programov  
za analizo hidroloških pojavov. 

- Advanced knowledge in hydrological modeling.  
- Computer skills in data preparation, model 
calibration and results analysing.  
- Using knowledge for the preparation of master 
degree and/or in engineering practice. Reflection: 
- Good understanding of water motion and 
influence of different measures on water regime.  
- Ability of abstract formulation of natural 
processes.  
- Ability of critical judgment of input data and 
calculated results for planning measures.  
- Ability to assess compliance of models with 
observations in nature.  
- Ability to consider the dynamic of hydrological 
processes for planning human activity in space.  
- Ability of using software for hydrologic analyses. 
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Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja, laboratorijske vaje, meritve, uporaba 
IKT, skupinsko in problemsko zasnovano delo, 
interaktivno delo preko spletne učilnice (forumi, 
klepetalnice, kvizi, lekcije, dnevniki, individualno 
reševanje nalog, Wiki). 

Lectures, lab tutorials, measurements, using ICT, 
group and problem-based work, interactive work 
through e-classroom (forums, chats, quizzes, 
lessons, blogs, individual exercises, Wiki). 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Oddane vaje  
2 kolokvija ali izpit: 
računski del  
teoretični del  

40 % 

40 % 
20 % 

Coursework/lab exercises  
two mid-term exams or final exam: 
practical part  
theoretical part  

Reference nosilca / Lecturer's references: 

ŠRAJ, Mojca, DIRNBEK, Luka, BRILLY, Mitja. The influence of effective rainfall on modeled runoff 
hydrograph. Journal of Hydrology and Hydromechanics, 2010, letn. 58, št. 1, str. 3-14, doi: DOI: 
10_2478/v10098-010-0001-5.   
BEZAK, Nejc, BRILLY, Mitja, ŠRAJ, Mojca. Comparison between the peaks over treshold method and the 
annual maximum method for flood frequency analyses. Hydrol. sci. j. [Print ed.], [v tisku] 2013, str. 1-29. 
doi: 10.1080/02626667.2013.831174.  
ŠRAJ, Mojca, BRILLY, Mitja, MIKOŠ, Matjaž. Rainfall interception by two deciduous Mediterranean forests 
of contrasting stature in Slovenia. Agric. for. meteorol.. [Print ed.], 2008, letn. 148, št. 1, str. 121-134, 
ilustr.  

ŠRAJ, Mojca, RUSJAN, Simon, PETAN, Sašo, VIDMAR, Andrej, MIKOŠ, Matjaž, GLOBEVNIK, Lidija, BRILLY, 
Mitja. The experimental watersheds in Slovenia. V: BRILLY, Mitja (ur.). XXIVth Conference of the 
Danubian Countries on the Hydrological Forecasting and Hydrological Bases of Water Management, IOP 
Conference Series, vol. 4. London: Institute of Physics, 2008, str. 1- 13. doi: 10.1088/1755-
1307/4/1/012051. Dostopno na: http://iopscience.iop.org/1755-
1315/4/1/012051/pdf?ejredirect=.iopscience. 
ŠTRAVS, Luka, BRILLY, Mitja, ŠRAJ, Mojca. Precipitation interception modelling using machine learning 
methods - the Dragonja river basin case study. V: ABRAHART, Robert J. (ur.), SEE, Linda M. (ur.), 
SOLOMATINE, Dimitri P. (ur.). Practical hydroinformatics : computational intelligence and technological 
developments in water applications, (Water science and technology library, 68). Berlin; London: 
Springer, 2008, str. 347-358.  
BRILLY, Mitja. Danube river basin coding : Chapter 4. V: BRILLY, Mitja (ur.). Hydrological processes of the 
Danube river basin : perspectives from the Danubian countries. Dordrecht [etc.]: Springer, cop. 2010, str. 
125-141. 

http://iopscience.iop.org/1755-1315/4/1/012051/pdf?ejredirect=.iopscience
http://iopscience.iop.org/1755-1315/4/1/012051/pdf?ejredirect=.iopscience
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Hidrotehnični objekti 

Course title: Hydraulic structures 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

2 3, 4 

Water Science and Environmental 
Engineering – second cycle MA  

2 3, 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

60 60 120 8 

Nosilec predmeta / Lecturer: doc. dr. Andrej Kryžanowski 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English
Vaje / Tutorial: slovenski  / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Zgodovinski pregled razvoja pregradnega 
inženirstva. Podlage za načrtovanje pregradnih 
objektov (planiranje, projektiranje, strokovne 
podlage za načrtovanje). Načrtovanje pregradnih 
objektov (betonske, nasute). Odvzem vode iz 
naravnih vodotokov (globinske in površinske 
odvzemne zgradbe) ter prelivanje vode prek 
jezovne zgradbe (prelivi, kaskade, vodni odskoki, 
prelivne drče, podslapja). Zapornice in zajezni 
objekti (različne vrste površinskih in globinskih 
zapornic). Zgradbe za dovod in odvod vode (zajetja, 
peskolovi, kanali, rovovske zgradbe, tlačni 
cevovodi, vodostani).  
Vaje 
Zasnova in statično stabilitetni preračun težnostne 
pregrade s programom CADAM. Hidravlični 
dimenzioniranje evakuacijskih objektov - preliv, 
drča, podslapje, spajanje s spodnjo vodo. Statično 
dimenzioniranje zapornic (osnovni tipi zapornic). 
Statično-stabilitetni preračun različnih tipov regrad 
(težnostne, nasute, ločne) s programom DIANA. 

Lectures 
Historical background of dam engineering. Bases for 
planning of dam structures (planning, design, expert 
groundwork for planning). Planning of dam 
structures (concrete, embankment dams). 
Abstraction of water from natural watercourses 
(withdrawal works, for surface water or 
groundwater), and water flow through weir 
structures (spillways, cascades, water jumps, slides, 
stilling basins). Gates and dam structures (various 
types of surface and submerged gates). Inlet and 
outlet works (reservoirs, desanding facilities, canals, 
pipes, pressure conduits, surge chambers).  

Tutorial 
Design, static and stability analysis of gravity dams 
using CADAM. Hydraulic dimensioning of evacuation 
structures.  Spillway, slides, stilling basin, joining 
with tailwater. Static dimensioning of gates (basic 
types of gates). Static and stability calculation of 
various types of dams (gravity, embankment, arch 
dams) using DIANA. 
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Temeljni literatura in viri / Readings: 

Pemič, A., Mikoš, M. 2008. Inženirska hidrotehnika – skripta verzija 2008, UL FGG, Katedra za splošno 
hidrotehniko, 400 str.  
Strobl, T. Zunic, F. 2006. Wasserbau: Aktuelle Grundlagen – Neue Entwicklungen, Springer, 604 str.  
Giesecke, J., Mosonyi. E. 1998. Wasserkraftanlagen, Springer, Berlin, str.101-396, str.591-657.  
Blindt, H. 1987. Wasserbauten aus Beton, Ernst & Sohn, Berlin, 493 str.  
Nonveiller, E. 1983. Nasute brane, Školska knjiga, Zagreb, 359 str.  
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Uporabiti osnovno znanje hidravlike in urejanja 
vodotokov za hidravlični preračun objektov na 
pregradah.  
- Podati teoretične osnove za zasnovo in preračun 
pregradnih in hidrotehničnih objektov.  

Kompetence 
- Sposobnost zasnove pregrad in hidrotehničnih 
objektov na jezovnih zgradbah.  
- Sposobnost prepoznavanja, spremljave in 
načrtovanje procesa umeščanja pregrad v okolje in 
prostor.  
- Sposobnost dimenzioniranja pregradnih in 
hidrotehničnih objektov.  

Objectives 
- To use the basic knowledge in hydraulics and 
water management for hydraulic calculation of dam 
structures.  
- To give theoretical bases for design and  
calculation of dams and hydraulic structures.  

Competences 
- Ability to design dam and hydraulic structures on 
weir structures.  
- Ability to recognise, monitor and plan the  
process of site selection and placement.  
- Ability of dimensioning dams and hydraulic  
structures.  

Predvideni študijski rezultati: Intended learning outcomes: 

- Pridobljeno poglobljeno znanje za zasnovo in 
načrtovanje pregrad in hidrotehničnih objektov na 
vodnih zgradbah.  
- Osvojene računske spretnosti za dimenzioniranje 
pregrad in hidrotehničnih objektov na jezovnih 
zgradbah.  
- Pridobljeno poglobljeno znanje za prepoznavanje 
procesa umeščanja pregrad v okolje in prostor.  
- Sposobnost kritične presoje vhodnih podatkov in 
dobljenih računskih rezultatov pri načrtovanju 
hidrotehničnih objektov.  
- Sposobnost izdelati projektne zasnove za 
pregrade in hidrotehnične objekte.  
- Sposobnost načrtovanja procesa umeščanja 
posegov v okolje in prostor.  

- In-depth knowledge for design and planning of 
dams and hydraulic structures in water works.  
- Acquisition of calculation skills for dimensioning of 
dams and hydraulic structures on weir structures.  
- Acquisition of in-depth knowledge for recognition  
of the site selection and placement process.  
- Ability of critical assessment of input data and 
obtained calculation results in design of hydraulic 
structures.  
- Ability to elaborate design concepts for dams and  
hydraulic structures.  
- Ability to plan the process of site selection and  
placement. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja in seminarske vaje. Lectures and tutorial. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Vaje 
Pisni izpit 

50 % 
50 % 

Course work/exercises 
Written examination  
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Reference nosilca / Lecturer's references: 

KRYŽANOWSKI, Andrej, MIKOŠ, Matjaž, ŠUŠTERŠIČ, Jakob, UKRAINCZYK, Velimir, PLANINC, Igor.  
Testing of concrete abrasion resistance in hydraulic structures on the lower Sava river. Stroj. vestn., apr. 
2012, vol. 58, no. 4, str. 245-254. 
KRYŽANOWSKI, Andrej, MIKOŠ, Matjaž, ŠUŠTERŠIČ, Jakob, PLANINC, Igor. Abrasion Resistance of Concrete 
in Hydraulic Structures. ACI mater. j., julij-avgust 2009, letn. 106, št. 4, str. 349-356. 
MIKOŠ, Matjaž, KRYŽANOWSKI, Andrej. Debris-flow breakers as an unconventional dam type. V: Dams - 
recent experiences on research, design, construction and service : international symposium : proceedings, 
Skopje, 17th - 18th November, 2011. Skopje: Macedonian committee on large dams, 2011, str. 63-70. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Informacijsko modeliranje stavb 

Course title: Building information modelling 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Stavbarstvo – druga stopnja MA 1 2 

Buildings – second cycle MA 1 2 

Vrsta predmeta / Course type: Obvezni strokovni / obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 30 60 4 

Nosilec predmeta / Lecturer: doc. dr. Tomo Cerovšek 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / English
Vaje / Tutorial: slovenski / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja: 
Uvod v informacijsko modeliranje stavb (BIM). 
Metode planiranja uporabe in uvajanja BIM 03. 
Metode sodelovalnega dela in upravljanja BIM. 
Metode modeliranja konstruktivnih in 
nekonstruktivnih elementov stavb za različne 
potrebe po fazah projekta. Metode modelne 
analize za trajnostno projektiranje. Metode 
modeliranja sistemov stavb. Zagotavljanje 
kakovosti ter odpravljanje ovir pri uporabi BIM ter 
pregled aspektnih modelov ter ogrodij BIM. 
OpenBIM in protokoli za izmenjavo BIM 09. 
Standardizacija BIM pri projektih PAS, IFC, CIS2. 
Napredne tehnike parametrizacije BIM.  

Vaje: 
BIM (Building information model) Informacijsko 
modeliranje stavb: konstrukcijski elementi, sestavi, 
izvlečki za potrebe različnih analiz. Izdelava študij 
izvedljivosti in analiza variant izvedbe na osnovi 
informacijskih modelov stavb. Izdelava 
parametričnih modelov in analiza Green Bim, 

Lectures: 
Introduction to building information model. BIM 
execution planning and implementation. BIM 
collaboration and management. Methods of 
modelling load-bearing and non-load bearing 
elements. BIM for Sustainable Design. Methods of 
modelling Building Systems. QA procedures in BIM 
and overview of BIM aspect and framework models. 
OpenBIM protocols for exchange of BIM. 
Standardization: BS 1192, IFC, CIS, IFD10. Advanced 
BIM parameterization techniques.  

Tutorial: 
Development of BIM, structural and non- structural 
elements, composites, schedules. Development of 
design alternatives and 3D coordination based on 
BIM. Development of parametrical models and 
libraries, and analysis of Green BIM and various 
applications of BIM Uses. 
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študije na osnovi informacijskih modelov stavb (za 
preverbo količin, analizo materialov, energetsko 
analizo). 

Temeljni literatura in viri / Readings: 

Eastman, C.M. 2008. BIM Handbook, A Guid to Building Information Modelling. Boca Raton, CRC.  
Krygiel E., Bnies, B. 2008. Green BIM, Practice Integrated Sustainable Design with BIM. John Wiley & Sons, 
Inc. 
Levy, F. 2012. BIM in small-scale sustainable design. John Wiley & Sons, Inc. 
Učno gradivo v spletni učilnici. 

Cilji in kompetence: Objectives and competences: 

Cilji: 

 Pojasniti osnovne koncepte informacijskega 
modeliranja stavb. 

 Pripraviti študente na uvajanje in uporabo 
informacijskih modelov stavb. 

 Pripraviti študente na analize informacijskih 
modelov za trajnostno gradnjo stavb. 

Pridobljene kompetence: 

 Izdelati shemo informacijskih modelov stavb. 

 Izdelati konkreten informacijski model in 
pridobiti ustrezne podatke. 

 Uporaba informacijskih modelov stavb za 
vizualizacijo, dokumentacijo in analize. 

 Analitično obravnavati izmenjavo informacijskih 
modelov in vlogo pri komunikaciji. 

 Sposobnost sodelovanja z deležniki v projektu, ki 
temelji na informacijskih modelih stavb. 

Objectives: 

 Student shall understand major concept relevant 
for building information modelling. 

 Student shall be capable to independently plan 
and implement BIM on small scale projects. 

 Student shall be capable to perform sustainable 
design and analysis based on BIM. 

Gained competences: 

 Understand and develop small BIM schema. 

 Independently develop and evolve BIM and gain 
appropriate data. 

 Understand and plan various BIM uses, including 
visualization, documentation, analysis. 

 Analytically observe the exchange BIM models 
and their role in project communication. 

 Capability to collaborate with different project 
stakeholders using BIM technologies. 

Predvideni študijski rezultati: Intended learning outcomes: 

 Poznavanje teoretičnih osnov in standardov za 
BIM. 

 Poznavanje zahtev in postopkov za trajnostno 
projektiranje z BIM. 

 Razumevanja pomena in potenciala BIM. 

 Razumevanje kritičnih vsebin in elementov pri 
implementaciji BIM. 

 Sposobnost planiranja uporabe in 
implementacije BIM. 

 Sposobnost kritične presoje uvajanja BIM glede 
na zrelost sodelujočih in konkreten projekt. 

 Sposobnost analizirati in odpraviti ovire za 
interoperabilnost BIM. 

 Izdelki študentov: 

 delni informacijski modeli stavb s standardno 

 določenimi elementi, 

 Theoretical background and standards for BIM. 

 Special requirements and procedures for 
sustainable design supported by BIM. 

 Importance and potential of BIM. 

 Critical digital content and elements for successful 
implementation of BIM. 

 Planning and implementation of BIM. 

 BIM assessments in terms of capability and 
capacity for implementation on a BIM project. 

 Analysis of interoperability issues and the related 
barriers. 

 Students shall produce: 

 partial BIM models with standards elements and 
BIM libraries, 

 analysis for sustainable design based on BIM, 

 integrated BIM project with all essential load- 
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 analize za trajnostno projektiranje na osnovi 
BIM, 

 integriran projekt BIM z vsemi bistveni elementi 
in izmenjavami modelnih vsebin. 

bearing and non-load-bearing elements. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja sledijo problemsko naravnanemu delu 
na konkretnem projektu. Vsebine so delno 
posredovane v obliki multimedijskih gradiv. 

Learning is supported by online learning content of 
management systems with interactive content. 
Student work is individual as well as in groups. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Sprotno delo: oddaja nalog 
Pisni teoretični izpit 
Projekt 

50 % 
30 % 
20 % 

Course work and home-works 
Written theoretical exam 
BIM Project 

Reference nosilca / Lecturer's references: 

CEROVŠEK, Tomo. A review and outlook for a 'Building Information Model' (BIM) : a multi- standpoint 
framework for technological development. Advanced engineering informatics, ISSN 1474-0346, 2011, 
letn. 25, št. 2, str. 224-244, ilustr., doi: 10.1016/j.aei.2010.06.003. 
CEROVŠEK, Tomo, ZUPANČIČ-STROJAN, Tadeja, KILAR, Vojko. Framework for model-based competency 
management for design in physical and virtual worlds. Journal of information technology in construction, 
ISSN 1874-4753, 2010, vol. 15, str. 1-22, ilustr. http://www.itcon.org/2010/1. 
CEROVŠEK, Tomo. BIM lifecycle // BIM FM. V: ANTÓNIO RUIVO, Meireles (ur.). 1st BIM International 
Conference : BIM Forum Portugal, 20. -21. 6. 2013. Porto: S. n., 2013, str. 1-57,ilustr. 

http://www.itcon.org/2010/1
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Interdisciplinarni seminar računalniško podprtega projektiranja konstrukcij 

Course title: Interdisciplinary seminar on computer aided design of structures 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Gradbeništvo - druga stopnja MA Gradbene konstrukcije 2 4 

Civil Engineering - second cycle MA Structural engineering 2 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

90 60 150 10 

Nosilec predmeta / Lecturer: prof. dr. Matej Fischinger, prof. dr. Tatjana Isaković 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / English
Vaje / Tutorial: slovenski / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Predmet je del modula Interdisciplinarni projektni 
študij računalniško podprtega projektiranja 
konstrukcij. 

