UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Bioklimatsko nacrtovanje
Bioclimatic Design

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041690
Koda uéne enote na ¢lanici/UL Member course code: 1065
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 20 0 0 85 0 5
Nosilec predmeta/Lecturer: Ales Krainer
Izvajalci predavanij: Ales Krainer

Izvajalci seminarjev:
lzvajalci vaj:

Izvajalci klinicnih vaj:
lzvajalci drugih oblik:
Izvajalci prakticnega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje Studijskih
obveznosti:

Vsebina:

Vloga sonaravnosti v oblikovanju pametnega grajenega
okolja in zdravega bivanja. Filozofska misel o poloZaju
Cloveka v grajenem okolju. Klima v prostoru.
Individualizacija prostorov kot izhodisce za ukrepe na
ravni uéinkovitosti in varéne rabe energije: fizioloski,
psiholoski in socioloski vplivi.

Integracija stavbe v naravno in urbano okolje. Gradbena
bionika.

Sistemi procesov nacrtovanja in okviri za oblikovanja
sistemov ocenjevanja ucinkovitosti bivalnega in
delovnega okolja.

Inovativni sistemi in proizvodi.

Predavanja/Lectures:

Izbirni predmet/Elective course

Slovenscina
Slovenscina

Prerequisites:

Content (Syllabus outline):

Role of sustainability in the design of built environment
and healthy living environment.

Philosophical thought on situation of man in built
environment. Environmental climate.

Individualization of environment as a basis for measures
in the field of energy efficiency: physiological,
psychological, sociological influences.

Integration of building in natural and urban
environment. Building bionics.

Systems of design processes and frameworks for design
of systems for assessment of efficiency of living and
working environment.

Innovative systems and products.




Temeljna literatura in viri/Readings:

Sustainable architecture, bioclimatic architecture, on line teaching package. SARA — Sustainable
Architecture Applied to Replicable Public Access Buildings / Krainer A, http://kske.fgg.uni-

lj.si/Index_SI.htm, 2008.

Tekoca periodika: Indoor & built environment, Energy & Buildings, Building & Environment

Cilji in kompetence:

Oblikovanje nadgradnje naprednega, specificnega
znanja o konceptualizaciji in

kriticni analizi delovanja bivalnega in delovnega prostora
na osnovi povezanega sploSnega teoreti¢nega znanja s
podrocja tehnike in vedenjskih znanosti.

Student si bo zgradil metodologki in tehnoloski
instrumentarij za reSevanje zahtevnih problemov
nacrtovanja bivalnega okolja s podrocja regulacije
toplotnih in svetlobnih tokov in za identifikacijo in
konceptualizacijo novih zasnov.

Predvideni studijski rezultati:

Znanje in razumevanje:

Znanje: Student bo nadgradil znanje o konceptualizaciji
in kriti¢ni analizi delovanja bivalnega in delovnega
prostora na osnovi povezanega splodnega teoreti¢nega
znanja s podrocja tehnike in vedenjskih znanosti.
Pridobil bo napredna znanja o metodologiji in
tehnoloskem instrumentariju za resevanje zahtevnih
problemov nacrtovanja bivalnega okolja s podrocja
regulacije toplotnih in svetlobnih tokov in za
identifikacijo in konceptualizacijo novih zasnov.
Razumevanje: Student bo razumel pomen regulacije
toplotnih in svetlobnih tokov za identifikacijo in
konceptualizacijo novih zasnov.

Metode poucevanja in ucenja:
Predavanja, izdelava individualnih seminarskih nalog,
Studij tekocih znanstvenih publikacij.

Objectives and competences:

Reaching advanced, specific knowledge on
conceptualisation and critical analyses of functioning of
living and working environment on the basis of
interconnected general theoretical knowledge in the
technical field and in the behavioural sciences.

Student will build methodological and technological
instrument for solving of problems in the design of living
environment dealing with regulation of thermal and
optical flows and for identification and
conceptualisation of new schemes.

Intended learning outcomes:

Knowledge and understanding:

Knowledge: Students will upgrade the knowledge abot
conceptualisation and critical analyses of functioning of
living and working environment on the basis of
interconnected general theoretical knowledge in the
technical field and in the behavioural sciences. Student
will get advanced knowledge on methodological and
technological instrument for solving of problems in the
design of living environment dealing with regulation of
thermal and optical flows and for identification and
conceptualisation of new schemes.

Understanding: Student will understand the meaning of
regulation of thermal and optical flows for identification
and conceptualisation of new schemes.

Learning and teaching methods:
Lectures, seminar work, study of current scientific
publications.

Nacini ocenjevanja: Delez/Weight Assessment:

Zagovor seminarske naloge s predstavitvijo 30,00 % Defending seminar work by presenting of
portfelja portfolio

Priprava ¢lanka za publikacijo 70,00 % Writing an article for publication

Reference nosilca/Lecturer's references:

1. DOVIJAK, Mateja, SHUKUYA, Masanori, OLESEN, Bjarne W., KRAINER, Ales. Analysis on exergy consumption
patterns for space heating in Slovenian buildings. Energy policy, ISSN 0301-4215. [Printed.], junij 2010, letn. 38, st.

6, str. 2998-3007, ilustr. [COBISS.SI-ID 4969825]

2. KOSIR, Mitja, KRAINER, Ale$, DOVIJAK, Mateja, KRISTL, Ziva. Automatically controlled daylighting for visual and
nonvisual effects. Lighting research & technology, ISSN 1477-1535. [Print ed.], 2011, letn. 43, st. 4, str. 439-455,
ilustr., doi: 10.1177/1477153511406520. [COBISS.SI-ID 5347425]

3. KOSIR, Mitja, KRAINER, Ales, DOVJAK, Mateja, PERDAN, Rudi, KRISTL, Ziva. Alternative to the Conventional
Heating and Cooling Systems in Public Buildings. Strojniski vestnik, ISSN 0039-2480, 2010, letn. 56, st. 9, str. 575-

283, ilustr. [COBISS.SI-ID 5327713]



4. DOVJAK, Mateja, KUKEC, Andreja, KRISTL, Ziva, KOSIR, Mitja, BILBAN, Marjan, SHUKUYA, Masanori, KRAINER,
Ales. Integral control of health hazards in hospital environment. Indoor + built environment, ISSN 1420-326X, okt.
2013, letn. 22, §t. 5, str. 776-795, ilustr. [COBISS.SI-ID 5988705],

5. KOSIR, Mitja, KRAINER, Ales, KRISTL, Ziva. Integral control sistem of indoor environment in continuously occupied
spaces. Automation in construction, ISSN 0926-5805. [Print ed.], 2012, letn. 21, st. 1, str. 199-209, ilustr., doi:
10.1016/j.autcon.2011.06.004. [COBISS.SI-ID 5442145]

6. DOVJAK, Mateja, KRAINER, Ales, SHUKUYA, Masanori. Individualisation of personal space in hospital
environment. International journal of exergy, ISSN 1742-8297. [Print ed.], 2014, letn. 14, st. 2, str. 125-155, ilustr.
[COBISS.SI-ID 6529121]



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Studijski programi in stopnja
Grajeno okolje, tretja stopnja, doktorski

Grajeno okolje, tretja stopnja, doktorski

Univerzitetna koda predmeta/University course code:

Koda uéne enote na élanici/UL Member course code:

Predavanja Seminar Vaje
20 30 0

Nosilec predmeta/Lecturer: Luka Gale

Izvajalci predavanij: Luka Gale

Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih

obveznosti:

Predhodno osvojena znanja iz geologije in/ali biologije v

obsegu 2. bolonjske
stopnje

Vsebina:

- razvoj biosfere

- Geoloski faktoriji, ki vplivajo na ekoloske spremembe
- Fosili kot ekoloski indikatorji

- Vpliv ekoloskih faktorjev na biotsko razsirjenost
- Globalni dogodki in biotska interakcija

- Biotski odgovor na okoljske spremembe

- lzumiranja in radiacije

- Tafonomija

- Funkcionalna in adaptivna morfologija

- Evolucijska paleoekologija

- Paleobiogeografija

- biostratigrafske metode

Predavanja/Lectures:

Biotski odgovor na globalne paleoekoloske spremembe
Biotic Response to Global Paleoecological Change

Studijska smer
Ni ¢lenitve (Studijski program)

Ni ¢lenitve (Studijski program)

0041692
1284
Klinicne vaje Druge oblike
Studija
0 75

Izbirni predmet/Elective course

Anglescina, Sloven
Anglescina, Sloven

Prerequisites:

Letnik

Semestri

Letni, Zimski

Letni, Zimski

Samostojno
delo
0

Ina

§¢
$cina

M.Sc. of Natural or Technical Science

Content (Syllabus outline):
- evolution of biosphere

- Geological factors of ecological changes

- Fossils as ecological (environmental) indicators
- Environmental control on biotic distribution

- Global change and biotic interaction

- Biotic response to environmental change

- Extinction and radiation
- Taphonomy

- Functional and adaptive morphology

- Evolutionary paleoecology
- Paleobiogeography
- methods in biostratigraphy

ECTS




Temeljna literatura in viri/Readings:

1.) Brenchley, P.J. & Harper, D.A.T. 1998: Palaeoecology: Ecosystem, environements and evolution. — Chapman &

Hall, 402 pp.

2.) Culver, S. J. & Rawson, P. F. 2000: Biotic response to global change. The last 145 million years.

Cambridge Uni. Press, 501 pp.

3.) Cockell, C. (Ed.) 2008: Earth-Life system. Cambridge Uni. Press, 319 pp. Cowen, R. 1995: History of Life. -

Blackwell Sci. 462 pp.

4.) Moore, J. R., Norman, D. B. & Upchurch, P. 2007: Assessing relative abundances in fossil assemblages. -
Palaeogeography, Palaeoclimatology, Palaeoecology, 253, 317-322.

7.) Bromley, R.G. 1990, Trace fossils. - Unwin Hyman, 280 pp.

Dodd, J. & Stanton, R.J. 1990, Paleoecology Concepts and applications. - John Wiley & sons, 502 pp.

8.) Gall, J.C.1995, Paléoécologie Paysages et environments disparus. - Masson, 239 pp.

9.) Donovan, K.S.(ed.)1991, The processes of fossilization. - Belhaven Press, 303 pp

Revije/Journals:

Palaeogeography, Palaeoclimatology, Palaeoecology
Palaios

Paleobiology

Marine Micropaleontology

Palaeontology

Lethaia

Journal of Paleontology

Cilji in kompetence:

Cilji predmeta so spoznati vzroke za globalne okoljske
spremembe (tektonski, klimatski, vulkanski, evstaticni),
spoznati njihov geoloski zapis, biotski odgovor in
prilagoditve (izumiranja, radiacija, morfoloske in
funkcionalne prilagoditve) na okoljske spremembe ter
metode njihovega odkrivanja.

Predvideni studijski rezultati:

Znanje in razumevanje:

Slusatelj bo sposoben vrednotiti nekdanja okolja in
globalne spremembe na osnovi najdenih fosilnih
ostankov razli¢nih Zivalskih in rastlinskih skupin v
sedimentnih zaporedjih, znal jih bo primerno
predstaviti, Casovno umestiti in interpretirati. Zemlja se
skozi svojo zgodovino neprestano spreminja in namen
predmeta je seznaniti slusatelje z dolgoro¢nimi
okoljskim spremembami in geoloskimi perspektivami
danasnjega sveta.

Metode poucevanja in ucenja:

Konzultacije, Studij obvezne in priporocene literature,
izdelava in zagovor seminarske naloge, projektno delo,
priprava na izpit, ustni/pisni izpit.

Nacini ocenjevanja:
pisni izpit/ustno izprasevanje
seminarska naloga ali projekt

Delez/Weight
80,00 %
20,00 %

Objectives and competences:

The aim of the course is to recognize the sources of
global environmental change (tectonic, paleoclimatic,
volcanic, eustatic), to recognize the geological record of
global change, biotic response

to that and methods and steps how to indentify global
change in sedimentary record. The subject provides
review of the response of different animal and plant
groups to global change through

geological history.

Intended learning outcomes:

Knowledge and understanding:

Student will be able to recognize and interpret the
scenario of global changes on

natural environments and ecology of sedimentary
basins in different geological time series with
multidisciplinary techiques (paleontological,
sedimentological, paleoecological). The world has been
changing continually throughout its history so the aim of
the course is to bring the global change on longer-term
and geological perspective to the issues that concern us
today.

Learning and teaching methods:

Consultations, reading of reference literature, writing
on seminar and project work essay, examamination
preparing, written and/or oral examination.

Assessment:
Written exam/oral exam coursework or project
coursework or project



Reference nosilca/Lecturer's references:

Gale, L., Kolar-Jurkovéek, T., Smuc, A., RoZi¢, B. (2012) - Integrated Rhaetian foraminiferal and conodont
biostratigraphy from the Slovenian Basin, eastern Southern Alps. Swiss journal of geosciences, 105/3, p. 435-462,
doi: 10.1007/s00015-012-0117-1.

Gale, L., Rettori, R., Martini, R., Kastelic, S., Praprotnik, J., Jamnik, M. Smuc, A., RoZi¢, B. (2012) - Miliolipora species
(Foraminifera, Miliolina) from the Rhaetian Dachstein Limestone of Karavanke Mts (Slovenia): Palaeoecological and
palaeobiogeographic implications. Revue de Micropaléontologie, 55/3, p. 99-112, doi:
10.1016/j.revmic.2012.05.001.

Gale, L., Kastelic, A., RoZi¢, B. (2013) — Taphonomic features of Late Triassic foraminifera from Mount Begunjscica,
Karavanke Mountains, Slovenia. Palaios, 28, p. 771-792, doi: 10.2110/pal0.2014.102.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Deformacijska analiza naravnega in grajenega okolja
Deformation Analysis of Natural and Built Environment

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041693
Koda uéne enote na élanici/UL Member course code: 1066
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
30 10 0 0 0 85 5

Nosilec predmeta/Lecturer: Tomaz AmbroZi¢

Izvajalci predavanij: Tomaz AmbroZi¢
Izvajalci seminarjev:

Izvajalci vaj:

Izvajalci klini¢nih vaj:

Izvajalci drugih oblik:

Izvajalci prakti¢nega

usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Znanja iz vsebin predmetov dodiplomskih Studijev
geodezije FGG UL:

UNI: Geodezija |, Geodezija Il, Terenske vaje |, terenske
vaje I, Izravnalni racun |, Izravnalni racun Il, Izravnalni
racun lll, Statistika z elementi informatike (47,5 KT).