The course is a part of the module Interdisciplinary 
Project Study of Computer-Aided Design of 
Structures. 

Vsebina: Content (Syllabus outline): 

Gradbenik izdela seminarsko nalogo v sodelovanju 
z arhitektom.  

Predavanja 
Predavanja potekajo v dveh delih – pred začetkom 
izdelave projektnih nalog ter sproti med izdelavo 
nalog glede na specifične potrebe in želje 
študentov ter posebnosti vsakoletnega izbora 
obravnavanih objektov.  
Splošna uvodna predavanja obravnavajo: 
- Specifične aplikacije znanj, pridobljenih pri 
predmetih Zasnova konstrukcij in Informacijska 
tehnologija, za reševanje konkretne naloge  
- Dopolnjeno je znanje iz področja metod 
geotehničnega projektiranja plitvega in globokega 
temeljenja ter zemeljskih del  
- Predstavljene so napredne metode analize in 
konstruiranja, ki so nadgradnja do sedaj 
pridobljenih znanj na področju konstrukterstva.  
- Predstavljene so teoretične osnove za 
priporočeno programsko opremo ter napredne 

The student of structural engineering works 
together with the student of architecture on the 
joint seminar project.  
Lectures  
are organized in two parts –  
(a) A short course is organized prior to the start of 
the work on the project  
(b) Lectures are organized during the work on the 
project assignment, based on the specific needs and 
requirements of the students and according to the 
specifics of the projects chosen in a particular year. 
The general introductory lectures address:  
- The specific application of the knowledge obtained 
at the courses Conceptual design of structures and 
Information technology related to the particular 
project chosen by the students;  
- The knowledge in the field of shallow and deep 
foundations is enhanced;  
- The advanced methods of analysis and design are 
presented to upgrade the already acquired 
knowledge in the field of structural engineering;  
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funkcije v programih za projektiranje.  
- Podrobneje so razloženi principi projektiranja 
potresno odpornih stavb.  
- Podrobneje so obdelane relevantne zahteve v 
sistemu standardov Evrokod, še zlasti tiste, ki se 
posebej nanašajo na izbrane objekte.  
Z vmesnimi predstavitvami delnih rezultatov za 
posamezne naloge se vsi študentje seznanijo z 
rešitvami celotnega spektra objektov, ki so 
obravnavani v posameznem letu.  
Sprotna predavanja se organizirajo kot nadgradnja 
individualnih konzultacij. Sistematično se obdelajo 
posamezni zanimivi problemi, ki se pojavijo pri 
reševanju individualnih nalog ter se predstavijo 
vsem študentom.  

Seminar in laboratorijske vaje 
Arhitekt predstavi idejno zasnovo objekta. V 
diskusiji z arhitektom gradbenik predlaga vsaj dve 
možni konstrukcijski rešitvi. Na podlagi 
preprostejših računskih modelov in analiz poda 
argumente za dokončno izbiro enega 
konstrukcijskega sistema. Ta se podrobneje obdela. 
Izdela se projekt vključno z izvedbenimi načrti 
najpomembnejših elementov. Na koncu se pripravi 
vizualizacija objekta, ki se uporabi na javni 
predstavitvi projekta, ki je obenem zaključni izpit. 
Študenta sodelujeta na daljavo s pomočjo 
ustreznih IT orodij, ki omogočajo projektiranje na 
daljavo. Ves razvoj projektne dokumentacije 
arhivirata s pomočjo informacijsko podprtih 
postopkov. 

- The theoretical fundamentals and the advanced 
functions of the recommended computer programs 
for the design of structures are presented;  
- The principles of the design of the earthquake 
resistant structures are explained in more detail;  
- The requirements in the Eurocodes and in 
particular those related to the chosen projects are 
explained in more detail.  
Intermediate presentations of the work are 
organized. In this way all the students become 
familiar with the structural and design solutions 
proposed in all the projects, addressed in a 
particular year.  
Real-time lectures are organized as an outgrowth of 
the individual consultations. In this way all the 
students are exposed to the interesting problems, 
which have been solved within the individual 
projects. 

Seminar and tutorial  
The architect presents the initial conceptual outline 
of the structure. The structural engineer proposes at 
least two different structural solutions, which are 
discussed with the architect. The structural engineer 
performs some simplified analyses using simplified 
structural models to argue the final choice of one 
structural solution. More detailed analysis is done 
for this structure and the design of the typical 
structural elements (including reinforcement or/and 
workshop plans) is made. At the end, the 
visualization of the structure is prepared and used in 
the public presentation, which is considered as the 
final exam.  
Both students use the IT based tools for the distance 
communication and design. The IT based 
procedures are also used to prepare and store all 
the documentation of the project. 

Temeljni literatura in viri / Readings: 

Literatura, ki se poišče sproti v zvezi s konkretno nalogo.  
Evropski standardi za projektiranje konstrukcij SIST- EN 1990 – 1998.  
FAJFAR, Peter, FISCHINGER, Matej, BEG, Darko. 2009. Evrokod 8 : projektiranje potresno odpornih 
konstrukcij. V: BEG, Darko (ur.), POGAČNIK, Andrej (ur.). Priročnik za projektiranje gradbenih konstrukcij po 
evrokod standardih. Ljubljana, Inženirska zbornica Slovenije, str. 8.1-8.241  
EASY (earthquake engineering slide information system), ikpirfgg, CD. 
Dostopno na: www.ikpir.fgg.uni-lj.si/easypbl . 
Projektni študij gradbeništva in arhitekture s pomočjo www:http://itc.fgg.uni-lj.si/projects/pbl/ . 

http://www.ikpir.fgg.uni-lj.si/easypbl
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Cilji in kompetence: Objectives and competences: 

Cilj predmeta je naučiti kako projektirati 
kompleksno realno konstrukcijo iz poljubnega 
materiala v sodelovanju s partnerjem druge stroke 
ter ob upoštevanju principov in postopkov 
računalniško integrirane graditve.  

Pridobljene kompetence 
- Poznavanje postopkov projektiranja in ustreznih 
standardov.  

- Razumevanje mehanizmov prenosa obtežbe 
preko konstrukcijskih sklopov v temeljna tla in 
principov zagotavljanja potresne odpornosti 
konstrukcij stavb in mostov.  
- Sposobnost uporabe računskih metod in 
programske opreme za projektiranje kompleksnih 
nosilnih konstrukcij stavb in mostov ter njihovih 
temeljev in sodobnih IT podprtih orodij v 
projektiranju, komunikaciji na daljavo in 
vizualizaciji objektov. 

The objective of the course is to teach how to 
design a complex realistic structure made of 
arbitrary chosen materials. The work is done in the 
cooperation with the partner of a different 
profession using the procedures of the computer 
integrated construction.  

The acquired competences are: 
- Knowledge of the design procedures and relevant 
standards;  

- Ability to understand the load transfer through the 
structural elements into the foundation soil and the 
principles of the earthquake-resistant design of 
buildings and bridges;  

- Ability to use the procedures and computer 
programs to design complex building and bridge 
structures and their foundations as well as the 
ability to use the up-to-date IT supported tools for: 
(a) distance communication, (b) distance design, and 
visualisation of the structures.  

Predvideni študijski rezultati: Intended learning outcomes: 

- Znanje samostojnega reševanja kompleksnih 
problemov v sodelovanju s strokovnjakom druge 
stroke.  
- Sinteza ozkih znanj pridobljenih v posameznih 
fazah študija.  
- Obvladanje in razumevanje temeljnih principov 
računalniško integrirane gradnje.  
- Razumevanje delovanja konstrukcijskih sklopov in 
konstrukcije kot celote ter prenosa obtežbe v 
temeljna tla.  
- Razumevanje dejavnikov za zagotavljanje 
duktilnosti in nosilnosti potresno odpornih 
konstrukcij in znanje oblikovanja ustreznih 
konstrukcijskih detajlov.  
- Sposobnost uporabe računskih metod in 
programske opreme za projektiranje kompleksnih 
nosilnih konstrukcij stavb in njihovih temeljev.  
- Uporaba It orodij za komuniciranje, vodenje 
projektne dokumentacije in grafično predstavitev 
projektov.  
- Kompetentna uporaba evropskih standardov  
projektiranje konstrukcij Evrokod.  
- Spoznanje, da je za uspešen projekt potrebna 
konstruktivna uskladitev različnih interesov, ter da 
so realni problemi precej bolj kompleksni od 
študijskih in zato njihovo reševanje zahteva 
primerno ravnovesje med točnostjo in inženirskimi 

 - The skill how to solve a complex problem in 
cooperation with the partner of a different 
profession;  
- The synthesis of the partial pieces of knowledge 
gained in the previous stages of the study;  
- Accomplishing and understanding the fundamental 
principles of the computer integrated construction;  
- Understanding the function of the structure and its 
subassemblies and the transfer of the loads into the 
foundation soil;  
- Understanding the factors that provide the 
ductility and strength of the earthquake- resistant 
structures and the knowledge how to design the 
relevant structural details.  
- The ability to use numerical procedures and 
computer programs to design complex structures 
(including their foundations);  
- The ability to apply IT tools for communication, 
management of project documentation and 
graphical presentation of structures;  
- The competent use of the European structural 
design standards Eurocode.  
- The students become aware that:  
(a) A successful project requires constructive 
compromise among the various interests;  
(b) The real-life problems are substantially more  
complex than study examples and, therefore, they 
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poenostavitvami.  
- Prenosljive spretnosti: 
a) Argumentirana izbira med več možnostmi
b) Delo v skupini in sodelovanje med strokami
c) Spretnost pri uporabi sodobnih orodij
informacijske tehnologije. 

require suitable balance between the “exactness” 
and engineering simplifications.  
- Transferable skills  
(a) Argued choice among several options;  
(b) The work in a group and the cooperation among 
different professions;  
(c) The skill in the use of the up-to-date tools based 
on the information technology.  

Metode poučevanja in učenja: Learning and teaching methods: 

Metode poučevanja in učenja temeljijo na več 
sodobnih principih, ki so projektno delo, 
interdisciplinarno delo v skupini z arhitektom, 
sodelovanje in projektiranje s pomočjo IT orodij na 
daljavo, vodenje projektne dokumentacije z IT 
orodji, na študenta osredotočen študij in 
posredovanje znanja v času, ko ga študent 
potrebuje (»just-in-time«). 
Začetna predavanja samo usmerijo študenta 
(oblika se uporablja za oba spola) in mu dajo 
primerno predznanje, da se lahko sam poskusi s 
projektom. Večino dodatnega znanja pridobi ob 
izdelavi projekta – poišče ga sam ali pa se (v 
primeru širše zanimivih tem) organizirajo dodatna 
predavanja.  
Iskanje med številnimi možnimi rešitvami, ki so 
sprejemljive iz različnih vidikov različnih strok in 
zahtev, je novost za študenta in ga vpelje v 
projektno delo, ki je značilno za prakso. S 
predstavitvami dela vsem študentom in 
medsebojno diskusijo zelo različnih projektov se 
močno poveča širina pridobljenega znanja.  
Predvsem pomembno pa je spoznavanje s 
projektiranjem na daljavo. Obvladovanje takšnega 
načina dela bo v bližnji bodočnosti pomembna 
komparativna prednost. 

The teaching and learning methods are based on 
several up-to-date pedagogical principles, such as:  
(a) project-based learning; (b) interdisciplinary work 
in a group with an architect; (c) the use of IT-based 
tools for distance communication and design; (d) 
The use of IT-based tools for management of the 
project documentation; (e) student-cantered-work;  
(f) just-in-time lectures.  
The initial lectures only provide the basic knowledge 
and guidelines needed. Then the student can test 
his/hers own ability to face the challenges of the 
project. He/she gains most of the additional 
knowledge through the work on the project, either 
alone or by attending the additional lectures, which 
are organized in the case of the topics of broader 
interest.  
The student should make an argued choice among 
several possible solutions, which should be 
acceptable also from the point of view of view of 
different professions and requirements. Compared 
to the traditional learning process, this is a novelty 
for the student, which leads her/him into the 
project work that is typical for the design practice. 
Intermediate presentations to all students and 
discussions of all the projects significantly enhance 
the broadness of the acquired knowledge. Of a 
particular importance is the learning about the 
distance design that will offer important 
comparative advantages in the near future. 
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Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Sprotno ocenjevanje samostojnosti, 
inicijativnosti in zavzetosti med projektnim 
delom 
Poročilo 
Predstavitev in zagovor dela 

60 % 

20 % 
20 % 

The ongoing assessment of 
independence, initiative and 
commitment during the project work. 
Project report. 
Presentation and argumentation of the 
work. 

Reference nosilca / Lecturer's references: 

FISCHINGER, Matej, ISAKOVIĆ, Tatjana. Distance learning of structural engineering supported by 
information technology. Scientific journal on applied information technology, ISSN 1683-1373. [Online 
ed.], 2002, vol. 1, issue 1, str. [1-11], graf. prikazi.  
FAJFAR, Peter, FISCHINGER, Matej, BEG, Darko. Evrokod 8 : projektiranje potresno odpornih konstrukcij. 
V: BEG, Darko (ur.), POGAČNIK, Andrej (ur.). Priročnik za projektiranje gradbenih konstrukcij po evrokod 
standardih. Ljubljana: Inženirska zbornica Slovenije, 2009, str. 8.1-8.241, ilustr.  
REJEC, Klemen, ISAKOVIĆ, Tatjana, FISCHINGER, Matej. Seismic shear force magnification in RC cantilever 
structural walls, designed according to Eurocode 8. Bulletin of earthquake engineering, ISSN 1570-761X, 
apr. 2012, letn. 10, št. 2, str. 567-586, ilustr., doi: 10.1007/s10518-011-9294-y.  

ISAKOVIĆ, Tatjana, FISCHINGER, Matej. Applicability of Pushover Methods to the Seismic Analyses of an 
RC Bridge, Experimentally Tested on Tree Shake Tables. Journal of earthquake engineering, ISSN 1363-
2469, 2011, št. 2, letn. 15, str. 303-320, ilustr., doi: 10.1080/13632461003802009. 
ZOUBEK, Blaž, FISCHINGER, Matej, ISAKOVIĆ, Tatjana. Estimation of the cyclic capacity of beam-to-column 
dowel connections in precast industrial buildings. Bulletin of earthquake engineering, ISSN 1570-761X, 
2014  
VIDRIH, Zlatko, FISCHINGER, Matej, ISAKOVIĆ, Tatjana. Numerical investigation on smart magnetically 
controlled elastomeric bearings. Journal of vibration and control, ISSN 1077-5463. [Tiskana izd.], nov. 
2012, letn. 18, št. 13, str. 2073-2084 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Morje in obalni pas 

Course title: Open sea and coastal area 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

1 2 

Water Science and Environmental 
Engineering – second cycle MA  

1 2 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 20 10 60 4 

Nosilec predmeta / Lecturer: izr. prof. dr. Dušan Žagar 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English
Vaje / Tutorial: slovenski  / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Opravljen izpit iz predmetov Hidromehanika in 
Hidravlika oz. osvojena ustrezna primerljiva znanja. 

Passed exams in Fluid mechanics and Hydraulics or 
adequate attained skills. 

Vsebina: Content (Syllabus outline): 

Predavanja 
Zakonodaja na področju morja, Morska  
direktiva. Osnovni pojmi oceanografije, razlike med 
odprtim morjem in priobalnimi območji. Masna in 
toplotna bilanca ter bilanca slanosti. Enačbe 
gibanja in vrste vsiljevanj v morskem okolju, 
barotropni in baroklini tokovi, Coriolisova sila, 
Ekmanov transport in Ekmanova črpalka.  
Vetrni valovi, plimovanje in druge vrste valov  
na morju. Uporaba numeričnih matematičnih 
modelov pri simulacijah dinamike morja.  
Robni pogoji in izvorno ponorni členi v 
kontinuitetni, dinamični in advekcijsko- disperzijski 
enačbi. Sile in napetosti ter masni in toplotni tokovi 
na meji med morjem in drugimi okoljskimi 
segmenti. Priobalni procesi, ki jih povzročajo valovi, 
plimovanje in rečni vtoki. Osnovni ukrepi za zaščito 
priobalnega pasu na morju in kopnem.  
Vaje 
Uporaba pridobljenega znanja pri računskih 
nalogah, ki obsegajo uporabo obstoječih 

Lectures  
Marine environmental policy and legislation 
including EU Marine strategy framework directive.  
Basic terminology of oceanography, differences  
between open and coastal seas. Mass, heat and 
salinity balance. Equations of motion and forcing 
factors in marine environment; barotropic and 
baroclinic flows, Coriolis force, Ekman transport and 
Ekman pumping. Wind waves, tides and other sea-
waves. Use of numerical models in simulations of 
sea dynamics. Boundary conditions and source/sink 
terms in mass conservation, momentum and 
advection- dispersion equations. Forces and stress, 
mass and heat fluxes at boundaries with other 
environmental compartments. Near-shore 
processes due to waves, tides and river inflows.  
Basic measures for the protection of coastal regions 
(off- and on-shore)  
Tutorial 
Application of obtained knowledge for solving 
practical problems in the coastal sea by using 
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numeričnih modelov ali izdelavo enostavnih 
modelov za račun gibanja, sil in napetosti v 
priobalnem morju. Kritično tolmačenje rezultatov. 

Terensko delo 
Dvodnevno spoznavanje s procesi v obalnem pasu; 
meritve in opazovanje vetrnih valov in valov zaradi 
plovbe, fizikalnih parametrov kvalitete morja ter 
vplivov morja na grajeno in naravno obalo. Izdelava 
poročila. 

existing numerical models or assembling a simple 
model for computation of dynamics, forces and 
stresses in coastal seas. Critical interpretation of 
modelling results.  
Field work 
Practical learning of the processes in the coastal 
area; measurements and observation of wind waves 
and navigation-induced waves, physical parameters 
of seawater quality, and the impact of sea on built 
and natural coastline. Writing a report. 

Temeljni literatura in viri / Readings: 

Zakon o vodah (Ur.l. RS, št. 67/2002, 110/2002-ZGO-1, 2/2004-ZZdrI-A, 41/2004-ZVO-1, 57/2008 in  
57/2012) in Uredba o podrobnejši vsebini načrta upravljanja z morskim okoljem (Ur.l. RS, št. 92/2012 
in 20/2013).  
Morska direktiva: DIRECTIVE 2008/56/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
(2008);  
Uradni list C 242 E , 16/10/2007 str. 0011 – 00. 
Knaus, J. A. 1997. Introduction to Physical Oceanography (2nd ed). Prentice Hall. 309 str. Martinez, 
PA., Harbaugh JW. 1993. Simulating Nearshore Environments. Pergamon Press Inc. 280 str.  
Hearn, C.J. 2008. The dynamics of coastal models. Cambridge University Press, 488 str.  
Spletne strani projekta MyOcean: http://www.myocean.eu.org/: katalog modelov, modelnih 
napovedi, podatkov, člankov in orodij, ki se uporabljajo za napovedovanje stanja morja ter 
vrednotenje kvalitete merjenih in modelnih podatkov. Dostopno na:  
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2007:242:0011:01:SL:HTML  
NIB-MBP. Podatki, članki in aktualne napovedi oceanografskih, meteoroloških in okoljskih parametrov 
v Tržaškem zalivu. Dostopno na: http://buoy.mbss.org/portal/ .  

Cilji in kompetence: Objectives and competences: 

Cilji:  
- Razumevanje pomena dobrega stanja morja in 
parametrov, ki na vplivajo na kvalitetno stanje 
morja.  
- Razširitev znanja in fizikalne predstave o gibanju 
vode:  
- s specifičnimi pojmi iz oceanografije in  
dinamike priobalnih procesov,  
- medsebojnimi vplivi transportnih in gibalnih 
procesov v morju,  
- silami in napetostmi, ki jih povzroča morje na 
trdne stene ter prenosom mase, gibalne količine in 
toplote prek odprtih robov.  
Kompetence:  
- Sposobnost pravilne določitve najpomembnejših 
procesov in ustreznih enačb za določanje gibanja 
morja.  
- Sposobnost posploševanja in razumevanja 
sorodnih pojavov pri toku s prosto gladino v 
različnih tipih vodnih teles (reke, jezera, priobalno 
in odprto morje).  
- Sposobnost kritične presoje in nadaljnje uporabe 
modelnih rezultatov.   

Objectives 
- Understanding the importance of good quality of 
seawater and parameters impacting the seawater 
quality.  
- To extend knowledge and physical  
understanding of fluid dynamics with:  
- Specific terms in oceanography and dynamics of 
coastal processes;  
- Interactions between transport and motion 
processes in the sea;  
- Forces and stresses of sea at solid boundaries, and 
mass, momentum and heat fluxes at open 
boundaries.  
Competences 
- Ability to identify the most significant processes 
and appropriate equations for describing the sea 
motion.  
- Ability to generalise and comprehend the similarity 
of phenomena in various free-surface flows (rivers, 
lakes, coastal and open sea). 
- Ability to critically interpret and use the modelling 
results. 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2007:242:0011:01:SL:HTML
http://buoy.mbss.org/portal/
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Predvideni študijski rezultati: Intended learning outcomes: 

- osnovnih terminov oceanografije,  
- specifičnih lastnosti gibanja morja,  
- medsebojnega vpliva gibanja morja in  
transportnih procesov,  
- medsebojnega vpliva morja in obalnih  
struktur,  
- delovanja valov, plimovanja in vtokov rek v  
priobalnem pasu  
- delovanja numeričnih modelov za napovedi  
stanja morja in njihove nadaljnje uporabe. 
- uporaba numeričnih modelov gibanja morja pri 
modeliranju transporta snovi in toplote,  
- kritično presojanje modelnih rezultatov,  
- uporaba numeričnih modelov gibanja morja pri 
načrtovanju dejavnosti in ukrepov na morju in v 
priobalnem pasu,  
- uporaba pridobljenega znanja in kompetenc v 
dimenzioniranje in uporabo ustreznih materialov, 
kjer je potrebno specifično razumevanje delovanja 
morja. 

- Basic terminology in oceanography;  
- Specific characteristics of sea motion;  
- Interactions between sea motion and transport 
processes;  
- Interactions between sea motion and coastal 
structures;  
- Processes in coastal areas induced by  
waves, tides and river inflows;  
- Performance of numerical models for predicting 
the sea-state and their use.  
- Application of numerical hydrodynamic models for 
mass and heat transfer predictions;  
- Critical interpretation of modelling results;  
- Use of numerical hydrodynamic models in planning 
the activities and actions at the sea and in coastal 
regions;  
- Using the obtained skills and competences in 
design and deciding on materials which require 
specific understanding of marine hydrodynamics.  

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja in uporaba pridobljenih znanj pri 
terenskem delu in računskih primerih v okviru 
seminarskih vaj. 

Lectures and application of the obtained knowledge 
in field work and solving of practical problems in the 
framework of tutorial. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Poročilo terenskega dela  
Izdelane seminarske vaje 
Pisni in/ali ustni izpit  

20 % 
30 % 
50 % 

Field work report 
 Course work  
Written and/or oral examination 

Reference nosilca / Lecturer's references: 

LIČER, Matjaž, ŽAGAR, Dušan, JEROMEL, Maja, JERMAN, Jure. Modeliranje vodostaja morja z metodo 
nevronskih mrež na primeru neurnega vala v Tržaškem zalivu decembra 2008 = Neural network approach 
to sea-level modeling. Case study of a storm surge in the Gulf of Trieste in nearly December 2008. Acta 
hydrotech. (Online). [Spletna izd.], 2006, št. 24/41, str. 27-45  
ŽAGAR, Dušan, RAMŠAK, Vanja, PETELIN, Boris, MALAČIČ, Vlado. Sediment transport modelling in the 
Koper bay - Northern Adriatic Slovenia. V: IAHR 2nd European Congress Munich, 27.- 29.6.2012. Munich: 
IAHR, 2012, str. 1-6.  
RAMŠAK, Vanja, MALAČIČ, Vlado, LIČER, Matjaž, KOTNIK, Jože, HORVAT, Milena, ŽAGAR, Dušan. High-
resolution pollutant dispersion modelling in contaminated coastal sites. Environ. res. (N.Y.), avg. 2013, št. 
125, str. 103-112, ilustr., doi: 10.1016/j.envres.2012.12.013.   
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Napredna gradiva 

Course title: Advanced construction and building materials 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Gradbeništvo - druga stopnja MA Gradbene konstrukcije 1, 2 2, 4 

Civil Engineering - second cycle MA Structural engineering 1, 2 2, 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

15 15 30 60 4 

Nosilec predmeta / Lecturer: izr. prof. dr. Violeta Bokan Bosiljkov 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / English
Vaje / Tutorial: slovenski / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Pregled sodobnega razvoja materialov in 
tehnologij, ki omogočajo ta razvoj (nanotehnologije 
n.pr.) ter posebnih lastnosti materialov.
Podrobnejši prikaz lastnosti in uporabnosti 
naprednih materialov po štirih osnovnih skupinah: 
keramike, kovine, polimeri in kompoziti. Prikaz 
posebnosti pri uporabi naprednih materialov pri 
snovanju konstrukcij z vidika projektiranja, izvedbe 
in vzdrževanja. Osnove za ocenjevanje življenjskega 
cikla naprednih materialov, v primerjavi z 
klasičnimi materiali, ter ocene stroškov uporabe in 
vzdrževanja konstrukcij.  

Seminar 
Manjše skupine študentov (do 4 študenti v skupini) 
izdelajo predlog konstrukcijskega elementa ali 
sklopa narejenega iz naprednega materiala in 
analizirajo njegove lastnosti, ter ga primerjajo z 
enakim elementom oz. sklopom narejenim iz 
klasičnega materiala.  
Vaje 

Lectures 
Overview of the development of modern materials 
and technologies that facilitate this development 
(e.g. nanotechnology) and specific material 
properties. Detailed presentation of properties and 
applicability of advanced materials according to four 
basic categories: ceramics, metals, polymers and 
composites. Presentation of specifics in the use of 
advanced materials when designing structures in 
terms of design, execution and maintenance. Basics 
of life cycle assessment of advanced materials, 
when compared with conventional materials, and 
the estimation of cost of serviceability and 
maintenance of structures.  

Seminar 
Small groups of students (up to 4 students per 
group) prepare a proposal for a structural element 
or set of elements made of advanced material. They 
analyse its behaviour and properties, and compare 
it with the same element or set of elements made of 
common material.  
Tutorials 
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Spoznavanje strukture naprednih materialov z 
optičnim mikroskopom. Preskušanje osnovnih 
mehanskih in tehnoloških lastnosti naprednih 
materialov, analiza rezultatov preskusov in 
primerjava z relevantnimi lastnostmi klasičnih 
materialov. Uporaba eksperimentalno in analitično 
dobljenih podatkov pri seminarski nalogi. 

Analysis of the structure of advanced materials with 
optical microscope. Testing of basic mechanical and 
technological properties of advanced materials. 
Analysis of test results and comparison with 
relevant properties of conventional materials. 
Application of the experimentally and analytically 
obtained data in the seminar work. 

Temeljni literatura in viri / Readings: 

Shackelford J.F. 2008. Introduction to Materials Science for Engineers. Prentice Hall, 7th Edition.  
Christian U. Grosse. 2007. Advances in Construction Materials 2007. Berlin, Heidelberg, Springer Verlag. 
Axel Ritter. 2006. Smart Materials in Architecture, Interior Architecture and Design. A Birkhäuser book.  
Bjorn Berge. 2009. Ecology of Building Materials. Taylor&Francis, 2nd Edition. 

Cilji in kompetence: Objectives and competences: 

- Cilji: spoznati razvoj sodobnih in naprednih 
materialov ter možnosti snovanja novih tipov 
konstrukcij in izdelave nekonstrukcijskih 
elementov s posebnimi lastnostmi in 
uporabnostjo. 

- Pridobljene kompetence: sposobnost presoje 
smiselnosti uporabe naprednih materialov, z vidika 
možnosti snovanja zahtevnih konstrukcij, in 
presoje njihove ekonomičnosti povezane tudi z 
oceno življenjskih stroškov.  

 - Objectives: onsight in the development of modern 
and advanced materials and in the possibility of 
designing new types of structures as well as 
fabrication of non-structural elements with special 
properties and application possibilities.  

- Acquired competences: the ability to select 
reasonable applications of advanced materials, 
from the aspect of the design of complex 
structures, and the assessment of their economy, 
involving also the cost of living.  

Predvideni študijski rezultati: Intended learning outcomes: 

- Razumevanje osnovnih lastnosti naprednih 
materialov in njihova uporaba pri snovanju 
sodobnih konstrukcij. Presoja primernosti uporabe 
naprednih ali klasičnih materialov.  
- Uporaba pri snovanju konstrukcijskih elementov 
in sklopov iz naprednih materialov, ki se 
uporabljajo v gradbeništvu (armirane plastike, 
lamelirano steklo, samozgoščevalni betoni, lesni 
kompoziti)  
- Pridobljena znanja omogočajo kritično presojo in  
odločanje o uporabi različnih vrst materialov v  
skladu z zahtevami po nosilnosti, trajnosti,  
uporabnosti in ekonomičnosti. 
- Nabor specializiranih znanj se lahko poveže v  
širši sklop s konstrukcijskim seminarjem kot  
nadgradnja osnovnih znanj pridobljenih pri  
predavanjih ali kot samostojni seminar. 

- Understanding the basic properties of advanced  
materials and their use in the design of modern 
structures. Appropriate selection of either advanced 
or conventional materials, for specific application.  
- Application for design of construction elements or 
sets of elements made of advanced building and  
construction materials (reinforced plastic, laminated 
glass, self-compacting concrete, wood composites).  
- The acquired knowledge enables critical 
assessment and decision-making about the use of 
different types of materials in accordance with the 
requirements regarding the load- bearing capacity, 
durability, application and economy.  
- A set of specialized skills can be linked to a broader 
set in the framework of the construction seminar as 
an upgrade of basic knowledge acquired during 
lectures or as an independent seminar. 
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Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja na osnovi učbenika, ki ga pripravi 
nosilec predmeta s sodelavci. Seminar kot uvajanje 
v projektiranje konstrukcij iz naprednih materialov. 
Manjše skupine študentov (do 4) izdelajo 
seminarsko nalogo. Laboratorijske vaje v skupini do 
15 študentov, kjer se ti seznanijo z osnovnimi 
lastnostmi naprednih materialov. 

Lectures on the basis of a textbook prepared by the 
lecturer and co-workers. The seminar as an 
introduction to the design process of structures 
made of advanced materials. Small groups of 
students (up to 4) prepare and defend a seminar 
work. Laboratory tutorials in a group of 15 students, 
where they learn about the basic properties of 
advanced materials. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Seminarska naloga 
Kolokvij ali izpit 

40 % 
60 % 

Seminar work and its defend 
Colloquium or examination  

Reference nosilca / Lecturer's references: 

BOKAN-BOSILJKOV, Violeta. SCC mixes with poorly graded aggregate and high volume of limestone filler. 
Cem. concr. res.., 2003, vol. 33, no. 9, str. 1279-1286.  
PRINČIČ, Tina, ŠTUKOVNIK, Petra, PEJOVNIK, Stane, SCHUTTER, Geert De, BOKAN-BOSILJKOV,  
Violeta. Observations on dedolomization of carbonate concrete aggregates, implications for ACR and 
expansion. Cement and concrete research, ISSN 0008-8846. [Print ed.], dec. 2013, letn. 54, str. 151-160, 
ilustr., doi: 10.1016/j.cemconres.2013.09.005.  
DUH, David, ŽARNIĆ, Roko, BOKAN-BOSILJKOV, Violeta. Strategies for finding the adequate air void 
threshold value in computer assisted determination of air void characteristics in hardened concrete. 
Computers and Concrete, ISSN 1598-8198, april 2008, letn. 5, št. 2, str. 101-116. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Numerične metode v dinamiki tekočin 

Course title: Numerical methods in fluid dynamics 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

2 3, 4 

Water Science and Environmental 
Engineering – second cycle MA  

2 3, 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

45 30 75 5 

Nosilec predmeta / Lecturer: prof. dr. Matjaž Četina 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English
Vaje / Tutorial: slovenski  / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Osnovne enačbe dinamike tekočin: kontinuitetna, 
dinamična, enačba stanja, energijska, konvekcijsko 
difuzijska za transport snovi, izvorni členi za 
biogeokemične procese. Princip reševanja 
hidrodinamičnih problemov, začetni in robni 
pogoji. Nestalni tok s prosto gladino: vrste valov, 
St.Venantove enačbe, numerične metode 
reševanja, začetni in robni pogoji. Dvodimenzijski 
problemi, primeri gibanja nenewtonskih tekočin 
(drobirski tokovi, snežni plazovi). Račun vodnega 
udara v ceveh pod tlakom. Račun masnih nihanj v 
vodostanih. Opis tridimenzijskih numeričnih 
modelov za račun tokov in širjenja onesnaženja v 
površinskih vodah: Reynoldsove enačbe, modeli 
turbulence, numerične metode reševanja. 