GG: Uvod v geodezijo, Detajlna izmera, Statisticne
metode v geodeziji, Izravnalni racun, Precizna klasi¢na
geodetska izmera, Optimizacija geodetskih tehni¢nih del
(38 KT)

TUN: Geodezija, Terestricna detajlna izmera, Statistika z
elementi informatike, Geodetski instrumenti in metode,
Analiza opazovanj v geodeziji, Meritve povecane
natancénosti (35 KT)

Vsebina:

- pridobitev podatkov za deformacijsko analizo in
njihova analiza

- priprava podatkov in orodij za deformacijsko analizo

Predavanja/Lectures:

Izbirni predmet/Elective course

Slovenscina
Slovenscina

Prerequisites:

Finished courses thematically related to the following
topics:

UNI: Geodezija |, Geodezija ll, Terenske vaje |, Terenske
vaje ll, Izravnalni racun |, Izravnalni racun Il, Izravnalni
racun lll, Statistika z elementi informatike (47,5 ECTS).
GG: Uvod v geodezijo, Detajlna izmera, Statisticne
metode v geodeziji, Izravnalni racun, Precizna klasi¢na
geodetska izmera, Optimizacija geodetskih tehni¢nih del
(38 ECTS)

TUN: Geodezija, Terestri¢na detajlna izmera, Statistika z
elementi informatike, Geodetski instrumenti in metode,
Analiza opazovanj v geodeziji, Meritve povecane
natancénosti (35 ECTS)

Content (Syllabus outline):

- Obtaining of data for the deformation analysis and its
analysis

- Data and equipment preparation for the deformation




- obravnava klasi¢nih postopkov deformacijske analize
- predstavitev moznosti uporabe umetnih nevronskih
mreZ v napovedovanju premikanja tock

Temeljna literatura in viri/Readings:

analysis

- Presentation of the classical deformation analysis
methods

- Presentation of possible use of the artificial neural
networks in predicting point

- Caspary, W. F. (1988). Concepts of network and deformation analysis. Kensington: The University of New South

Wales, School of Surveying.

- Mihailovi¢, K., Aleksi¢, I. R. (1994). Deformaciona analiza geodetskih mreza.

Cilji in kompetence:

Cilji:

- spoznati in razumeti sodobne merske tehnologije,
metode in postopke kompleksnih meritev v inZenirskih
merskih mrezah ter postopke izracuna

- na podlagi razli¢nih izracunov in analiz dolociti, ali
dolocena tocka miruje, ali ne

- slediti razvoju in raziskavam tega podrocja
Kompetence:

- Student zna uporabljati mersko opremo, pridobiti
podatke, jih obdelati in analizirati

- Student zna uporabiti razpoloZljiva racunalniska orodja
in programje

- Student zna uporabljati strokovno in znanstveno
literaturo iz tega podrocja

- Student zna predstaviti izsledke deformacijske analize
drugim strokovnjakom

Predvideni studijski rezultati:

Znanje in razumevanje:

Rezultati:

- Student razume principe tehnologij in jih zna pravilno
uporabljati

- Student obdela rezultate najnatancnejSih meritev z
vsemi vplivi in jih zna analizirati

- Student razume postopke deformacijske analize

- Student zna interpretirati rezultate deformacijske
analize

- Student je sposoben komunicirati in sodelovati s
strokovnjaki iz drugih podrocij (gradbenik, geologi,
rudariji ...)

Metode poucevanja in ucenja:
Predavanja, individualne konzultacije in izdelava
individualne seminarske naloge na izbrano temo.

Nacini ocenjevanja:

Nacin (pisni izpit, ustno izprasSevanje, naloge,
projekt) l1zdelava in zagovor seminarske naloge
na izbrano temo. Ustni izpit, ki obsega
teoreticni del (vsebino predavanj ter obvezne in
priporocene literature).

Delez/Weight
100,00 %

Objectives and competences:

Goals:

- To understand modern measurement technologies,
methods and procedures of the kompleksnih
measurements in the geodetic networks as well as
calculation procedures

- To determine the stability of the point on the basis of
different calculations and analyses

- To follow the research and development of the
scientific field

Competence:

- Candidate is able to use measurement equipment,
extract data, process and analyse them

- Candidate is able to use available hardware and
software

- Candidate is able to use relevant specialist literature
- Candidate is able to present results of the deformation
analysis to other experts

Intended learning outcomes:

Knowledge and understanding:

Results:

- Candidate understands technology principles and uses
them correctly

- Candidate processes the results of the most precise
measurements together with all relevant impacts and
knows how to analyse them

- Candidate understands the method of the deformation
analysis

- Candidate is able to interpret the results of the
deformation analysis

- Candidate is able to communicate and cooperate with
the experts from other scientific fields (civil engineering,
geology, mining)

Learning and teaching methods:
Lectures, individual consultations and preparation of
individual term-paper regarding the chosen topic.

Assessment:

Type (examination, oral, coursework, project):
Preparation and presentation of term-paper
regarding the chosen topic, oral examination
regarding the theory (contents of the lectures
and compulsory and recommended literature).



Reference nosilca/Lecturer's references:

- KLOPCIC, Jure, AMBROZIC, Toma?, MARIETIC, Ale, GAMSE, Sonja, PULKO, Bodtjan, LOGAR, Janko. Use of
automatic target recognition system for the displacement measurements in a small diameter tunnel ahead of the
face of the motorway tunnel during excavation. Sensors, , vol. 8, no. 12, str. 8139-8155, ISSN 1424-8220, 2008.
[COBISS.SI-ID 4396641]

- MARIJETIC, Ales, AMBROZIC, Toma?, TURK, Goran, STERLE, Oskar, STOPAR, Bojan. Statistical Properties of Strain
and Rotation Tensors in Geodetic Network. Journal of surveying engineering, let. 136, st. 3, 102-110, ISSN 0733-
9453, 2010. [COBISS.SI-ID 4805473]

- A. Marjeti¢, M. Zemljak, T. AmbroZi¢, Deformacijska analiza po postopku Delft = Deformation analysis: The Delft
approach, Geodetski vestnik, let. 56, §t. 1, 9-26, ISSN 0351-0271, 2012. [COBISS. SI-ID 5786209]

- SAVSEK, Simona, GREGORN, Zoran, AMBROZIC, TomaZ. Measuring meteorological data along the ray path of a
distance meter with an ultra-light aircraft. Survey review, let. 45, §t. 328, 3-12, ISSN 0039-6265, 2013. [COBISS.SI-ID
6136673]

- VRECKO, Anja, AMBROZIC, Toma?. Deformacijska analiza po postopku Fredericton = Deformation analysis: the
Fredericton approach. Geodetski vestnik, let. 57, $t. 3, 479-497, ISSN 0351-0271, 2013. [COBISS.SI-ID 6344289]



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Empiriéno modeliranje okoljskih sistemov
Data-driven Modelling of Environmental Systems

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041699
Koda uéne enote na élanici/UL Member course code: 1697
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
30 10 0 0 0 85 5

Nosilec predmeta/Lecturer:

Izvajalci predavanij:
Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Vpis v doktorski Studij.