Laboratorijske vaje: 
Meritve vodnega skoka v šolskem žlebu ter masnih 
nihanj na fizičnem modelu vodostana. Uporaba 1D 

Lectures 

Basic equations of fluid dynamics: continuity, 

dynamic, eq. of state, energy eq., advection-

diffusion transport eq., source terms for 

biogeochemical processes. Basic principles of 

solving hydrodynamic problems, initial and 

boundary conditions. Unsteady free surface flows: 

waves in fluids, St.Venant equations, numerical 

methods, initial and boundary conditions. Two- 

dimensional problems, movement of non- 

Newtonian fluids (debris flows, snow avalanches). 

Water hammer analysis in pipeline systems 

under pressure. Computation of mass oscillations in 

surge tanks. Description of three-dimensional 

numerical models for the computation of flows and 

pollutant spreading in surface waters: Reynolds 

equations, turbulence models, numerical methods. 

Laboratory tutorials: 

Measurements of hydraulic jump and mass 

oscillations in surge tank in hydraulic laboratory. 
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in 2D računalniških programov za račun poplavnih 
valov ter vodnega udara – samostojno in skupinsko 
delo v računalniški učilnici. Uporaba 2D in 3D 
računalniških programov za simulacijo tokov in 
širjenja onesnaženja v rekah, jezerih in morju. 

The use of 1D and 2D computer codes to compute 

flood waves in open channels and water hammer in 

pipes (individual and group work on computers). 

The use of 3D computer codes for computation of 

flows and transport of pollutants in rivers, lakes and 

coastal seas. 

Temeljni literatura in viri / Readings: 

Peyret, R. 1996. Handbook of Computational Fluid Mechanics. Academic Press.  
Pozrikidis, C. 1997. Introduction to Theoretical and Computational Fluid Dynamics. Oxford University Press. 
Jørgensen, S.E., Bendoricchio, G. 2001. Fundamentals of Ecological Modelling, 3rd ed., Amsterdam, 
Elsevier. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Nadgraditi znanje dinamike tekočin s teoretičnimi 
osnovami nestalnega toka in gibanja nenewtonskih 
tekočin ter načini numeričnega reševanja osnovnih 
enačb.  
- Podati načine uporabe matematičnih modelov oz. 
računalniških programov za račun poplavnih valov, 
drobirskih tokov in snežnih plazov kot osnove za 
dimenzioniranje hidrotehničnih objektov.  
- Spoznati, kako povezati pridobljena znanja s 
področja dinamike tekočin in okoljskega inženirstva 
v kompleksne ekološke modele.  

Kompetence 
- Sposobnost pravilne definicije gonilnih sil, njim 
primerne izbire ustreznih osnovnih enačb in 
pravilne uporabe računalniških programov za 
določanje merodajnih količin pri nestalnih tokovih. 
- Obvladovanje procesov umerjanja, validacije in 
kritične ocene rezultatov matematičnih modelov 
tokov in širjenja onesnaženja.  
- Sposobnost posploševanja in razumevanja 
sorodnih pojavov nestalnega toka s prosto gladino 
in v ceveh pod tlakom.  
- Sposobnost izdelave kvantitativnih inženirskih 
ocen sprememb kakovosti v površinskih vodah 
vsled posegov v naravne procese.  

Objectives 
- To deepen the knowledge of fluid dynamics with 
basic principles of unsteady flows and non-
Newtonian fluids, including numerical solutions of 
basic equations.  
- To show the use of mathematical models and 
computer codes for the computation of flood 
waves, debris flows and snow avalanches as a basis 
to design hydraulic structures.  
- To find out how to join knowledge from fluid 
dynamics and environmental engineering in 
complex ecological models.  

Acquired competence 
- Ability to determine basic equations according to 
forcing factors and to use appropriate computer 
codes for unsteady flow computations.  
- To control the processes of calibration, validation 
and critical assessment of the results of 
mathematical models of flows and pollutant 
spreading.  
- Ability to generalize and to understand the analogy 
between unsteady free surface flows and pipe flows 
under pressure.  
- Ability to produce quantitative engineering 
assessments of water quality changes in surface 
waters.  

Predvideni študijski rezultati: Intended learning outcomes: 

- Poznavanje lastnosti nestalnega toka v odprtih 
koritih (valovi) in ceveh pod tlakom (vodni udar).  
- Razumevanje procesov kakovostnih sprememb v 
vodnih telesih in sposobnost njihovih kvantitativnih 
napovedi z numeričnimi modeli.  

- Doseženo znanje uporabljajo pri izdelavi 
najzahtevnejših hidravličnih izračunov pri urejanju 
vodotokov ter pri izdelavi ocen vplivov 
človekovih posegov v vodno okolje. 

- To be acquainted with unsteady flow in open 
channels (waves) and water hammer in pipes  
- To understand the processes of water quality 
changes in water bodies with the ability to use 
numerical models for quantitative predictions. 

- The knowledge can be used in complex hydraulic 
computations of river training and in assessments 
of water quality changes due to human impact on 
water bodies.  
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 - Študentje morajo dobro razumeti fizikalne 
osnove prehodnih pojavov v hidravličnih sistemih 
in iskati analogijo med pojavi v odprtih koritih in 
ceveh pod tlakom.  
- Interdisciplinarno znanje omogoča pravilno  
povezovanje modulov (hidrodinamični, 
biogeokemični)  v kompleksne ekološke modele. 
- Sposobnost sestave lastnih računalniških 
programov na osnovi ustrezno izbranih enačb.  
- Sposobnost uporabe in kritične presoje tujih 
računalniških programov za hidravlične in okoljske 
izračune.  

- The knowledge can be used in complex hydraulic 
computations of river training and in assessments of 
water quality changes due to human impact on 
water bodies.  
- Interdisciplinary knowledge enables correct 
integration of modules (hydrodynamic, 
biogeochemical) into complex ecological models.  
- Ability to choose appropriate basic equations and 
to produce own computer codes.  
- Ability of application and critical assessment of 
licensed computer codes for hydraulic and 
environmental computations. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja in laboratorijske vaje. Lectures and laboratory tutorials. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Domače naloge (pisno, oddaja več vaj) 
Pisni izpit (izpit iz teorije) 

50% 
50% 

Homework (written, several exercises) 
Written exam (theory) 

Reference nosilca / Lecturer's references: 

DŽEBO, Elvira, ŽAGAR, Dušan, ČETINA, Matjaž, PETKOVŠEK, Gregor. Reducing the computational time of 
the SPH method with a coupled 2-D/3-D approach. Stroj. vestn., Oct. 2013, vol. 59, no. 10, str. 575-584.  
KRZYK, Mario, KLASINC, Roman, ČETINA, Matjaž. Two-dimensional mathematical modelling of a dam-
break wave in a narrow steep stream. Stroj. vestn., apr. 2012, vol. 58, no. 4, str. 255-262.  
PETKOVŠEK, Gregor, DŽEBO, Elvira, ČETINA, Matjaž, ŽAGAR, Dušan. Application of Non-Discrete 
Boundaries with Friction to Smoothed Particle Hydrodynamics. Stroj. vestn., 2010, letn. 56, št. 5, str. 307-
315. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Numerične metode 

Course title: Numerical methods 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Gradbeništvo - druga stopnja MA Gradbene konstrukcije 1 1 

Civil Engineering - second cycle MA Structural engineering 1 1 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 30 60 4 

Nosilec predmeta / Lecturer: prof. dr. Boštjan Brank 

Jeziki / 
Languages: 

Predavanja / Lectures: Slovenski / English
Vaje / Tutorial: slovenski / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Motivacija za študij metode končnih  
elementov (MKE); 1D linearna MKE: od 
diferencialne enačbe do sistema enačb; 1D končni 
elementi za prevajanje toplote in  
pretok tekočine; interpolacija, preslikave območij, 
numerična integracija; ploskovni končni elementi 
za ravninske probleme; izoparametrični končni 
elementi; končni elementi za plošče; končni 
elementi za lupine; reševanje enostavnih primerov 
z računalniškimi programi po MKE:  
- Priprava numeričnih modelov, 

- FEM analize,  

- Kritična ocena rezultatov. 

Motivation for studying the finite element method 
(FEM); one-dimensional linear FEM: from a 
differential equation to a system of linear equations; 
one-dimensional linear FEM for elasticity and heat 
and fluid flows; interpolation and numerical 
integration in FEM; finite elements for plane stress 
and plane strain elasticity; isoparametric finite 
elements; finite elements for elastic plates; finite 
elements for elastic shells; solving structural 
examples with FEM software:  

- Preparation of good numerical models,  

- FEM analysis,  

- Critical evaluation of numerical results. 

Temeljni literatura in viri / Readings: 

B. Brank. 2014. Osnove metode končnih elementov - skripta.  
J. N. Reddy. 2006. An introduction to the finite element method. Mc Graw Hill. 
T.J.R. Hughes. 2000. The finite element method. Dover. 
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Cilji in kompetence: Objectives and competences: 

Cilji:  
- Spoznati osnove linearne metode končnih  
elementov  
- Naučiti se uporabljati računalniški program  
po metodi končnih elementov  
- Naučiti se pripraviti pravilen numerični model 
obravnavanega problema.  

Kompetence:  
- Zna uporabljati računalniške programe, ki 
delujejo po metodi končnih elementov  
- Zna pripraviti ustrezen numerični model  

- Zna kritično oceniti rezultate numerične  
analize. 

Objectives:  
- To study FEM  

- To learn how to prepare a FEM model for a  
specific engineering problem  
- To learn how to use FEM software for a structural 
analysis  

- To learn how to interpret and critically assess 
results of FEM analysis.  
Competences:  
- To be able to solve simple engineering problems 
using FEM  

- To get familiar with software tools for FEM 
structural analysis  

- To be able to critically evaluate results of 
numerical analysis.  

Predvideni študijski rezultati: Intended learning outcomes: 

- Priprava dobrih modelov za analizo končnih  
elementov  
- Spoznati osnove metode končnih elementov 

- Uporabiti metodo končnih elementov pri  
reševanju enostavnejših problemov 

 - To be able to prepare good models for a  
FEM analysis  
- To be able to solve simple civil engineering  
problems by using FEM software  
- To be able to interpret and critically evaluate 
results of a FEM numerical analysis  

- To understand basics of linear FEM  

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja v učilnici. Primeri z računalniki pod 
nadzorom učitelja. 

Lectures are given in a classroom. Examples are 
worked out by students on computers (in a 
computer room) under teacher's supervision. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Računski del izpita: modeliranje in analiza 
problema z računalnikom  
Teoretični del izpita  

50 % 

50 % 

FEM modelling, analysis and evaluating of 
results of a civil engineering problem 
Theoretical knowledge on FEM basis  

Reference nosilca / Lecturer's references: 

JUKIĆ, Miha, BRANK, Boštjan, IBRAHIMBEGOVIĆ, Adnan. Embedded discontinuity finite element  
formulation for failure analysis of planar reinforced concrete beams and frames. Engineering structures, 
ISSN 0141-0296. [Print ed.], maj 2013, letn. 50, št. 5, str. 115-125, ilustr., doi: 
10.1016/j.engstruct.2012.07.028.  
DUJC, Jaka, BRANK, Boštjan, IBRAHIMBEGOVIĆ, Adnan. Stress-hybrid quadrilateral finite element with 
embedded strong discontinuity for failure analysis of plane stress solids. International journal for 
numerical methods in engineering, ISSN 0029-5981, jun. 2013, letn. 94, št. 12, str. 1075-1098, ilustr., doi: 
10.1002/nme.4475.  
BOHINC, Uroš, BRANK, Boštjan, IBRAHIMBEGOVIĆ, Adnan. Discretization error for the Discrete  
Kirchoff plate finite element approximation. Computer Methods in Applied Mechanics and Engineering, 
ISSN 0045- 7825. [Print ed.], feb. 2014, letn. 269, str. 415-436, ilustr., doi: 10.1016/j.cma.2013.11.011 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Orodja za podporo odločanju 

Course title: Decision support systems in water management 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

2 3, 4 

Water Science and Environmental 
Engineering – second cycle MA  

2 3, 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

45 15 15 75 5 

Nosilec predmeta / Lecturer: doc. dr. Primož Banovec 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English
Vaje / Tutorial: slovenski  / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Teorija odločanja in orodja za simulacijo procesov 
odločanja; odločanje v več-ciljnem okolju, pareto- 
optimalna meja; identifikacija stanja in odločitvene 
spremenljivke, orodja za identifikacijo stanja; 
problem resolucije – agregacija disagregacija; 
problemi validacije v kompleksnem sistemu, 
redundančnost podatkov; mehanizmi zavarovanja 
pred napačnimi odločitvami; izkušnja uporabnika, 
integracija uporabnosti, povratne zanke (back-loop 
pri uporabi in razvoju sistmov), definicija projekta, 
scrum pristop, omejenost scrum pristopa; OLAP 
(Online Analytical Processing) in različni koncepti, 
ki izhajajo iz njega, spremljanje stanja – 
razumevanje transakcijskega koncepta glede na 
nadgradnjo relacijskega koncepta upravljanja s 
podatki in informacijami; klasifikacija sistemov za 
podporo odločanju (single use, multiple use; data 
driven, model driven …); področja uporabe 
sistemov za podporo odločanju (inženirske rešitve, 
upravljanje s kompleksnimi organizacijami, 
komunikacija, integracija, identifikacija, 

Lectures 

Theory of decision making process and tools for the 

simulation of the decision making process; decision 

making process in multi-objective environment, 

pareto-optimal frontier, scenario identification; 

status identification and decision-making variables, 

tools for the status identification; resolution 

problem in decision-making process, aggregation, 

dis-aggregation; validation in complex system 

modelling, data and information redundancy; 

mechanisms and tools for the prevention of 

wrong/sub-optimal decisions; role of the DSS scope 

identification; managing uncertainties and risks in 

the DS process; end user experience, integration of 

user experience, back-loop approach in use and 

development of DSS, project definition, SCRUM 

approach, limits of SCRUM; OLAP (Online Analytical 

Processing) and concepts derived from it, dynamic 

status follow- up, concept of transactional 

understanding of the system and transactional 
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napovedovanje, optimizacija …); klasifikacijski 
sistemi, pomen klasifikacij in vzdrževanje 
klasifikacij, homogenizacija prostora odločanja; 
izzivi sistemov za podporo odločanju in prihodnji 
razvoj (mednarodno okolje, avtomatski sistemi …); 
pomen identifikacije namena orodja za podporo 
odločanju (vezano na parametre, stanje, 
alternative, negotovosti) … 

Seminar in vaje 
Uporaba pridobljenega znanja pri analizi sistema za 
podporo odločanju. Uporaba sistema za podporo 
odločanju na področju upravljanja z vodami in 
okoljskega inženirstva. Konceptualni razvoj 
različnih modulov pri razvoju orodij za podporo 
odločanju na področju upravljanja z vodami in 
okoljskega inženirstva. 

modelling; classification of the decision support 

systems (single use, multiple use, data driven, 

model driven, etc.); uses of decision support 

systems in environmental engineering (engineering, 

economics, institutional; nowcasting, optimization; 

classification systems as backbone to large decision 

support systems, role of classifications; challenges 

of the future DSS developments (international 

environment, automatic systems, learning systems). 

Seminar and tutorial 
Application of the acquired knowledge in the 
analysis of the decision support system. Hands- on 
experience using different decision support systems 
in the field of water management and 
environmental engineering. Conceptual 
development of different modules for the DSS in the 
field of water management and environmental 
engineering. 

Temeljni literatura in viri / Readings: 

Haimes Y. 1998. Risk modelling, assessment and management; John Wiley & Sons; 726 str.  
D. J. Power. 2002. Decision Support Systems: Concepts and Resources for managers, Greenwood 
Publishing Group.  
M.E. Pate-Cornell M. E. 1993. Subjective De-Biasing of Data Sets: A Bayesian Approach, Risk-Based Decision 
Making in Water Resources VI, New York.  
P.M. Lee. 1997. Bayesian statistics: an introduction. New York, Toronto, London, Wie Wiley. 
M. Volk, S. Lautenbach, H. van Delden,L.T. Newham and R. Seppelt R. 2010. How Can We Make Progress 
with Decision Support Systems in Landscape and River Basin Management? Lessons Learned from a 
comparative Analysis of Four Different Decision Support Systems, Environmental Management, 46,834-
849.  
R. Slowinski. 1992. Intelligent Decision Support: Handbook of Applications and Advances in Rough Sets 
Theory, Business & Economics, Springer.  
Spletne strani: IJSVO, Katmesina, RRS-POTROG, Razlitje, EVON. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Razširitev znanja na področju procesov odločanja. 
- Seznanitev s koncepti, terminologijo in 
klasifikacijskimi opredelitvami na področju teorije 
odločanja.  
- Povezovanje procesov odločanja na področju 
upravljanja voda in okoljskega inženirstva.  
- Analiza praktičnih primerov orodij za podporo 
odločanju.  