Predznanje matematike, fizike ter drugih naravoslovnih
in tehniskih predmetov.

Vsebina:

osnovni koncepti okoljskih modelov populacijske
dinamike, nekataliziranih, kataliziranih in encimatskih
bio-geo-kemijskih reakcij, kompleksni bio-geo- kemijski
modeli, hidroloski in hidravliéni modeli

modelna paradigma: konceptualni vs. empiri¢ni modeli
uvod v metode strojnega ucenja iz podatkov

pregled in analyza razlicnih primerov

uporaba programskega paketa WEKA

priprava podatkov za dinamic¢no modeliranje z
nedinamicnimi orodji

modeliranje in analiza modelov- natancnost in
interpretacija

Natasa Atanasova

Natasa Atanasova

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

Enrolment to Ph.D. studies.
Knowledge of mathematics, physics and other natural
sciences and technology subjects

Content (Syllabus outline):

basic concepts of environmental models of e.g.
population dynamics, noncatalytic, catalytic and
enzymatic bio-geo-chemical reactions, complex bio-geo-
chemical models, hydrological and hydraulic models,
etc.

modeling paradigm: conceptual vs. empirical models
introduction to machine learning tools from data
review and analysis of different applications

use of the program package WEKA

data preparation for dynamic modeling with
nondynamic tools

modelling and model analysis — accuracy and
interpretation




Temeljna literatura in viri/Readings:

Jgrgensen, S.E., Bendoricchio, G. (2001). Fundamentals of Ecological Modelling, 3rd Ed., Elsevier, 530 str.
Odum, H.T., Odum, E.C. (2000). Modelling for all Scales. An Introduction to System Simulation. Academic Press, 458

str.

lan H. Witten; Eibe Frank (2005). "Data Mining: Practical machine learning tools and techniques, 2nd Edition".

Morgan Kaufmann, San Francisco.

ATANASOVA, Natasa, KOMPARE, Boris. Data Mining and EDSS. In: GARRIDO BASERBA, Manel (Ed.). Environmental
Decision Support Systems (EDSSs) : a tool for wastewater management in the XXI century, (Novedar_Consolider,
Vol. 8). [Gerona]: Universitat de Girona, 2011, str. 117-144, ilustr. [COBISS.SI-ID 6055009]

Journal of Ecological Modelling

Cilji in kompetence:

Cilji:

Student mora razumeti:

osnovni koncepti okoljskih modelov: populacijska
dinamika, nekatalizirane, katalizirane in encimatske
kemijske reakcije, kompleksni bio- geo-kemijski modeli,
hidroloski in hidravli¢ni modeli, itd. ter podatki, ki jih
uporabljajo

razliko med konceptualnimi in empiri¢nimi modeli
metode modeliranja podatkov in modeliranja okoljskih
sistemov

Kompetence:

Student zna:

uporabljati dostopne programske pakete za generiranje
in simulacijo modelov.

samostojno zgraditi in interpretirati matemati¢ni model
iz merskih podatkov

Predvideni studijski rezultati:

Znanje in razumevanje:

Student zna optimalno izkoristiti tako teoreticno znanje
kot izvedene meritve

zna zasnovati robusten, a uporaben model
obravnavanega okoljskega sistema

Metode poucevanja in ucenja:

Predavanja, diskusije, u¢enje na primerih, spoznavanje
orodij, izdelava individualne seminarske naloge ter
predstavitev seminarja pred kolegi

Nacini ocenjevanja:

Zagovor seminarske naloge ter pisni in/ali ustni
izpit, ki obsega vsebino predavanj ter Studijskih
virov.

Reference nosilca/Lecturer's references:

Delez/Weight
100,00 %

Objectives and competences:

Objectives:

The student shall understand:

basic concepts of environmental models: population
dynamics, noncatalyitic, catalytic and enzymatic
chemical reactions, complex bio-geo-chemical models,
hydrological and hydraulic models, etc. and data that
they operate with.

the difference between conceptual and empirical
models

data-mining methods for modelling environmental
systems

Competences:

Students can:

use the accessible modelling tools to generate and
simulate models.

induce and interpret an empirical ecological model from
measured data

Intended learning outcomes:

Knowledge and understanding:

the student can optimally use the theory as well as the
experimental measured data

can concept a robust, but useful model of the
considered environmental system

Learning and teaching methods:

Lectures, discussions, learning by examples, getting
familiar with modeling tools, elaboration and public
defense of seminar work in front of the class.

Assessment:

Defense of seminary work. Written and/or oral
exam from the theoretical part including lecture
contents and prescribed literature.

GIDEON, Gal, SKERJANEC, Mateja, ATANASOVA, Natasa. Fluctuations in water level and the dynamics of
zooplankton : a data-driven modelling approach. Freshwater Biology, ISSN 0046-5070, apr. 2013, letn. 58, st. 4, str.
800-816, ilustr., doi: 10.1111/fwb.12087. [COBISS.SI-ID 6213729]

DALMAU, Montserrat, ATANASOVA, Nataga, GABARRON, Sara, RODRIGUEZ-RODA, Ignasi, COMAS, Joaquim.
Comparison of a deterministic and a data driven model to describe MBR fouling. The chemical engineering journal,



ISSN 1385-8947. [Print ed.], jan. 2015, letn. 260, str. 300-308, ilustr., doi: 10.1016/j.cej.2014.09.003. [COBISS.SI-ID
6754401]

ATANASOVA, Nata$a, DZEROSKI, Sago, KOMPARE, Boris, TODOROVSKI, Ljup&o, GAL, Gideon. Automated discovery
of a model for dinoflagellate dynamics. Environmental Modelling & Software, ISSN 1364-8152. [Print ed.], 2011, vol.
26, no. 5, str. 658-668, doi: 10.1016/j.envsoft.2010.11.003. [COBISS.SI-ID 24367399]

VOLF, Goran, ATANASOVA, Natasa, KOMPARE, Boris, PRECALI, Robert, OZANIC, Nevenka. Descriptive and prediction
models of phytoplankton in the northern Adriatic. Ecological modelling, ISSN 0304-3800, vol. 222, no. 14, 2011),
doi: 10.1016/j.ecolmodel.2011.02.013. [COBISS.SI-ID 6320993]

ATANASOVA, Natasa, KOMPARE, Boris. Data Mining and EDSS. V: GARRIDO BASERBA, Manel (ur.). Environmental
Decision Support Systems (EDSSs) : a tool for wastewater management in the XXI century, (Novedar_Consolider,
Vol. 8). [Gerona]: Universitat de Girona, 2011, str. 117-144, ilustr. [COBISS.SI-ID 6055009]



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Geoarheologija
Geoarchaeology

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041700
Koda uéne enote na élanici/UL Member course code: 1286
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 20 0 0 85 0 5

Nosilec predmeta/Lecturer: Nina Zupancic¢

Izvajalci predavanij: Nina Zupancic¢
Izvajalci seminarjev:

Izvajalci vaj:

Izvajalci klini¢nih vaj:

Izvajalci drugih oblik:

Izvajalci prakti¢nega

usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Vpis v prvi ali drugi letnik doktorskega programa.
Poznavanje osnov mineralogije in geokemije.