Kompetence 

- Sposobnost prepoznave potrebe po orodju za 
podporo odločanju  

- Sposobnost identifikacije primernih orodij in 

Objectives  
- Improved knowledge in the field of decision 
making process;  
- Getting familiar with the concepts, terminology 
and classifications in the field of decision making;  
- Understanding close relationships between the 
environmental engineering process and decision 
making process using the results of environmental 
engineering; 
- Analysis of practical examples addressing the 
decision making process in the field of 
environmental engineering.  
Competences  
- Identification of the necessity for structured  
decision making process.  
- Capacity for the identification of adequate tools 
and modules for the decision making process.  
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njihovih modulov za podporo odločanju.  

- Sposobnost razumevanja procesa odločanja v 
večinstitucionalnem, večciljnem in dinamičnem 
okolju ob upoštevanju negotovosti.  

- Sposobnost kritične presoje na področju uporabe 
in razvoja orodij za podporo odločanju. 

- Capacity of understanding the decision making 
process in multi-institutional, multi-objective and 
dynamic environment, taking uncertainty concept 
under consideration.  
- Capacity of critical analysis in the field of use and 
development of decision support tools.  

Predvideni študijski rezultati: Intended learning outcomes: 

- Razumevanje načinov odločanja in teorije 
odločanja  
- Razumevanje sistemov za obvladovanje velikih 
količin podatkov  
- Razumevanje koncepta negotovosti v procesih 
odločanja.  
- Znanje o aktualnih orodjih za podporo odločanju 
na področju upravljanja voda. 
- Integracija procesa odločanja v ostala znanja, ki 
jih slušatelji osvojijo na študiju vodarstva in 
okoljskega inženirstva, 
- kritično presojanje obstoječih procesov odločanja 
in orodij, ki se pri tem uporabljajo za njihovo 
podporo,  
- uporaba modelov za podporo odločanju v 
različnih nivojih v inženirski praksi,  
- uporaba pridobljenega znanja pri predmetih, kjer 
je potrebno integrirati proces odločanja. 

- Understanding the decision making process and its 
theoretical background  
- Understanding the systems for large dataset 
management  
- Understanding the concept of uncertainty in the 
decision making process  
- Knowledge on state-of-the-art tools and 
applications for the decision support in the field of 
water management and environmental engineering. 
- Integration of the decision making process in other 
fields of knowledge which the attendees obtain in 
other classes in the syllabus of water science and 
environmental engineering;  
- Critical analysis of existing decision making 
processes and tools used for their support;  
- Use of the models for the decision making process 
on different levels in engineering practice; 
application of the knowledge in the classes where 
decision making process shall be integrated.  

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja in uporaba pridobljenih znanj pri 
izdelavi individualne seminarske naloge. 

Lectures and use of the acquired knowledge and 
competences in the development of seminar work. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Seminarska naloga 
Pisni in/ali ustni izpit 

50 % 
50 % 

Seminar work 
Written and/or oral examination 

Reference nosilca / Lecturer's references: 

KANAKOUDIS, V., TSITSIFLI, P., SAMARAS, Paraskeuas M., ZOUBOULIS, A., BANOVEC, Primož. A  
new set of water losses-related performance indicators focused on area facing water scarcivity 
conditions.Desalination water treat. (Print). [Print ed.], mar. 2013, letn. 51, št. 13-15, str. 2994- 3010, doi: 
10.1080/19443994.2012.748448.  
HOLTEN LÜTZHOFT, Hans-Christian, DONNER, Erica, WICKMAN, Tonie, ERIKSSON, Eva, BANOVEC,  
Primož, MIKKELSEN, Peter Steen, LEDIN, Anna. A source classification framework supporting pollutant 
source mapping, pollutant release prediction, transport and load forecasting, and source control planning 
for urban environments. Environ. sci. pollut. res. int.. [Print ed.], maj 2012, letn. 19, št. 4, str. 1119-1130, 
BANOVEC, Primož, CERK, Matej. Oil spill management rapid response system : the developed project was 
structured in a way to provide operational assistance in intelligence to the intervention commander in the 
case of oil spills to rivers in Slovenia. Savski Vjesnik, maj 2013, št. 11, str. 14.  
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Izbrana poglavja iz kartografije

Course title: Selected chapters from cartography

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Geodezija in geoinformatika – 
druga stopnja MA 

1, 2 2, 4 

Geodesy and Geoinformation – 
second cycle MA  

1, 2 2, 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 15 45 3 

Nosilec predmeta / Lecturer: doc. dr. Dušan Petrovič 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / English
Vaje / Tutorial: slovenski / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Opravljen izpit iz predmeta Kartografija ali 
primerljivo osnovno znanje splošne kartografije 
(vsaj 4 ECTS). 

Passed exam in Cartography or comparable basic 
knowledge in general cartography (min 4 ECTS) is 
required. 

Vsebina: Content (Syllabus outline): 

Predavanja 
Kartografske projekcije. Pomen kartografskih 
projekcij za kartografijo in geodezijo. Teorija 
ploskev v prostoru. Primeri glavnih projekcij po 
skupinah. Projekcije nomenklaturnih kart. Izbira 
projekcije. Preračuni med projekcijami. Posebni tipi 
projekcij. Vojaška topografija. Pomen prostorskih 
podatkov za vojaške potrebe, STANAG, vojaške 
karte. Analize stanja, branje kart in uporaba na 
terenu, Krizna kartografija (vojne, naravne 
nesreče). Geološka kartografija. Posebne karte 
(orientacijske). Druga aktualna tematika s področja 
kartografije. 

Vaje 
Analiza in izračun kartografskih projekcij. Uporaba 
kart na terenu. Izdelava projekta topografske ali 
tematske karte. 

Lectures 
Cartographic projections, importance of 
cartographic projections for cartography and 
geodesy, theory of planes, projection types 
according to deformations and mapping planes, 
projections of nomenclature maps, national 
coordinate system, selection of projection, 
calculations among projections, special types of 
projections, military cartography, importance of 
spatial data for military purposes, STANAGs, military 
maps, spatial analyses, map use in the terrain 
conditions, crisis cartography (natural disasters), 
geological mapping, special maps (for orientation 
and navigation). Other actual cartographic themes.  

Practical work 
Analyses and computation of selected map 
projections. Terrain map use. Creation of 
topographic or thematic map. 
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Temeljni literatura in viri / Readings: 

Peterca, M. 2001. Matematična kartografija: kartografske projekcije (univerzitetni učbenik). Ljubljana: 
Fakulteta za gradbeništvo in geodezijo. 
Kraak, M. J. and Ormeling, F. J. 2011.Cartography visualization of spatial data. New York, Guildford Press. 
Ruas, A. (ur.). 2011. Advances in Cartography and GIScience, vol. 1 and 2. Springer. 
Petrovič, D., Radovan,D. 2015. Gradiva za predmet Izbrana poglavja iz kartografije. Spletna učilnica UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- študenti spoznajo nekatera poglobljena poglavja 
iz teorije kartografske znanosti, 
- spoznajo nekatera posebna področja izdelave in 
uporabe kart, 
- se preizkusijo s praktično uporabo kart na terenu. 

Pridobljene kompetence 
- sposobnost kritične presoje podatkov in dobljenih 
računskih rezultatov, 
- sposobnost uporabe matematičnega znanja v 
inženirski praksi. 

Objectives 
- getting familiar with some specific chapters from 
cartographic theory,  
- getting familiar with some special fields of map 
production and map use, 
- practical experience in terrain map use. 

Competences 
- the ability to critically assess data and 
computational results obtained, 
- the ability to use mathematical knowledge in 
engineering practice. 

Predvideni študijski rezultati: Intended learning outcomes: 

- razumevanje posebnih področij kartografije, 
- povezava kartografije sorodnimi znanostmi , 
- skupinsko delo 

- understanding specific fields of cartography 
- connecting cartography to other disciplines and 
sciences 
- team work 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja 
V predavalnici, uporaba sodobnih metod 
poučevanja (grafične ponazoritve, demonstracije, 
primeri iz prakse). 

Praktične vaje 
Izvedba projekta v računalniški učilnici pod 
vodstvom in ob usmerjanju pedagoga. 
Projektno  delo v povezavi s študenti drugih 
fakultet ali programov. V skladu z možnostmi 
izvedba dela ali celote na terenu. 

Lectures 
Lectures in classroom with modern IT equipment 
(graphical presentations, demonstration, practical 
cases). 

Practical work 
Map project in computer classroom in small groups 
under supervision of lecturer, site visits. 
Work in cooperation with students from other study 
programmes or faculties. Possible field work for part 
of or whole lectures. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Teoretični izpit (ustni) 
Praktično delo 

50 % 
50 % 

Theoretical exam (oral) 
Practical work 
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Reference nosilca / Lecturer's references: 

STARČEK, Simon, PETROVIČ, Dušan. Prostorsko - časovna analiza stanja športnih objektov v Sloveniji v 
obdobju 1975-2012 = Spatio-temporal analysis of the state of sports facilities in Slovenia from 1975 
to 2012. Geod. vestn.. [Tiskana izd.], 2013, letn. 57, št. 3, str. 545-560. 
PETROVIČ, Dušan, KETE, Primož, JANEŽIČ, Miran. Interactive e-maps as a support in education 
process at geography and history for elemetary and secondary schools. V: Proceedings of the 25th 
International Cartographic Conference : Paris, 3-8 July 2011. Paris: ICC, 2011, str. 1-23. 
ČAR, Jože, ČERTALIČ, Staška, PETROVIČ, Dušan. Geološka karta "Idrijsko-Cerkljansko hribovje med 
Stopnikom in Rovtami". V: PERKO, Drago (ur.), ZORN, Matija (ur.). Geografski informacijski sistemi v 
Sloveniji 2009-2010, (GIS v Sloveniji, 10). Ljubljana: Založba ZRC, 2010, str. 89-93. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Prenova in preizkušanje konstrukcij 

Course title: Retrofitting and experimental analysis of structures 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Gradbeništvo - druga stopnja MA Gradbene konstrukcije 1 2 

Civil Engineering - second cycle MA Structural engineering 1 2 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 15 30 75 5 

Nosilec predmeta / Lecturer: izr. prof. dr. Vlatko Bosiljkov, prof. dr. Roko Žarnić 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / English
Vaje / Tutorial: slovenski / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Splošni pojmi povezani s trajnostjo, popravilom in 
utrditvijo konstrukcij (osnovni pojmi, definicije, 
vzroki propadanja in sprememb konstrukcije, 
znižanje uporabnosti, preventivni ukrepi, kriteriji za 
pristop k sanaciji, relevantni predpisi in standardi, 
posebnosti posameznih tipov objektov). Osnove 
diagnostike konstrukcije (preiskave za ugotavljanje 
stanja in kakovosti materialov in konstrukcijskih 
elementov, neporušne in porušne preiskave). 
Ukrepi za zvišanje preostale življenjske dobe 
konstrukcije in vgrajenih materialov (izbira 
materialov glede na predvidene vplive na 
življenjsko dobo konstrukcije, združljivost različnih 
materialov v konstrukciji, načrtovanje 
konstrukcijskih detajlov, načrtovanje zaščitnih 
ukrepov proti zunanjim vplivom in kombinaciji 
trenutnih in dolgotrajnih vplivov). Tehnična 
regulativa s področja trajnosti, popravil in utrditve 
konstrukcij (priporočila, standardi, predpisi 
vključno z Evrokodi, projektiranje in kontrola 
izvedbe, zagotavljanje kakovosti). Eksperimentalno 
podprt razvoj metod popravil in utrditev. Popravilo 

General terms regarding sustainability, repair and 
retrofitting of structures (basic terms, definitions, 
factors influencing deterioration and provoking 
structural problems, serviceability states, mitigation 
actions, criteria for design of retrofitting actions, 
codes and standards, actions in dependence from 
the type of structure/ building). Diagnosis of 
structures (non-destructive and destructive testing 
methods for the evaluation of the state of built 
materials and structures Measures for improvement 
of the remaining life cycle (LC) of the structure and 
built materials (material choice in respect to the 
designed LC of the structure, materials 
compatibility, design of structural details and 
protective measures in respect to external 
influences and combined current and long-term 
loading conditions). Code requirements regarding 
sustainability, repairs and retrofitting of structures 
(recommendations, standards, EU codes, design and 
control of execution on-site, quality assurance).  
Experimentally supported development of methods 
for repairs and retrofitting. Repair and retrofitting of 
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in utrditev konstrukcij nizkogradnje in 
visokogradnje s posebnim povdarkom na objekte 
kulturne dediščine. Splošni pojmi o preiskavah 
gradbenih konstrukcij (namen preiskav, 
preizkušanci, obtežbe, meritve in opazovanja, 
spremljajoče preiskave). Modelne preiskave 
gradbenih konstrukcij(osnove teorije modelov, 
modeliranje konstrukcij, modelni materiali, 
praktični primeri). Oprema za simulacijo statične in 
dinamične obtežbe. Meritve in registracija 
fizikalnih količin (fizikalne količine, zajemanje in 
registriranje podatkov, obdelava podatkov, 
sestavljanje poročil).  

the infrastructure assets, high rise buildings, 
dwellings and with special emphasis on assets of 
cultural heritage. General terms regarding testing of 
civil engineering structures (testing purpose, 
specimens, loading conditions, measuring systems 
and monitoring of structures, accompanying tests).  
Model scale testing of civil engineering structures 
(basic of model theory, modelling structures, model 
materials, practical examples). Equipment for 
applying static and dynamic load. Measuring and 
data acquisition of different physical quantities 
(physical quantities, data acquisition and 
registration, data processing, test reports). 

Temeljni literatura in viri / Readings: 

J. Douglas, E.A. Noy. 2011. Building Surveys and Reports. Wiley-Blackwell, 4th Edition.  

Building Construction under Seismic Conditions in the Balcan Region, Vol. 5, Repair and Strengthening of 
Reinforced Concrete, Stone and Brick Masonry Buildings. 1983. Vienna, UNDP /UNIDO. 

Building Construction under Seismic Conditions in the Balcan Region, Vol. 6, Repair and Strengthening of 
Historical Monuments and Buildings in Urban Nuclei. 1983. Vienna, UNDP /UNIDO. 

SIST EN 1998-3:2005 Eurocode 8: Design of structures for earthquake resistance – Part 3: Assessment and 
retrofitting of buildings.  

M. Tomažević. 1991. Introduction into experimental analysis of structures. Ljubljana, UL. 

Cilji in kompetence: Objectives and competences: 

- Spoznati glavne vplive na življenjsko dobo,  
uporabnost in odpornost konstrukcije.  
- Spoznati ukrepe za zviševanje preostale  
življenjske dobe objektov.  
- Usposabljanje za sistematični pristop k snovanju 
in projektiranju popravil in utrditev konstrukcij ter 
njihovega vzdrževanja kot preventivnega ukrepa.  
- Spoznavanje eksperimentalno podprtega razvoja 
metod in tehnik sanacij.  
- Spoznavanje metod merjenja količin pri 
obremenitvah konstrukcij.  
- Uvajanje v sistematični pristop k izvedbi  
preiskav konstrukcij.  
- Razvijanje osnov za vrednotenje ekonomike 
sanacijskih ukrepov.  

- Acquiring knowledge regarding influencing factors 
for life expectancy, serviceability and resistance of 
structures.  
- Acquiring knowledge regarding measures how to 
increase the life expectancy of CE assets.  
- Training for systematic approach in planning and 
design of repair and retrofitting actions as well as 
for proper maintenance as mitigation action.  
- Knowledge in respect to experimentally supported 
development of methods for repair and retrofitting.  
- Knowledge in data acquisitions during testing of 
structures.  
- Introduction into systematic approach for planning 
and design of testing the structures.  
- Development of basics regarding the costs of 
retrofitting actions. 
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Predvideni študijski rezultati: Intended learning outcomes: 

- Pridobitev znanja s področja materialov in 
propadanja konstrukcij, načini prenove in obnove, 
metode testiranja, pridobivanje in obdelava 
podatkov, laboratorijsko (model in prototip) in 
terensko testiranje konstrukcij.  

- Procesi propadanja materialov in osnov o trajnosti 
konstrukcij in načinov zvišanja preostale življenjske 
dobe objektov. Omogoča tudi obvladovanje 
strokovnega znanja za projektiranje, izvajanje in 
vzdrževanje objektov.  

- Praktična uporaba rezultatov eksperimentalnega 
ugotavljanja lastnosti konstrukcij pri reševanju 
najbolj zahtevnih primerov propadlosti ali 
preobremenjenosti konstrukcij. Pridobljeno znanje 
je osnova za zaposlitev v podjetjih, ki se ukvarjajo z 
vzdrževalnimi in sanacijskimi deli od inženiringa do 
izvedbe.  

- Znanja in spretnosti pridobljena pri laboratorijskih 
vajah in seminarju omogočajo boljše poznavanje 
konstrukcij in razumevanje njihovega odziva na 
različne obremenitve. 

- Nabor specializiranih znanj s področja vzdrževanja 
in sanacij objektov se lahko poveže v širši sklop s 
konstrukcijskim seminarjem kot nadgradnja 
osnovnih znanj pridobljenih pri predavanjih ali kot 
samostojni seminar. 

 - Obtaining knowledge related to material and 
structural decay, methods for repair and 
retrofitting, testing methods, data acquisition and 
processing, laboratory (model and prototype) and 
in-situ tests of structures. 