Vsebina:

- Uvod v arheologijo. Prazgodovinska obdobja.
Zgodovinska obdobja.

- Pregled nedestruktivnih in destruktivnih analitskih
metod (radiometri¢no datiranje, stabilni izotopi, INAA,
ICP- ES in MS, termoluminiscenca, elektronska spinska
resonanca, opti¢no stimulirana luminiscenca, SEM-EDS,
rentgenska difrakcija, mikroskopija, statisticne metode)
- Arheoloski materiali in njihove lastnosti (kamen,
keramika, estrihi, ometi, malta, opleski)

- Ugotavljanje izvora surovin

- Ugotavljanje tehnologije izdelave

- Interpreatcija rezultatov

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

Matriculation in first or second year of Ph.D. study.
Basic knowledge of mineralogy and geochemistry.

Content (Syllabus outline):

- Introduction to geoarcheaology. Prehistoric periods.
Historic periods.

-Undestructive and destructive analytical techniques
(radiometric dating, stable isotopes, INAA, ICP- ES and
MS, termoluminiscence, electronic spin resonance,
optical stimulated luminiscence, SEM- EDS, X-ray
diffraction, microscopy, statistical methods)

- Archaeological materials and their properties (stone,
ceramics, estrich, plaster, mortar, paintings)

- Determination of source material

- Determination of manufacturing techniques

- Interpretation of results




Temeljna literatura in viri/Readings:

Izbrana poglavja iz knjig in revij, glede na obseg izbranih ECTS/Selected chapters from books and journal papers

according to the range of selected ECTS:

1. Goldberg, P. & Macphail, R. 2006: Practical and Theoretical Geoarchaeology. Blackwell

Publishing, 472 pp.

2. Hertz, N. & Garrison. 1998: Geological Methods for Archaeology. Oxford University Press, 342 pp.
3. Goldberg, P., Holliday, V.T. & Reid Ferring, C. 2000: Earth Sciences and Archaeology. Kluwer Academic/Plenum

Publishers, 513 pp.

4. Garrison, E. 2010: Techniques in Archaeological Geology. Springer, 304 pp.

5. Izbrani ¢lanki iz relevantnih revij.

Cilji in kompetence:

Student se seznani z osnovnimi arheologkimi obdobji ter
tipi arheoloskega materiala. Nauci se uporabiti geolosko
znanje pri reSevanju problemov izvornega material ter
tehnik izdelave arheoloskih predmetov.

Predvideni studijski rezultati:

Znanje in razumevanje:

Student pozna osnove arheologije in geologije. Razume
pomen uporabe geoloskih metod v arheologiji.
Naravoslovne tehnike zna uporabiti pri interpretaciji
izvora arheoloskega materiala in uporabljenih tehnologij
pri njegovi izdelavi.

Metode poucevanja in ucenja:
Predavanja, seminarji, individualne konzultacije

Objectives and competences:

Student learns about basic archaeological periods and
types of archaeological materials. Learns how to use
geological knowledge for solving the problems of
provenience and manufacturing of artefacts.

Intended learning outcomes:

Knowledge and understanding:

The student knows the basics of archeology and
geology . Student understood the importance of using
geological methods in archeology . He is able to use
natural science techniques in the interpretation of the
origin of archaeological materials and technologies used
in their manufacture.

Learning and teaching methods:
Lectures, seminars and individual consultations

Nacini ocenjevanja: Delez/Weight Assessment:
Izdelava in zagovor seminarske naloge 50,00 % Completed seminar elaborate
Ustni izpit 50,00 % Oral exam

Reference nosilca/Lecturer’s references:

1. JARC, Simona, MANIATIS, Yannis, DOTSIKA, Elissavet, TAMBAKOPOQULOS, Dimitris, ZUPANCIC, Nina. Scientic
Characterisation of the Pohorje Marbles, Slovenia. Archaeometry 2010, vol 52, issue 2, str. 177-190, 2010. JCR

IF: 581

2. JARC, Simona, ZUPANCIC, Nina. A cathodoluminescence and petrographical study of marbles from the Pohorje
area in Slovenia. Chem. Erde, 2009,vol. 69, issue 1, str. 75-80, 2009. JCR IF: 1.261

3. 3.ZUPANCIC, Nina, SEBELA, Stanka, MILER, Milo$. Mineralogical and chemical characteristics of black coatings
in Postojna cave system. Acta carsologica, vol. 40, issue 2, str. 307-317, 2011. JCR IF: 0.727



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Geokemijski procesi
Course title: Geochemical Processes
Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041703
Koda uéne enote na €lanici/UL Member course code: 1288
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 0 20 0 85 0 5
Nosilec predmeta/Lecturer: Nina Zupancic¢
Izvajalci predavanij: doc. dr. Matej Dolenc, Nina Zupancic¢
Izvajalci seminarjev:
Izvajalci vaj:
Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakticnega
usposabljanja:
Vrsta predmeta/Course type: Izbirni predmet/Elective course
Jeziki/Languages: Predavanja/Lectures: Anglescina, Slovenscina
Vaje/Tutorial: Anglescina, Slovenscina
Pogoji za vkljucitev v delo oz. za opravljanje studijskih Prerequisites:
obveznosti:
Predhodno osvojena znanja iz geokemije, kemije in Prior knowledge from geochemistry, chemistry and
geologije geology
Vsebina: Content (Syllabus outline):
Predmet je sestavljen iz sledecih podrocij: The course consists of the following fields:
- geokemije magmatskih kamnin in njihovih procesov - Geochemistry of igneous rocks and their processes
- geokemije metamorfnih kamnin in njihovih procesov - Geochemistry of metamorphic rocks and their
- geokemije sedimentnih kamnin in njihovih procesov processes
- geokemije tal in njihovih procesov - Geochemistry of sedimentary rocks and their
- geokemije vod in njihovih procesov processes
- geokemije okolja - Soil geochemistry and their processes
- analitskih tehnik v geokemiji - Water geochemistry and their processes

- Environmental geochemistry
- Analytical techniques in geochemistry

Temeljna literatura in viri/Readings:




Izbrana poglavja iz knjig in ¢lankov v revijah v obsegu predvidenih KT / Selected chapters from books and journal

papers to the extent of predicted KT:
Knjige / Books:

1.) Li Y. H. 2000: A compendium of geochemistry. Princeton University Press, 475 str., Princeton.
2.) Rollinson, H. 1993: Using geochemical data: evaluation, presentation, interpretation. Longman Scientific &

Technical, 352 str., London.

3.) Albarede, F. 1995: Introduction to geochemical modelling. Cambridge University Press, 543 str., Cambridge.
4.) Valley, J. W. & Cole, D. R. 2001: Stable isotope geochemistry, Mineralogical Society of America, 662 str.,

Washington.

5.) Dickin, A. P. 2005: Radiogenic isotope geology. Cambridge University Press, 492 str., Cambridge.

Revije:

- Chemical Geology

- Geochemica and cosmochemica Acta
- Earth and Planetary Science Letters

- Applied Geochemistry

- Journal of Geochemical Exploration

- Chemie der Erde.

Cilji in kompetence:

Student poglobi osnovno znanje geokemije. Povdarek
bo na razumevanju procesov, ki vodijo do razporeditve
kemijskih prvin v razli¢nih vrstah kamnin, tal in vode ter
interpretacija njihove geneze z uporabo geokemije ter
aplikacija na podrocje varovanja okolja.

Predvideni studijski rezultati:

Znanje in razumevanje:

Znanje bodo kandidati sposobni uporabiti v
eksperimentalnih pristopih Studija geokemijskih
procesov ter kroZenja prvin v naravi s poudarkom na
njihovi aplikaciji na podrocju geologije in varstva okolja.

Metode poucevanja in ucenja:
Predavanja, seminarji, individualne konzultacije

Nacini ocenjevanja:

Nacin (pisni izpit, ustno izprasevanje, naloge,
projekt) Izdelava in zagovor seminarske naloge
ter ustni izpit.

Reference nosilca/Lecturer's references:

Delez/Weight
100,00 %

Objectives and competences:

The student extends the basic knowledge of
geochemistry. The main goal will be to understand the
processes that lead to the distribution of chemical
elements in different types of rock, soil and water; to
interpret their genesis using geochemistry and their
application in the field of environmental protection.

Intended learning outcomes:

Knowledge and understanding:

Candidates will be able to use the knowledge for
experimental approaches to the study of geochemical
processes and circulations of elements in nature, with
emphasis on their application in the field of geology and
environmental protection.

Learning and teaching methods:
Lectures, seminars, individual consultations

Assessment:

Type (examination, oral, coursework, project):
Preparation and presentation of seminar paper
and oral exam.

ZUPANCIC, Nina, SKOBE, Simona. Anthropogenic environmental impact in the Mediterranean coastal area of
Koper/Capodistria, Slovenia. Journal of soils and sediments, 2013, 11 str. ISSN Y503-9819.

SKOBE, Simona, GORICAN, Spela, SKABERNE, Dragomir, VERBIC, Tomaz, MISIC, Miha, ZUPANCIC, Nina. K-feldspar
rich shales from Jurassic bedded cherts in Southeastern Slovenia. Swiss Jour. Geosci., 2013, DOI : 10.1007/s00015-

013-0147-3. ISSN 1661-8734

ZUPANCIC, Nina, HORVAT, Aleksander, SKOBE, Simona. Environmental impact of dusting from the bulk cargo
terminal on the agricultural soils. Acta Geographica, 2015 —in press.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Hidrogeologija krasa in medzrnskega poroznega medija
Hydrogeology of Karst and Intergranular Porous Media

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041706
Koda uéne enote na élanici/UL Member course code: 1290
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 10 10 0 0 85 5

Nosilec predmeta/Lecturer: Mihael Brencic

Izvajalci predavanij: Mihael Brencic
Izvajalci seminarjev:

Izvajalci vaj:

Izvajalci klini¢nih vaj:

Izvajalci drugih oblik:

Izvajalci prakti¢nega

usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Poznavanje hidrogeologije in dinamike podzemnih vod
na ravni 2.bolonjske stopnje oz. univerzitetne diplome.

Vsebina:

- dinamika podzemne vode v medzrnskem poroznem
mediju,

- dinamika podzemne vode v razpoklinskem poroznem
mediju,

- dinamika podzemne vode v poroznem mediju z dvojno
poroznostjo,

- dinamika podzemne vode v kraskem vodonosniku,

- tok podzemne vode v nezasicenem mediju,

- stohasti¢na hidrogeologija,

- masni transport v poroznih medijih (medzrnski in
razpoklinski),

- transport toplote v poroznem mediju,

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

Knowledge of hydrogeology and groundwater dynamics
equivalent to 2nd Bologna degree (B.Sc.) or university
degree.

Content (Syllabus outline):

- groundwater dynamics in intergranular porous media,
- groundwater dynamics in fissured porous media,

- groundwater dynamics in double porosity media,

- groundwater dynamics in karstic aquifer,

- unsaturated groundwater flow,

- stochastic hydrogeology,

- mass transport in porous media (intergranular and
fissured media),

- heat transport in porous media,

- physical chemistry of groundwater in relation to
groundwater dynamics,

- hydrogeochemistry and hydrodynamical modeling of
groundwater,




- fizikalna kemija podzemne vode v odvisnosti od
dinamike podzemne vode,

- hidrogeokemijsko in hidrodinami¢no modeliranje toka
podzemne vode,

- voda v geoloskih procesih,

- aplikacija metod napredne hidrogeologije pri
prakticnih primerih.

Temeljna literatura in viri/Readings:
Izbrana poglavja iz: / Selected chapters from:

- water in geological processes,- application of advanced
hydrogeology methods in practical applications.

Bear, J. & Verrujit, 1987: Modelling Groundwater Flow and Pollution.

Bear, J., 1979: Hydraulics of Groundwarter.
Bear, J., 1972: Dynamics of Fluids in Porous Media.

Bear, J., & Cheng A.H.D., 2010: Modeling Groundwater Flow and Contaminant Transport.
Batu, V., 2006: Applied Flow and Solute Transport Modelling in Aquifers.

Batu, V., 1998: Aquifer Hydraulics.

Fetter, C.W., 1999: Contaminant hydrogeology. Prentice Hall.

Lebbe, L.C., 1999: Hydraulic Parameter Identification.
Rushton, K.K., 2005: Groundwater Hydrology. Wiley.

Zhang, V., 2002: Stochastic Methods in Flow in Porous Media.

Periodika / Periodics: Water Resources Research, Journal of Hydrology, Ground Water, Advances in Water
Resources, Hydrogeology Journal, Environmental Geology, Journal of Geophysical Research, Geofluids

Publikacije so na voljo v knjiznicah Univerze v Ljubljani in na spletu / Publications are available in University of

Ljubljana libraries and/or through web applications.

Cilji in kompetence:

Cilij:

Student se seznani zakonitostmi toka podzemne vode
skozi medzrnske, razpoklinske in kanalske naravne
porozne medije (sedimente in kamnine) ter z reaktivnim
in nereaktivnim masnim transportom in toplotnim
tokom skozi porozni medij.

Kompetence:

Sposobnost analize in simulacije toka podzemne vode v
kompleksnih poroznih medijih ter aplikacija teh znanj v
praksi.

Sposobnost analize in simulacije Sirjenja toplote in
reaktivnih ter nereaktivnih onesnazeval v vodonosnikih
razlicnega tipa.

Predvideni studijski rezultati:

Znanje in razumevanje:

Studenti se seznanijo z doseZeno stopnjo razvoja v
hidrogeoloski znanosti in s problemi, tako da so
sposobni opravit znanstveno raziskovalno delo pri
doseganju novih znanj.

Metode poucevanja in ucenja:

Predavanja, diskusije, u¢enje na primerih, spoznavanje
orodij, izdelava individualne seminarske naloge ter
predstavitev seminarja pred kolegi.

Nacini ocenjevanja:

Delez/Weight

Objectives and competences:

Goals:

Students will obtain knowledge of groundwater flow in
granular, fissured and channel porosity media
(sediments and rocks) and with reactive and non-
reactive mass transport and heat flow in porous media.
Competences:

Capacity to analyze and simulate groundwater flow in
complex porous media and application of this
knowledge in engineering practice.

Capacity to analyze and simulate heat flow and reactive
and no-reactive pollutants in aquifers of various
aquifers.