- Decay processes of materials and basics of 
sustainability of structures and solutions to increase 
the life expectancy of CE objects. Enables 
professional approach for design, execution and 
maintenance of CE assets.  

- Practical application of experimental results of 
properties of structures for solving problems 
related to either decay or overloading of structures. 
Acquired knowledge serve as a solid base for job 
position in companies that are focused on 
maintenance and retrofitting actions from the stage 
of planning to execution level.  

- Knowledge and skills gained through laboratory and 
seminar work enables better understanding of 
engineering structures and their respond in respect 
to different loading conditions.  

- Set of specialized skills from the field of 
maintenance and retrofitting of CE assets can be 
easily incorporated through broader aspect related 
to seminar from the course from Structures as 
upgrading of basic structural knowledge or they can 
be applied through the seminar of its own. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja na osnovi učbenika, ki ga pripravi 
nosilec predmeta s sodelavci. Seminar kot uvajanje 
v projektiranje sanacijskih posegov in vzdrževanje 
objektov. Manjše skupine študentov (do 4) izdelajo 
seminarsko nalogo.  
Laboratorijske vaje v skupini do 15 študentov, kjer 
se ti seznanijo z osnovnimi merilnimi tehnikami in 
metodami in preskušanja konstrukcij na primeru 
modela in konstrukcijskih elementov v naravni 
velikosti. 

Lectures are based on the book prepared by the 
professor in charge together with co-workers.  
Seminar represent solid base for design of planning 
maintenance and retrofitting actions. Small groups 
of students (up to 4) working together on case 
study.  
Laboratory work in groups up to 15 students, where 
they are introduced to the basic measuring 
techniques and methods for testing structures on 
model level and structural elements on prototype 
level. 
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Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Seminarska naloga  
Laboratorijske vaje 
Izpit  

40 % 
30 % 
30 % 

Seminar  
Laboratory work 
Exam  

Reference nosilca / Lecturer's references: 

BOSILJKOV, V., D`AYALA, D., NOVELLI, V. Evaluation of uncertainties in determining the seismic  
vulnerability of historic masonry buildings in Slovenia: use of macro-element and structural element 
modelling. Bulletin of earthquake engineering, ISSN 1570-761X, [v tisku] 2014, letn. XX, št. X, str. 1-19, 
ilustr., doi: 10.1007/s10518-014-9652-7.  
CATTARI, S., LAGOMARSINO, S., BOSILJKOV, V., D`AYALA, D. Sensitivity analysis for setting up the 
investigation protocol and defining proper confidence factors for masonry buildings. Bulletin of 
earthquake engineering, ISSN 1570-761X, [v tisku] 2014, letn. XX, št. X, str. 1-23, ilustr., doi: 
10.1007/s10518-014-9648-3.  
KRŽAN, M., GOSTIČ, S., BOSILJKOV, V. Application of different in-situ testing techniques and vulnerability 
assessment of Kolizej palace in Ljubljana. Bulletin of earthquake engineering, ISSN 1570-761X, [v tisku] 
2014, letn. XX, št. X, str. 1-22, ilustr., doi: 10.1007/s10518-014-9639-4. JARC SIMONIČ,  

M., GOSTIČ, S., BOSILJKOV, V., ŽARNIĆ, R. In-situ and laboratory tests of old brick masonry strengthened 
with FRP in innovative configurations and design considerations. Bulletin of earthquake engineering, ISSN 
1570-761X, [v tisku] 2014, letn. XX, št. X, str. 1-22, ilustr., doi: 10.1007/s10518-014-9644-7.  
URANJEK, M.; BOSILJKOV, V.; ŽARNIĆ, R.; BOKAN-BOSILJKOV V. 2012. In situ tests and seismic  
assessment of a stone-masonry building, Materials and Structures, Vol.: 45, Issue: 6, p., 861- 879, June 
2012.  
BOSILJKOV, V.; URANJEK, M.; ŽARNIĆ, R.; BOKAN-BOSILJKOV, V. (2010) An integrated diagnostic  
approach for the assessment of historic masonry structures. Journal of cultural heritage, Vol.: 11, Issue: 3, 
p.: 239-249, Published: JUL-SEP 2010.  
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Prostorsko planiranje in ogroženost pred poplavami 

Course title: Spatial planning for flood protection 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

2 3, 4 

Water Science and Environmental 
Engineering – second cycle MA  

2 3, 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

37 38 75 5 

Nosilec predmeta / Lecturer: prof. dr. Mitja Brilly , prof. dr. Andrej Pogačnik 

Jeziki / 
Languages: 

Predavanja / Lectures: angleški / English 

Vaje / Tutorial: angleški / English 

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Uvod v prostorsko načrtovanje, temelje 
trajnostnega načrtovanja in pregled pravnih podlag 
urejanja prostora. Pregled sodobnega znanja v 
prostorskem načrtovanju v državah EU. 
Mednarodno načrtovanje. Načrtovanje na državni 
ravni. Regionalno načrtovanje. Urbano in krajinsko 
načrtovanje. Lokalno in podrobno načrtovanje. 
Varovanje pred poplavami na vseh ravneh urejanja 
prostora. Pravni vidiki prostorskega načrtovanja. 
Celovito in sektorsko načrtovanje. Trajnostno 
načrtovanje. Primeri dobre prakse. Načrtovanje z 
upoštevanjem varovanja pred poplavami na 
državni, regionalni in lokalni ravni; lokalno in 
detajlno načrtovanje območij z upoštevanjem 
ukrepov nadzora in zaščite pred poplavami ter 
blaženja posledic poplav z ukrepi prostorskega 
načrtovanja. Metode in tehnike. Analiza praktičnih 
primerov. Zbiranje in obdelava prostorskih 
podatkov. Kartiranje ranljivosti, analiza vpliva 
poplav, presoja vplivov na okolje in prostorsko 
planiranje. Metode in tehnike urbanističnega 

Lectures 

Introduction to spatial planning, foundations of 

sustainable planning and overview of legal 

foundations of spatial planning. Review of current 

knowledge in spatial planning in the EU countries. 

International design. Planning at the national level. 

Regional planning. Urban and landscape planning. 

Local and detailed planning. Flood protection at all 

levels of planning. Legal aspects of spatial planning. 

Comprehensive and sectoral planning. Sustainable 

planning. Examples of good practice. Planning with 

respect to flood protection at state, regional and 

local levels. Local and site planning with respect to 

flood control and protection and flood mitigation by 

spatial planning. Methods and techniques. Analysis 

of practical examples. Collection and processing of 

spatial data. Vulnerability mapping, analysis of the 

impact of floods, environmental impact assessments 

and spatial planning. Methods and techniques of 

urban planning with regard to flood control. 
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načrtovanja v zvezi z nadzorom poplav. 
Načrtovanje in varstvo pred poplavami z 
gradbenimi in negradbenimi ukrepi. 
Seminar  
Študentje delajo skupaj na načrtih regije ali mesta z 
upoštevanjem razvoja in varovanja pred 
poplavami. Analizirajo posamezne praktične 
primere. 

Planning and flood protection construction, without 

structural measures. 

Seminar 

Students work together on plans for regions or cities 

with respect to development and flood protection. 

They analyze practical examples. 

Temeljni literatura in viri / Readings: 

Colley B.C. 2005. Practical manual of land development, Mc Graw Hill.  
De Chiara 1984. Time saver standards for regional development, McGraw-Hill.  
Fukuoka S. 1999. Floodplain riska management, Balkema AA, 1998EU commission: European spatial 
development and floods directives CESDP, POTSDAM FLOODS Directive 1999.  
Stiftel B.,Watson C. 2005. Dialogues in urban and regional planning. Routledge Espon Atlas selection topics. 
Wegener M. Button K., Nijkamp P. 2007. Planning history and methodology, EE Pugusnik, UK selected 
topics.  
The World Bank. 1991. Environmental assessment source book, Washington, Chapters 1-3. 
EU flood research reports, AWARE, URBEM. 
Dostopno na: http://councilforeuropeanstudies.org/ 
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 

- Pridobljeno poglobljeno teoretično znanje o 
prostorskem planiranju in poplavah.  

- Razumevanje prakse prostorskega planiranja in 
vpliva poplav na prostorsko planiranje.  

- Uporaba metod prostorskega planiranja pri 
varovanju pred poplavami. 

Kompetence 

- Sposobnost presoje možnosti upoštevanja 
prostorskega planiranja pri varovanju pred 
poplavami.  

- Izdelava osnov poplavne varnosti za potrebe 
prostorskega planiranja. 

 Objectives 

- Obtained in-depth theoretical knowledge of spatial 
planning and floods.  

- Understanding the practice of spatial planning and 
the impact of floods on spatial planning.  

- Using the methods of spatial planning for 
protection against flooding. 

Competences 

- Ability to assess the possibilities of considering the 
possibility of spatial planning for planning flood 
protection.  

- Creating the basics of flood protection for the 
needs of spatial planning. 

Predvideni študijski rezultati: Intended learning outcomes: 

- osnovnih terminov prostorskega planiranja 
- osnov metod prostorskega planiranja 
- uporaba prostorskega planiranja in GIS  
- kritično presojanje problemov pri planiranju 

- Basic terms of spatial planning.  
- Basic methods of spatial planning.  
- Use of spatial planning and GIS  
- Critical assessment of problems in planning 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja in uporaba pridobljenih znanj pri 
izdelavi individualne seminarske naloge. 

Lectures and application of acquired knowledge in 
the writing of individual seminars. 
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Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Seminarska naloga 
Pisni in/ali ustni izpit 

50 % 
50 % 

Coursework 
Written and / or oral examination 

Reference nosilca / Lecturer's references: 

Brilly, M.(2007). Local flood defence systems in Europe. V: ASHLEY, Richard M. (ur.). Advances in urban 
flood management. Leiden; New York: Taylor & Francis, cop. 2007, 
Brilly, m., Blanksby, j., Jacimovic, n., Lawson, n., Stanic, M. (2010). Urban floods : Types  of flooding. V: 
Zevenbergen, Chris. Urban flood management. Boca Raton: CRC Press, 
Brilly, M., Rusjan, S., Vidmar, A. (2006). Monitoring the impact of urbanisation on the Glinscica stream. 
Phys. chem., 17, 1089-1096. 

Pogačnik, A. (2001). Usmeritve in kriteriji za načrtovanje slovenskih naselij. Urbani izziv, let. 12, št. 2, 70-
79. 
Pogačnik, A. (2005). Prispevek k integraciji prostorskega, socialnega, gospodarskega in okoljskega 
načrtovanja. Dela., 24, 49-59. 
Pogačnik, A.  (2007). Trajnostna raba tal kot planetarna obveza človeštva = Sustainable land use as a 
global commitment. Geod. vestn, št. 2, letn. 51, 215-225.  
Dostopno na: http://www.geodetski- vestnik.com/51/2/gv51-2_215-225.pdf 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Računalniško integrirana graditev 

Course title: Computer integrated construction 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Gradbeništvo - druga stopnja MA Gradbene konstrukcije 1 2 

Civil Engineering - second cycle MA Structural engineering 1 2 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

45 15 15 75 5 

Nosilec predmeta / Lecturer: prof. dr. Žiga Turk 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / Slovene 

Vaje / Tutorial: slovenski / Slovene 

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
vloga gradbene informatike; kaj je gradbena 
informatika in njena zgodovina; specifični problemi 
gradbene informatike, modeli in paradigme 
oblikovanja in načrtovanja in vloga IT, tehnološki, 
znanstveni in razvojnociklični okviri IT; uvajanje 
informatike v podjetja; strateški vidiki 
informatizacije na področju gradbeništva;  
 vloga in mesto informatike v gradbenem podjetju 
in družbi; reinženiring poslovih procesov in 
uvajanje IT,  gradbena informatika kot poklicna 
priložnost; tematski zemljevid gradbene 
informatike, modeliranje kot metoda reševanja 
problemov; računalniško integrirana graditev; 
komunikacijska integracija, informacijska 
integracija; procesna integracija; povezovanje 
znanja, rezultati; računalniško integrirana graditev; 
sočasno inženirstvo (concurrent engineering); 
virtualna podjetja, eDelo, ePoslovanje; česa 
računalniki ne zmorejo. 

Laboratorijske in seminarske vaje 

Lectures 
Role of construction informatics; definition of 
construction informatics and its history; specific 
problems of construction informatics (uniqueness); 
models and paradigms of design and planning and 
the role of IT; technological, scientific and 
development frameworks of IT in  

Construction; introduction of information 
technology in enterprises; strategic aspects of 
information in the field of construction; role of IT in 
construction company and broader in society; 
construction business process; reengineering and 
introduction of ITC the ITC as a career opportunity; 
hematic map construction information; modelling as 
a method of problem solving; computer-integrated 
construction. How: integration of communication, 
information integration, process integration, 
integration of knowledge results in computer-
integrated construction and concurrent engineering 
(concurrent) engineering; virtual enterprises eWork, 
eBusiness; what computers are not able to. 
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O posamezne vaje in seminar iz računalniško 
integrirane graditve in uporabo orodij na 
projektnem problemu. 

Laboratory and tutorials 
Individual exercises and seminar in computer 
integrated construction and use of tools in the 
project problem. 

Temeljni literatura in viri / Readings: 

Turk, Ž, Računalniško integrirana graditev, 27 snopičev prosojnic, spletna učilnica FGG. 
Različni avtorji, Global Center for Excellence in Computing teaching modules, 
http://www.asce.org/gcec/Zarli, Alain et al. (2004). Building a Better Future, eBook, ICCI Consortium. 
Hardin, Brad. BIM and construction management: proven tools, methods, and workflows. John Wiley & 
Sons, 2011. 
Eastman, Chuck, et al. BIM handbook: A guide to building information modeling for owners, managers, 
designers, engineers and contractors. John Wiley & Sons, 2011. 
Raphael, Benny, and Ian FC Smith. Fundamentals of computer-aided engineering. John Wiley & Sons, 2003. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Spoznati pomen informatike kot povezovalnega 
gradnika med subjekti gradbene industrije in 
procesi, ki v njej potekajo. 
- Spoznati osnovno teoretično in tehnološko 
ozadje rešitev problema povezovanja v industriji. 
- Poglobiti razumevanje o neposrednih in 
strateških vidikih informatizacije v gradbeništvu 
- Postaviti konceptualni okvir tematik gradbene 
informatike, ki ga bodo v toku študija na smeri 
izpopolnili drugi predmeti. 
- Razumeti pomen specialistovega področja v 
gradbeni industriji in z njo povezanih panogah.  

Pridobljene kompetence 
- Sposobnost strateškega in kritičnega razmišljanja 
o uporabi informacijskih tehnologijah v
gradbeništvu. 
- Sposobnost uporabe tehnoloških rešitev. 

Objectives: 
- Understand the importance of information 
technology as an integrating element among the 
entities of construction industry and its processes. 
- Recognize basic theoretical and technological 
backgrounds for the solutions of connecting the 
industry. 
- Deepen the understanding of the direct and 
strategic aspects of informatization in construction 
- Establish a conceptual framework of themes and 
topics of construction informatics, which will (in the 
course of study be detailed by other courses) 
- Understand the importance of information 
specialists in the field of construction industry and 
related industries. 

Acquired competences 
- Ability of strategic and critical thinking about the 
use of information technology in construction. 
- Ability the use of technological solutions, 
software. 

Predvideni študijski rezultati: Intended learning outcomes: 

- Vloga informatike v družbi nasploh in v 
gradbeništvu posebej. 
- Pregled nad temami gradbene informatike. 
strateški vidiki informatizacije na področju 
gradbeništva. 
- Razumevanje znanstvenih metod dela v gradbeni 
informatiki. 
- Raba ključnih orodij za delo in učenje na daljavo. 
- Uporaba znanstvenih metode pri informatizaciji 
procesov v gradbeništvu. 

- The role of information technology in society in 
general and in construction in particular. 
- An overview of the topics of construction 
informatics. 
- The strategic aspects of information in the 
field of construction. 
- Understanding of scientific methods in 
construction Informatics. 
- Use of the key tools for distance working and 
distance learning. 
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- Kritična analiza uporabe IKT v gradbeništvu. 
- Sposobnost uporabiti metode znanstvenega dela 
v okviru gradbene informatike tudi na druga 
področja. 
- Sposobnost sistematične analize uporabe 
informacijskih tehnologij. 
- Sposobnost organiziranja IKT podpore projektom. 
- Sposobnost postati informacijski manager (CIO) 
projekta. 

- Use of the key tools for the three kinds of 
integration (information-knowledge, process, 
communication). 

- Using scientific methods in the computerization 
processes in construction. 
- Critical analysis of the use of ICT in construction. 
- Ability to use the methods of scientific work in the 
context of construction information to other areas 
- Ability of systematic analysis of the use of 
information technologies. 
- Ability to organize ICT project support. 
- Ability to become an IT manager (CIO) of a project, 
of BIM manager of a project. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja z diskusijo s študenti. Vaje in 
demonstracije v šoli. Samostojno delo s 
korekturami doma. 

Lectures including discussion with students. 
Distance learning. Project based leaning.  
Teamwork. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Teoretično znanje na izpitu 
Sodelovanje na vajah in predavanjih 
Projektni izdelek 

40 % 
20 % 
40 % 

Theoretical exam 
Activity and collaboration 
Project work quality 

Reference nosilca / Lecturer's references: 

MEŽA, Sebastjan, TURK, Žiga, DOLENC, Matevž. Component based engineering of a mobile BIM¬based 
augmented reality system. Automation in construction, ISSN 0926¬5805. [Print ed.], jun. 2014, letn. 42, št. 
X, str. 1-12, ilustr. http://www.sciencedirect.com/science/article/pii/S0926580514000363, doi: 
http://dx.doi.org/10.1016/j.autcon.2014.02.011. 
TODOROVIĆ, Miloš, TURK, Žiga. Upoštevanje trajnostnih kriterijev pri projektiranju z orodjem BIM = 
Designing using sustainability criteria with BIM tools. Gradbeni vestnik, ISSN 0017¬2774, okt. 2011, letn. 
60, št. 10, str. 279¬284, ilustr.  
KLINC, Robert, TURK, Žiga, DOLENC, Matevž. Engineering collaboration 2.0 : requirements and 
expectations. Journal of information technology in construction, ISSN 1874¬4753, 2009, letn. 14, pos. št., 
str. 473¬488, ilustr. http://www.itcon.org/2009/31.  
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Sociološko ekonomska ocena ogroženosti pred poplavami 

Course title: Socioeconomical assessment of flood protection 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

2 3, 4 

Water Science and Environmental 
Engineering – second cycle MA  

2 3, 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

37 38 75 5 

Nosilec predmeta / Lecturer: prof. dr. Mitja Brilly, doc. dr. Aleksander Kešeljević, izr. prof. dr. Drago 
Kos in prof. dr. Marko Polič 

Jeziki / 
Languages: 

Predavanja / Lectures: angleški / English 

Vaje / Tutorial: angleški / English 

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Uvod v socialne in ekonomske poglede vodne 
politike in varovanje pred poplavami. Osnovna 
načela politike do voda. Socialni in ekonomski 
pogledi. Procesi odločanja. Različni kulturni in 
politični pogledi pri procesih odločanja (od zgoraj 
navzdol in od spodaj navzgor). Zgodovinski pregled. 
Razumevanje socialnih problemov ocenjevanja 
ogroženosti pred poplavami. Komunikacija in 
sodelovanje javnosti pri politiki do voda (Aarhuška 
konvencija). Sociološki vidiki razumevanja 
ogroženosti zaradi poplav. Legitimizacija in 
posredovanje informacij v sili. Javno mnenje 
nasproti strokovnemu znanju. Javna percepcija 
poplav in občutljivost informacij o nesrečah. 
Sposobnosti deležnikov pri komunikaciji zaradi 
opozorila pred poplavami. Ekonomika ogroženosti 
pred poplavami. Analiza stroškov in koristi ukrepov 
za varstvo pred poplavami in podpora odločanju. 
Ekonomske metode za ocenjevanje škode. 
Gospodarske spodbude za preprečevanje poplav in 

Lectures 

Introduction to socioeconomics aspect of water 

policy and flood protection. Basic principles of water 

policy. Social and economic views. Decision-making 

processes. Various cultural and political perspectives 

in decision-making processes (top-down and 

bottom-up). Historical overview. Understanding of 

social problems caused by flood danger and flood 

protection. Communication and public participation 

of stakeholders in water management policies. 

Legitimization and information dissemination in 

emergency situations. Public perception of floods 

and sensibility of information on flood accidents. 

Problems caused by divergences of public and 

expert opinions. Competences of stakeholders in 

communication on floods emergencies. Economics 

threat from flooding. Cost-benefit analysis of 

measures for flood protection and support to 

decision-making. Economic methods to assess the 
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regulativa. Obvladovanje tveganj.  
Seminar 
Študentje delajo skupaj na načrtih regije ali mesta z 
upoštevanjem razvoja in varovanja pred 
poplavami. Analizirajo posamezne praktične 
primere. 

damage. Economic incentives for flood prevention 

and regulation. Risk management. 

Seminar 

Students work together on regional plans or city 

plans with respect to development and flood 

protection. Analysis of specific practical examples. 

Temeljni literatura in viri / Readings: 

Colley B.C. 2005. Practical manual of land development, Mc Graw Hill.  
De Chiara. 1984. Time saver standards for regional development, McGraw-Hill.  
Fukuoka S. 1999. Floodplain riska management, Balkema AA, 1998EU commission: European spatial 
development and floods directives CESDP, POTSDAM FLOODS Directive 1999.  
Stiftel B.,Watson C. 2005. Dialogues in urban and regional planning. Routledge Espon Atlas selection topics. 
Wegener M. Button K., Nijkamp P. 2007. Planning history and methodology, EE Pugusnik, UK selected 
topics.  
The World Bank. 1991. Environmental assessment source book, Washington, Chapters 1-3. 
EU flood research reports, AWARE, URBEM. 
Dostopno na: http://councilforeuropeanstudies.org/ 
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 

- Pridobljeno poglobljeno teoretično znanje o 
socioloških, ekonomskih in psiholoških problemih 
pri poplavah.   

- Razumevanje socialnih in ekonomskih problemov 
in kako jih reševati. 

Kompetence 

- Sposobnost upoštevanja socioloških in 
ekonomskih osnov pri varovanju pred poplavami. 

 Objectives 

- Obtained in-depth theoretical knowledge of 
sociological, economic and psychological problems 
of floods.  

- Understanding the social and economic problems 
and how to solve them. 

Competences 

- Ability to take into account sociological and 
economic aspects of protection against floods. 

Predvideni študijski rezultati: Intended learning outcomes: 

- osnovnih terminov sociologije, ekonomije in 
psihologije,  
- socioloških in ekonomskih osnov, 
- razumevanje ekonomskih, socioloških in 
psiholoških analiz,  
- kritično presojanje socioloških, ekonomskih in 
psiholoških problemov pri poplavah.  

- Basic terms of sociology, economics and 
psychology;  
- Sociological and economic bases; 
- Understanding of the economic, sociological and 
psychological analysis;  
- Critical assessment of sociological, economic  
and psychological problems of floods. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja in uporaba pridobljenih znanj pri 
izdelavi individualne seminarske naloge. 

Lectures and application of the acquired knowledge 
in the writing of individual seminars. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Seminarska naloga 
Pisni in/ali ustni izpit 

50 % 
50 % 

Coursework 
Written and / or oral examination 
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Reference nosilca / Lecturer's references: 

Brilly, M., Polič, M. (2005). Public perception of flood risks, flood forecasting and mitigation. Nat. hazards 
earth syst. sci., 5/3, 345-355. 
BRILLY, M. (2010). Urban floods : The influence of climate and other factors. V: ZEVENBERGEN, Chris. 
Urban flood management. Boca Raton: CRC Press, 
Brilly, M. (2007). Local flood defence systems in Europe. V: Ashley, Richard M. (ur.). Advances in urban 
flood management. Leiden; New York: Taylor & Francis, 321-338. 

Kešeljević, A. (2007). Social capital as factor of evolutionary changes within the economic theory of 
organization. Ekon. čas., 55, 1, 79-93 
Kešeljević, A. (2007). Understanding social capital within the framework of economic theory of 
organization : a theoretical approach. Management (Split), May, vol. 12/1, 1-24. 
Kešeljević, A. (2008). Going beyond the derogative attitude towards knowledge within particular scientific 
communities. E+M, Ekon. Manag., vol. 11, 3, 73-84 

Kos, D. (2005). Participativna prenova mest = Participatory urban renewal. Urbani izziv, 2005, let. 
16, št. 2, 16-23, 141-146. 
Kos, D. (2006). Urbanistični diskurzi med strokovnostjo in strokovnjaštvom. Urbani izziv, 2006, letn. 17, št. 
1/2, 85-92. 
Kos, D. (2004). Javno mnenje o okolju. V: Malnar, B. (ur.), BERNIK, Ivan (ur.). S Slovenkami in Slovenci na 
štiri oči : ob 70-letnici prof. Nika Toša, (Dokumenti SJM, 11). Ljubljana: Fakulteta za družbene vede, IDV, 
CJMMK, 307-320. 

Malešič, M., Bašić-Hrvatin, S., Polič, M. (2006). Komuniciranje v krizi, (Knjižna zbirka Varnostne študije). 
Ljubljana: Fakulteta za družbene vede, 208 str. 
Polič, M., Repovš, G., Natek, K., Klemenčič, M. M., Kos, D., Ule, M., Marušič, J., Kučan, A. (2005). A 
cognitive map of Slovenia: perceptions of the regions. Int. j. psychol., vol. 40, no. 1, 27-35. 
Polič, M., Marušič, J., Kos, D., Natek, K. (2005). People-environment studies in Slovenia : past and 
prospects. V: Martens, B. (ur.), Keul, A. G. (ur.). Designing social innovation : planning, building, 
evaluating. Toronto: Hogrefe, 17-26. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Statika gradbenih konstrukcij 

Course title: Structural analysis 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Gradbeništvo - druga stopnja MA Gradbene konstrukcije 1 1 

Civil Engineering - second cycle MA Structural engineering 1 1 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 15 30 75 5 

Nosilec predmeta / Lecturer: prof. dr. Tatjana Isaković 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski / English
Vaje / Tutorial: slovenski / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja in vaje 
Inženirsko modeliranje temperaturnih vplivov v 
konstrukcijah ter modeliranje premičnih obtežb s 
posebnim poudarkom na prometni obtežbi 
mostov, inženirsko modeliranje konstrukcij s 
prostorskimi linijskimi modeli, metoda končnih 
elementov (MKE) za linijske prostorske 
konstrukcije, vpliv strižne togosti na odziv, račun 
učinkov temperaturnih vplivov in premikov podpor 
z MKE, račun vplivnic, uporaba računalniškega 
programa za analizo učinkov temperaturnih 
vplivov, premikov podpor in pomične obtežbe.  

Seminar 
Individualna seminarska naloga, v okviru katere 
študent na primeru konkretnega objekta uporabi 
znanja, pridobljena v okviru predavanj in vaj. 
Študent: naredi analizo obtežbe, pripravi ustrezen 
računalniški model konstrukcije in obtežbe, naredi 
analizo konstrukcije (s programom in "peš" 
računom), določil kombinacije učinkov posameznih 

Lectures and tutorials 
Engineering modelling of temperature actions 
according to relevant standards; engineering 
modelling of traffic load on bridges according to 
relevant standards; 3D modelling of more complex 
building structures and bridges with beam- column 
elements; influence lines; analysis of structures 
subjected to moveable load; envelopes of the 
effects of movable actions; 3D finite element 
analysis of structures subjected to temperature 
actions, settlements, and moving load using beam-
column elements; shear stiffness in FEM; advanced 
use of the computer programme: analysis of 
structures subjected to temperature actions, 
settlement, and moveable load. Calculation of the 
influence lines and envelopes.  

Project work 
Each student should apply all knowledge presented 
in the framework of lectures and tutorials within 
individual project, which includes: analysis of 
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vplivov v kritičnih prerezih, pripravi tehnično 
poročilo. 

actions on a structure, modelling of actions and 
structure, analysis of structure (using the 
programme and hand calculations), combinations of 
action effects, and preparation of a technical report. 

Temeljni literatura in viri / Readings: 

J. Duhovnik. 2005. Statika linijskih konstrukcij I, Univerza v Ljubljani, UL FGG (str. 67–102, 201-215). 
B. Lutar, J. Duhovnik. 2004. Metoda končnih elementov za linijske konstrukcije, Univerza v Mariboru, 
Fakulteta za gradbeništvo. 
Izbrana poglavja iz standardov SIST EN 1990, SIST EN 1991-1-1, SIST EN 1991-1-3, SIST EN 1991- 1–4, SIST 
EN 1991-1-5, SIST EN 1991-2. 
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 

- Študent pridobi znanje, ki je potrebno za analizo 
prostorskih in bolj zahtevnih linijskih konstrukcij, ki 
so obremenjene z bolj zahtevnimi vrstami vplivov, 

- poglobi znanje o metodah, na katerih temeljijo 
sodobni računalniški programi za analizo 
konstrukcij, ki je pridobljeno na 1. stopnji študija, 

- pridobi znanje za račun konstrukcij za primer 
spremenljivih (pomičnih) obtežb.  

- Teoretično znanje uporabi na konkretnem primeru 
v okviru individualne seminarske naloge. 

Kompetence 

- Študent razume in obvlada modeliranje in analizo 
bolj zahtevnih konstrukcij, obremenjenih z bolj 
zahtevnimi vrstami vplivov. 

 Objectives 

- Students obtain and extend the knowledge about 
3D analysis (using beam-column elements) of more 
complex structures subjected to more complex 
actions.  

- They extend their knowledge about the methods 
that most of computer programmes for the analysis 
of structures are based on. 

- They gain knowledge about the analysis of 
structures subjected to moveable loads, thermal 
loads and settlements.  

- Theoretical knowledge is applied on practical 
individual assignment (project). 

Competences 

- Students are able to analyse complex structures, 
subjected to complex actions. 

Predvideni študijski rezultati: Intended learning outcomes: 

- Znanje in razumevanje principov inženirskega 
modeliranja gradbenih konstrukcij kot prostorskih 
linijskih konstrukcij, temperaturnih vplivov in 
prometne obtežbe na mostovih; razumevanje 
poenostavitev pri modeliranju konstrukcij in 
vplivov na konstrukcije; razumevanje teorije MKE; 
razumevanje fizikalnega pomena podatkov in 
rezultatov analiz; kontrole smiselnosti rezultatov 
računalniških programov.  

- Uporaba principov inženirskega modeliranja 
vplivov in konstrukcij. 

- Vzpostavitev relacij med dejanskimi gradbenimi 
konstrukcijami in ustreznimi računskimi modeli; 
med dejanskimi vplivi na konstrukcije in modeli, 
ter med fizikalnim odzivom konstrukcije in 
njegovim matematičnim modelom  

 - Knowledge and understanding of the principles of 
engineering modelling of moveable actions on 
structures, thermal actions and settlements. 
Knowledge and understanding of the procedures 
used for the analysis of the effects of moveable 
load, thermal actions and settlements.  

- Understanding of the response of complex 
structures (that can be modelled with beam-
column elements) subjected to thermal actions, 
settlements and moveable load.  

- Knowledge and skills to control analyses and the 
results of analyses with computer programmes with 
the special emphasis on the physical significance.  

- Ability to use the principles of engineering 
modelling of actions on structures. 
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- Identifikacija konstrukcij, ki se lahko modelirajo 
kot linijske prostorske konstrukcije; priprava 
podatkov za analizo prostorskih linijskih 
konstrukcij pri različnih vrstah obtežb; uporaba 
računalniških programov, interpretacija rezultatov 
računalniških programov, uporabe rezultatov 
analiz v nadaljnjem procesu projektiranja 
zahtevnejših gradbenih konstrukcij; samostojna 
uporaba standardov. 

- Relationship between real structures and their 
numerical models.  

- Relationship between real actions on structures and 
their numerical models.  

- Relationship between the response of structure and 
its numerical model. 

- Ability to analyse more complex structures 
subjected to static as well as moveable loads. 
Ability to analyse structures subjected to thermal 
actions and settlements. Ability to analyse more 
complex structures using computer programmes 
and ability to control and analyse the output data 
for regular and exceptional actions. Ability to use 
the results of analyses in the next phases of 
structural design.  

- Independent use of standards. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja, seminar, vaje Lectures, seminar (project) and tutorials 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Seminarska naloga 
Pisni izpit 

Oba dela morata biti pozitivna. 
Študent mora uspešno zaključiti semninar 
preden se lahko prijavi na izpit. 

40 % 
60 % 

Seminar (project) 
Exam 

Both parts should be positive. 
Student must successfully complete the 
seminar (project) prior to the 
registration for exam. 