Intended learning outcomes:

Knowledge and understanding:

Students will obtain knowledge about present research
problems and knowledge development in the science of
hydrogeology. Based on the study they will be able to
perform scientific and research work in obtaining new
knowledge.

Learning and teaching methods:

Lectures, discussions, case studies discussions, learning
tools (numerical models), seminar in written form and
presentation in the class.

Assessment:



Pisni izpit 35,00 % Written examination
Ustno izpraSevanje 35,00 % Oral examination
Naloge in projekt 30,00 % Coursework and project

Reference nosilca/Lecturer's references:

BRENCIC, Mihael. Hydrogeochemistry of coastal carbonate aquifer in Lucija-Portoro? (Gulf of Trieste, northern
Adriatic Sea, Slovenia). Acta carsologica, 2009, let. 38, st. 2-3, str. 179-196.

PAVLIC, Ursa, BRENCIC, Mihael. Application of sequential trend analysis for discharge characterisation of Vipava
karstic springs, Slovenia. Acta carsologica, 2011, letn. 40, st. 2, str. 283-291

GOSAR, Andrej, BRENCIC, Mihael. Possible relation between the sudden sinking of river I8ka and the sequence of
weak earthquakes in september-october 2010 near ISka vas (Central Slovenia). Acta carsologica, ISSN 0583-6050,
2012, letn. 41, 3t. 2/3, str. 265-274, ilustr.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Izbrana poglavja s podrocja hidrotehni¢nih konstrukcij
Selected Topics in the Field of Hydraulics Structures

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041708
Koda uéne enote na élanici/UL Member course code: 1699
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 20 0 0 85 0 5

Nosilec predmeta/Lecturer:

Izvajalci predavanij:
Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Predmet je namenjen predvsem Studentom, ki so
koncali studij gradbenistva in okoljskega inZenirstva,
kakor tudi kandidatom, ki so koncali druge Studije. Za
sodelovanje pri pouku je predvsem potrebno
predhodno znanje inZenirske hidrotehnike, mehanike
ter tehnologije gradnje na nivoju magistrskega studija
gradbenistva.

Vsebina:

Analiza obnasanja velikih pregrad s stalis¢a varnosti
pregrad v razli¢nih Zivljenjskih fazah (nacrtovanje,
gradnja, uporaba, odstranitev objektov)
Spoznavanje sodobnih tehnologij gradnje betonskih
pregrad (valjani beton, masivni beton, abrazijsko
odporen beton,...)

Seznanjanje z mehanskih obnasanjem betonskih
pregrad

Andrej KryZanowski

Predavanja/Lectures:

Andrej KryZzanowski, Simon Schnabl

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

This course is meant primarly for graduates of master
studies in Civil Engineering and Environmental Civil
Engineering, as well as forgraduates of some other
masterstudies. For attending this course some basic
knowledge about Engineering Hydraulics, Mechanics
and Constructional Technology on the master studies
level of Civil Engineering and Environmental Civil
Engineering is necessary.

Content (Syllabus outline):

Analysis of behaviour of large dams from the
perspective of dam safety at different life stages
(planning, construction, exploitation, decommission)
Overview of modern construction technologies of
concrete dams (roller concrete, mass concrete, abrasion
resistance concrete,...)

Analysis of mechanical behaviour of concrete dams
Dam safety assessment in different situations




Presoja varnosti betonskih pregrad v razli¢nih situacijah
Nacini ukrepanja za izboljSanje konstrukcijske varnosti
pregrad in javne varnosti

Temeljna literatura in viri/Readings:

A proposal of actions for improvement of construction
and public safety

Pemic, A., Mikos, M. (2008). InZenirska hidrotehnika — skripta verzija 2008, UL FGG, Katedra za splosno

hidrotehniko, 400 str.

Strobl, T. Zunic, F. (2006). Wasserbau: Aktuelle Grundlagen — Neue Entwicklungen, Springer, 604 str.
Giesecke, J., Mosonyi. E. (1998) Wasserkraftanlagen, Springer, Berlin

Blindt, H., (1987) Wasserbauten aus Beton, Ernst & Sohn, Berlin, 493 str.

Nonveiller, E., (1983) nasute brane, Skolska knjiga, Zagreb, 359 str.

Roberson AJ, Cassidy JJ, Chaudhry MN (1997), Hydraulic Engineering, John Wiley & Sons, str. 653.
Novak P, Moffat AIB, Nalluri C, Narayanan R (1996), Hydraulic Structures, E & FN Spon, str. 599.
Douglas JF, Gasiorek JM, Swaffield JA (2001), Fluid Mechanics, Pearson Education Limited, str. 911.
Melchers RE (2002), Structural Reliability Analysis and Prediction, John Wiley & Sons, str. 437.

Cilji in kompetence:

Uvajanje kandidatov v izrazito interdisciplinarno
podrocje obravnavanja hidrotehni¢nih objektov
Razumevanje obnasanja velikih pregrad v razli¢nih fazah
njihove Zivljenjske dobe

Izdelava ocene varnosti pregrad v primeru razli¢nih
dogodkovnih scenarijev

Predvideni studijski rezultati:

Na podlagi pridobljenega znanja o velikih pregradah so
kandidati sposobni analizirati obnasanje le teh v vseh
fazah Zivljenjske dobe konstrukcije ter na podlagi tega
oceniti oziroma podati varnost in ukrepe za povecanje le
te.

Metode poucevanja in ucenja:
Konzultacije, Studij strokovne in znanstvene literature,
analiza prakti¢nih primerov.

Nacini ocenjevanja:
Pisni oziroma ustni izpit Izdelava seminarske
naloge Objava v razli¢nih revijah

Reference nosilca/Lecturer's references:

Delez/Weight
100,00 %

Objectives and competences:

Introduction of candidates in highly iterdisciplinary field
of hydraulic structures

The understanding of the large dam behavior at their
different life stages

Based on this knowledge the candidates will be able to
asses the dam safety under consideration

Intended learning outcomes:

Based on knowledge on the behavior of large dams the
candidates are able and qualified to analyze the
structures at different life stages. Besides, they will be
able to asses the safety of those structures and to give
all the necessary actions to improve their safety.

Learning and teaching methods:
Consultations, study of professional and scientific
literature, analysis of practical problems.

Assessment:
Examination, Oral exam, Seminars Paper
publication in Journals

1. KRYZANOWSKI, Andrej, PLANINC, Igor, SCHNABL, Simon. Slip-buckling analysis of longitudinally delaminated
composite columns. Engineering structures, ISSN 0141-0296. [Print ed.], 2014, letn. 76, str. 404-414, ilustr.

[COBISS.SI-ID 6687329]

2. KRYZANOWSKI, Andrej, BRILLY, Mitja, RUSJAN, Simon, SCHNABL, Simon. Structural flood-protection measures
referring to several European case studies : review article. Natural hazards and earth system sciences, ISSN 1561-
8633, jan. 2014, letn. 14, str. 135-142, [COBISS.SI-ID 6461281]

3. HUMAR, Nina, ZVANUT, Pavel, DETELA, Igor, SIRCA, Andrej, POLIC, Marko, RAVNIKAR TURK, Moijca,
KRYZANOWSKI, Andrej. VODPREG - stanje slovenskih vodnogospodarskih pregrad = VODPREG - state of dams for
water management purpose in Slovenia. Ujima, ISSN 0353-085X, 2013, st. 27, str. 208-221, [COBISS.SI-ID 6408033]
4. KRYZANOWSKI, Andrej, MIKOS, Matjaz, SUSTERSIC, Jakob, UKRAINCZYK, Velimir, PLANINC, Igor. Testing of
concrete abrasion resistance in hydraulic structures on the lower Sava river. Strojniski vestnik, ISSN 0039-2480, apr.