Reference nosilca / Lecturer's references: 

ISAKOVIĆ, Tatjana, FISCHINGER, Matej. Applicability of Pushover Methods to the Seismic Analyses of 
an RC Bridge, Experimentally Tested on Tree Shake Tables. Journal of earthquake engineering, ISSN 
1363-2469, 2011, št. 2, letn. 15, str. 303-320, ilustr., doi: 10.1080/13632461003802009. 
ZOUBEK, Blaž, FISCHINGER, Matej, ISAKOVIĆ, Tatjana. Estimation of the cyclic capacity of beam-to-
column dowel connections in precast industrial buildings. Bulletin of earthquake engineering, ISSN 
1570-761X, 2014  
VIDRIH, Zlatko, FISCHINGER, Matej, ISAKOVIĆ, Tatjana. Numerical investigation on smart magnetically 
controlled elastomeric bearings. Journal of vibration and control, ISSN 1077-5463. [Tiskana izd.], nov. 
2012, letn. 18, št. 13, str. 2073-2084 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Urbanistično načrtovanje 

Course title: Urban planning 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Geodezija in geoinformatika – 
druga stopnja MA 

1 1 

Geodesy and Geoinformation – 
second cycle MA 

1 1 

Vrsta predmeta / Course type Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 30 60 4 

Nosilec predmeta / Lecturer: doc. dr. Alma Zavodnik Lamovšek 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski/ English
Vaje / Tutorial: slovenski / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: 

Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Osnovni pojmi in terminologija v urejanju 
urbanega prostora; trajnostna načela razvoja 
mest, razvoj naselij, tipologija naselij, urbani 
sistem, urbanizacija in urbane rabe tal, 
urbanistična dokumentacija in upravne službe; 
inšpekcija, razvoj urbanih zemljišč: parcelacija v 
stavbne namene, pridobivanje, zemljišč. Izvajanje 
urbanističnih dokumentov, podatkovne osnove, 
mestni informacijski sistemi in njihova uporaba, 
urbana ekologija, presoja vplivov na okolje v 
mestih, mestna prenova. Predavanja o naselitveni, 
proizvodni, centralni rabi tal, o zelenih, prometnih 
in komunalnih površinah in o infrastrukturnih 
sistemih 
Obiski urbanističnih zavodov in mestne uprave za 
urejanje prostora. 
Vaje 
Na osnovi urbanističnega načrta ali regulacije 
zasnovati izvedbeni načrt (OPPN, načrt prenove) 
analizirati posestno stanje, parcelirati prostor in 

Lectures 
Basic notions and terminology in urban spatial 
planning; sustainable principles of urban 
development, development of settlements, 
settlement, typology, urban system, urbanisation 
and urban land use, planning documentation and 
administrative services; inspection, development of 
urban areas: land allotment for building 
development, land acquisition, urban planning, 
implementation of urban planning documents, and 
their application, urban ecology, environmental 
impact assessment in urban areas, urban renovation. 
Lectures on housing, production and central land 
uses; green, transport and municipal areas, and 
infrastructure systems. 
Visits to urban planning institutions and the Urban 
Planning Department of the City Administration. 
Tutorials 
Design of the implementation plan (municipal 
detailed spatial plan or renovation plan), based on 
the town plan or other regulations; analysis of land 
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ga urbano opremiti (tekstovni in grafični elaborat). 
Za isti projekt obdelati strokovne podlage 
pridobivanje podatkov, način pridobivanja 
zemljišča, izvajanje plana ter trženje. 

ownership; land allotment and urban infrastructure 
(textual and graphical report). To analyse and work 
on evidence bases for the project in question; data 
acquisition, land acquisition, plan implementation, 
and marketing. 

Temeljni literatura in viri / Readings: 

Pogačnik, A. 1998. Urbanistično planiranje; učbenik FGG. 
Vrišer, I. 1984. Urbana geografija, UL-FGG, Ljubljana. 
Taylor, N. 1998. Urban Planning Theory since 1945. Sage. Ponatisi 1999, 2001, 2003, 2004. 
Crane, R., Weber, R. (ur.) 2012. The Oxford Handbook of Urban Planning. Oxford university Press. 
Zavodnik Lamovšek, A. 2015. Gradiva za predmet Urbanistično načrtovanje. Spletna učilnica UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- podati geodetskim strokovnjakom celovita 
znanja o urejanju urbanih zemljišč, izgradnji 
naselij, varstvu okolja na urbanih območjih, 
- razumeti možnosti urbanizma v urejanju mest in 
drugih naselij, 
- razumeti stanje in procese razvoja zemljišč.  

Kompetence: 
- poznavanje in razumevanje izvedbenih 
prostorskih dokumentov in planov razvoja 
stavbnih zemljišč, 
- povezovanje z geoinformatiko, komunalnimi 
predmeti, sposobnosti teamskega in 
interdisciplinarnega dela. Navezava na področje 
upravljanja nepremičnin, razvoja zemljišč, 
urbanizma, rurizma. 

Objectives 
- to provide the surveyors with comprehensive 
knowledge of urban planning, construction of 
settlements, and environmental protection in urban 
areas, 
- understand of spatial conditions and land 
development processes, 
- understand the options of urban design in town 
planning. 
Competences: 
- knowledge and understanding of implementing 
spatial planning documents, and development of 
building plots, 
- connections with geoinformation, courses on 
municipal management, capability of team and 
interdisciplinary work. Affiliation to the areas of real 
estate management, land development, urban 
design, rural studies. 

Predvideni študijski rezultati: Intended learning outcomes: 

- osnovno poznavanje vede urbanizma in 
obvladovanje procesov v urbanem prostoru, 
znanja iz načrtovanja na lokalni ravni – rabe tal, 
lokalne infrastrukture, izvedbenih načrtov, 
lokacijskih delov PGD, sodelovanje z javnostjo  
- v gospodarskih družbah za urbanistično 
načrtovanje, za pridobivanje in opremljanje 
zemljišč, znanja, ki so potrebna upravnim 
delavcem v urbanizmu., 
- uporaba znanj na občinah, upravnih enotah, pri 
izdelavi SPRO, UN, lokacijskih načrtov in projektov 
- lastno razumevanje, kritično vrednotenje 
procesov v urbanem prostoru, kritičnost pri 
prenosu vzorov urbanega razvoja iz EU in sveta. 

- basic knowledge of urban design and understanding 
of processes in urban areas, know-how of planning at 
the local level – land use, local infrastructures, 
implementation plans, site-specific part of the 
project for acquisition of building permit (PGD), 
public engagement 
- in companies for urban planning, acquisition and 
development of land; know-how needed by 
administration staff in urban planning. Use of the 
knowledge in municipalities, administrative units, in 
elaboration of spatial development strategies, urban 
plans, detailed site plans and projects. 
- students’ own understanding, critical evaluation of 
processes in urban areas, critical approach to 
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Lastna opažanja procesov v lokalnem okolju in 
njihovem razreševanju, kritičen odnos do 
nelegalnih posegov v prostor. 

transfer of urban development models from the EU 
and elsewhere. Students’ own observations 
regarding the processes in the local environment and 
their solving, critical approach to illegal spatial 
interventions. 

Metode poučevanja in učenja: 

Predavanja 
Učenje s projektnim delom  
Terensko delo 
Seminar (Vsako temo seminarja se obrazloži, 
razdeli gradiva in prouči na terenu (ekskurzija). 
Po delu v skupinah s konzultacijami mentorjev 
se izdelki individualno predstavijo in 
zagovarjajo. V diskusiji sodelujejo vsi 
udeleženci seminarja. 

Lectures 
Project based learning 
Field work  
Seminar work (Each seminar topic is explained, 
materials are handed out, and site visits are 
organised (excursion). Group work and 
consultations by mentors are followed by 
individual presentation and defence of work. All 
seminar participants take part in discussions.) 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Pisni izpit (teoretičen del) 
Naloge in sprotno delo  

50 % 
50 % 

Written examination (theoretical part) 
Coursework and regular work 

Reference nosilca / Lecturer's references: 

ZAVODNIK LAMOVŠEK, Alma, DROBNE, Samo, ŽAUCER, Tadej. Small and medium-size towns as the basis of 
polycentric urban development = Majhna in srednje velika mesta kot ogrodje policentričnega urbanega 
razvoja. Geod. vestn.. [Tiskana izd.], 2008, letn. 52, št. 2, str. 290-312, ilustr. http://www.geodetski-
vestnik.com/52/2/gv52-2_290-312.pdf. 
ZAVODNIK LAMOVŠEK, Alma, ČEH, Marjan, KOŠIR, Uroš. Analiza dostopnosti prebivalcev do javnih 
dejavnosti z medkrajevnim avtobusnim potniškim prometom. V: PERKO, Drago (ur.), ZORN, Matija (ur.). 
Geografski informacijski sistemi v Sloveniji 2009-2010, (GIS v Sloveniji, 10). Ljubljana: Založba ZRC, 2010, 
str. 251-260. 
ZAVODNIK LAMOVŠEK, Alma, FOŠKI, Mojca, ČEH, Marjan. Urban Development and Planning Tools in 
Slovenia. V: LAMI, Isabella M. (ur.). An overview on planning systems and urban markets in Europe, (AO8, 
50). Roma: Aracne editrice, 2005, str. 147-161, ilustr. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Vodenje projektov 

Course title: Project management 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

1 1 

Water Science and Environmental 
Engineering – second cycle MA  

1 1 

Vrsta predmeta / Course type: Obvezni strokovni / Obligatory professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 30 60 4 

Nosilec predmeta / Lecturer: izr. prof. dr. Jana Šelih 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English
Vaje / Tutorial: slovenski  / English

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Projekt kot sistem, cilji projekta, komponente in 
relacije v projektu, odnos z okoljem. Organizacija 
izvajanja projektov, stalna in nestalna projektna 
organiziranost. Področja projektnega vodenja.  
Specifika in faze projektov v gradbeništvu. 
Strukturiranje projekta, matrika odgovornosti.  
Planiranje in spremljanje projektov. Oblikovanje 
projektnega tima. Upravljanje s tveganji.  

Vaje 
Izdelava lastnega projekta od zasnove do 
generalnega plana. Modeliranje tveganj pri 
projektih v gradbeništvu in simulacija vplivov. 

Lectures 
Project as a system, project goals, project 
components and their relationships, project 
environment interaction. Project execution 
organisation, permanent and temporary project 
organisation. Areas of project management 
Specific features and project phases in construction 
projects. Project structuring, responsibility matrix 
Project planning and monitoring. Formation of a 
project team. Risk management.  

Tutorial 
Preparation of a case study. Risk simulation in 
construction projects, impact simulation. 
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Temeljni literatura in viri / Readings: 

Česen, A., Kern, T., Bajec, M. 2008. Vodnik po znanju projektnega vodenja, 3. Izdaja.  Založba 
Moderna organizacija. 
Rant, M., Jeraj, M., Ljubič, T. 1998. Vodenje projektov. 
Šelih, J. 2005. Vodenje gradbenih projektov, delovno gradivo. Ljubljana, UL FGG. 

Cilji in kompetence: Objectives and competences: 

Pridobitev znanj o posameznih udeležencih v 
procesu graditve, fazah projekta (s poudarkom na 
gradbenem projektu), in procesu vodenja 
projekta. 

Acquisition of basic knowledge regarding 
construction project participants, project phases 
(with emphasis on construction projects), and the 
process of project management. 

Predvideni študijski rezultati: Intended learning outcomes: 

Osvojeno znanje s področja projektnega vodenja 
(proces, udeleženci, medsebojni odnosi, oblike 
sodelovanja),  sposobnost uporabe računalniških 
orodij za vodenje projektov. 

Acquired knowledge from the field of project 
management (process, stakeholders, participants' 
relations), ability to use computer – supported 
project management tools. 

Metode poučevanja in učenja: Learning and teaching methods: 

predavanja, laboratorijske vaje lectures, laboratory tutorial 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Pisni izpit (teoretični del) 
Pisni izpiti (računski del) 

50 % 
50 % 

Written exam (theory)  
Written exam (examples) 

Reference nosilca / Lecturer's references: 

Forca, S., Srdič, A., Šelih, J. 2006. Follow up and analysis of time delays in project management. V: 
Semolič, B. (ur.), Kerin, A. (ur.), Stare, A. (ur.). Value management - how to ensure value for project 
stakeholders : proceedings and congress programme. Ljubljana, ZPM Slovensko združenje za 
projektni management, 1-4. 
Šelih, J., Srdič, A. 2007. Time and cause delay analysis in construction projects. V: Milašinović, D. (ur.). 
Medunar. Konf. 2006. Savremeni problemi u granevinarstvu. Subotica: Građevinski fakultet.  
Šelih, J. 2007. Residential building stock refurbishment design supported by a multi criteria 
decision support system. WSEAS Trans. Syst. 6/6, 1124-1131. 
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UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: Vodne moči 

Course title: Hydroelectric power 

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic year 

Semester 
Semester 

Vodarstvo in okoljsko inženirstvo – 
druga stopnja MA  

2 3, 4 

Water Science and Environmental 
Engineering – second cycle MA  

2 3, 4 

Vrsta predmeta / Course type: Izbirni strokovni / Elective professional 

Univerzitetna koda predmeta / University course code: 

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
work 

Druge oblike 
študija 

Samost. delo 
Individ. work 

ECTS 

30 30 60 4 

Nosilec predmeta / Lecturer: doc. dr. Andrej Kryžanowski 

Jeziki / 
Languages: 

Predavanja / Lectures: slovenski  / English 

Vaje / Tutorial: slovenski  / English 

Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: Prerequisites: 

Vsebina: Content (Syllabus outline): 

Predavanja 
Proizvodnja električne energije v RS in vloga vodne 
energije. Osnove načrtovanja energetske rabe 
vodnih virov (dimenzioniranje akumulacij, 
ekonomske in finačne osnove vrednotenja, 
opredelitev specifičnih pokazateljev investicije, 
zakonska regulativa pri načrtovanju vodnih 
elektrarn in umeščanju v elektroenergetski sistem). 
Oprema vodnih elektrarn (turbine, generatorji, 
prenos energije). Tipi vodnih elektrarn 
(akumulacijske, pretočne, črpalne, elektrarne v 
nizu, male HE). Optimizacijski hidravlični modeli 
obratovanja HE (akumulacijske elektrarne, 
pretočne elektrarne v nizu). Optimizacija 
obratovanja HE in vloga HE v elektroenergetskem 
sistemu. Okoljski vidiki načrtovanja in obratovanja 
vodnih elektrarn.  
Vaje 
Račun energetske proizvodnje za akumulacijsko 
elektrarno. Ekonomska optimizacija derivacijskih 
objektov. Preveritev izvedljivosti projekta vodne 
elektrarne.  

Lectures 
Electricity generation in the Republic of Slovenia and 
the role of hydro power. Fundamentals of energy 
use planning of water resources (dimensioning of 
reservoirs, economic and financial baselines of 
evaluation, definition of specific investment 
indicators, legislation governing HPP planning and 
placement in the electric power system). Equipment 
of HPPs (turbines, generators, energy transport).  
Types of hydropower plants (reservoir, run-of- river, 
pumped storage, series of HPPs, small HPPs). 
Optimising hydraulic models of HPP operation 
(reservoir HPPs, series of run-of-river HPPs). 
Optimisation of HPP operation and the role of HPPs 
in the electric power system. Environmental aspects 
of planning and operation of hydropower plants.  
Tutorials 
Calculation of power generation for a reservoir 
power station. Economic optimisation of derivation 
structures. Feasibility assessment of a HPP project. 
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Temeljni literatura in viri / Readings: 

Pemič, A., Mikoš, M. 2008. Inženirska hidrotehnika – skripta. Ljubljana, UL FGG, Katedra za splošno 
hidrotehniko, 400 str.  
Giesecke, J., Mosonyi, E. 1998. Wasserkraftanlagen. Berlin, Springer,  str.1-100 & str.397-590.  
ASME. 1996. Hydropower mechanical engineering, HCI publications, Kansas City, poglavja 2-7 in 10. 
Mosonyi, E. 1991. High-head power plants - Vol 2/A, Akademia Kiado, Budapest, 519 str. 
Učno gradivo v spletni učilnici UL FGG. 

Cilji in kompetence: Objectives and competences: 

Cilji 
- Nadgraditi znanje s področja hidrotehničnih 
objektov v smeri izrabe vodnih moči.  
- Podati teoretične osnove za načrtovanje vodnih 
elektrarn.  

Kompetence 
- Sposobnost izdelave idejne zasnove vodne 
elektrarne.  
- Sposobnost ocene izvedljivosti vodne elektrarne. 

Objectives 
- To upgrade the knowledge of hydraulic structures 
in the sense of water power exploitation.  
- To give theoretical bases of HPP planning.  

Competences 
- Ability to elaborate the preliminary concept design 
of a hydropower plant.  
- Ability to assess the feasibility of the hydropower 
plant. 

Predvideni študijski rezultati: Intended learning outcomes: 

- Pridobljeno poglobljeno znanje s področja hidro 
energetike.  
- Razumevanje procesa načrtovanja in umestitve 
vodne elektrarne v elektro energetski sistem.  
- Osvojene računske spretnosti za izdelavo idejne 
zasnove vodne elektrarne in izdelave študije 
izvedljivosti.  
- Sposobnost kritične presoje vhodnih podatkov in 
dobljenih računskih rezultatov pri načrtovanju 
energetske rabe vodnih virov.  
- Sposobnost izdelati tehnično, finančno in 
ekonomsko presojo izvedljivosti energetske rabe 
vodnega vira. 

- Acquisition of in-depth knowledge of the 
hydropower sector.  
- Understanding of the planning process and 
placement of the hydropower plant in the electrical 
power system.  
- Acquisition of calculation skills for the preparation 
of the HPP preliminary concept design, and the 
feasibility study.  
- Ability of critical assessment of input data and 
obtained calculation results in design of energy use 
of water resources.  
- Ability to elaborate technical, financial and 
economic feasibility assessment of power 
exploitation of the water resource in question. 

Metode poučevanja in učenja: Learning and teaching methods: 

Predavanja in seminarske vaje. Lectures and tutorial. 

Načini ocenjevanja: 
Delež (v %) / 
Weight (in %) Assessment: 

Vaje 
Pisni izpit 

50 % 
50 % 

Coursework/exercises 
Written examination  
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