2012, vol. 58, no. 4, str. 245-254. [COBISS.SI-ID 5813601]

5. KRYZANOWSKI, Andrej, MIKOS, Matjaz, SUSTERSIC, Jakob, PLANINC, Igor. Abrasion Resistance of Concrete in
Hydraulic Structures. ACI materials journal, ISSN 0889-325X, julij-avgust 2009, letn. 106, st. 4, str. 349-356,

[COBISS.SI-ID 4602209]


http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=6687329
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=6461281
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=6408033
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=5813601
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=4602209

6. KRYZANOWSKI, Andrej, SCHNABL, Simon, TURK, Goran, PLANINC, Igor. Exact slip-buckling analysis of two-layer
composite columns. International journal of solids and structures, ISSN 0020-7683. [Print ed.], 2009, letn. 46, St. 14-
15, str. 2929-2938, ilustr., doi: 10.1016/|.ijsolstr.2009.03.020. [COBISS.SI-ID 4572769]



http://dx.doi.org/10.1016/j.ijsolstr.2009.03.020
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=4572769

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Matemati¢no modeliranje v prometnem inZenirstvu
Mathematical Models in Traffic Engineering

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041713
Koda uéne enote na élanici/UL Member course code: 1701
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
40 40 0 0 170 0 10

Nosilec predmeta/Lecturer: Marijan Zura

Izvajalci predavanij:
Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:
Ni posebnih pogojev.

Vsebina:

Kramar-Fijavz: Makroskopski modeli prometnega toka
Skupna struktura makroskopskih modelov, Lighthill-
Whitham model, Burgerjeve enacbe, Paynov model in
njegove variante

Lipar:Voznodinamicna analiza prometnic

modeli spreminjanja hitrosti, profil vozne hitrosti, sile in
pospeski na vozis€u , analiza odzivnosti vozis¢ne
povrsine na sile na vozis¢u

Zura: Stati¢ni in dinami¢ni makroskopski modeli
prometnih omrezij

Stati¢ni modeli obremenjevanja mrez (inkrementalno,
ravnovesno, stohasti¢no, Tribut)

Dinami¢ni modeli obremenjevanja mrez (dinami¢no
uporabnisko ravnovesje,dinami¢no stohasti¢no
obremenjevanje)

Predavanja/Lectures:

Marjeta Kramar FijavZ, Peter Lipar, Tomaz Maher, Marijan Zura

Izbirni predmet/Elective course

Slovenscina
Slovenscina

Prerequisites:

No special requirements.

Content (Syllabus outline):

Kramar-Fijavz: Macroscopic traffic models

Common structure of macroscopic traffic models,
Lighthill-Whitham model, Burgers equations, Payn's
model and it's variants

Lipar: Vehicle dynamic analysis

Zura: Static and dynamic macroscopic transport
planning models

Static assignment models (incremental, equilibrium,
stochastic, Tribut) Dynamic assignment models
(dynamic user equilibrium, dynamic stochastic)
Maher: Microscopic models and traffic simulations, Car-
following model, Lane-changing model, Cellular
automata, Simulation

Maher,Zura: Decision models in ITS




Maher: Mikroskopsko modeliranje in simulacije
prometnega toka

Model sledenja vozil, Model menjavanja pasov, Celi¢ni
avtomati, Simulacije

Zura, Maher:Odlocitveni modeli v inteligentnih
transportnih sistemih

Kratkorocne prognoze prometnih tokov, Detekcija
nevarnih situacij, Algoritmi vodenja

Temeljna literatura in viri/Readings:

Short term traffic forecasts, Incident detection, Traffic
management algorithms, Efficiency analysis

Helbing: Traffic and related self-driven many-particle systems, Reviews of modern phyisics

Willumsen: Modelling Transport, John Wiley & Sons, 1999.

Cilji in kompetence:

Cilji:

Spoznati se s teoreticnimi osnovami matematicnih
modelov na razli¢nih podrocjih

Pridobljene kompetence

Pozna teoreti¢ne osnove

Zna izbrati ustrezne modele in programska orodja

Zna izdelati modele za posamezne konkretne probleme
Zna interpretirati rezultate modelov

Predvideni studijski rezultati:

Znanje in razumevanje:

-Mikroskopskih, mezoskopskih in makroskopskih
-Stati¢nih in dinami¢nih modelov
-Deterministi¢nih in stohasti¢nih

prometnih modelov

Metode poucevanja in ucenja:
Predavanja, racunalniske vaje ter izdelave individualne
seminarske naloge (za vsak sklop).

Nacini ocenjevanja:

Nacin (pisni izpit, ustno izprasSevanje, naloge,
projekt) lzdelava in predstavitev seminarske
naloge

Ustni ali pisni izpit

Reference nosilca/Lecturer's references:

Delez/Weight
50,00 %

50,00 %

Objectives and competences:

To learn about theoretical backgrounds of mathematical

models from different fields of traffic engineering
Capability to identify the problem, to select suitable
model and computer software, to build model

of certain problems and to evaluate results of the
model.

Intended learning outcomes:
Knowledge and understanding:
-micro,mezo in macroscopic,
-static and dynamic,
-deterministic and stochastic
Transport models

Learning and teaching methods:
Lectures, computer exercises, preparation of term-
paper ant its presentation

Assessment:
Type (examination, oral, coursework, project):
Preparation and Presentation of term-paper

Oral or written examination.

ROAD ARTERY TRAFFIC LIGHT OPTIMIZATION WITH USE OF REINFORCEMENT LEARNING

By: Marsetic, Rok; Semrov, Darja; Zura, Marijan

PROMET-TRAFFIC & TRANSPORTATION Volume: 26 Issue: 2 Pages: 101-108 Published: 2014
DIRECTIVES OF THE EUROPEAN UNION ON INTELLIGENT TRANSPORT SYSTEMS AND THEIR IMPACT ON THE

REPUBLIC OF CROATIA

By: Mandzuka, Sadko; Zura, Marijan; Horvat, Bozica; et al.

PROMET-TRAFFIC & TRANSPORTATION Volume: 25 Issue: 3 Pages: 273-283 Published: 2013
ESTIMATION OF EVA MODE CHOICE MODEL PARAMETERS WITH DIFFERENT TYPES OF UTILITY FUNCTIONS

By: Maher, Tomaz; Strnad, Irena; Zura, Marijan

PROMET-TRAFFIC & TRANSPORTATION Volume: 23 Issue: 3 Pages: 169-175 Published: 2011
INFORMATION SUPPORT FOR PUBLIC AREA MANAGEMENT



By: Cerne, Tomaz; Zura, Marijan; Rakar, Albin

GEODETSKI VESTNIK Volume: 54 Issue: 1 Pages: 46-60 Published: 2010
IDENTIFICATION OF ROAD ACCIDENT HOT SPOTS USING SPATIAL STATISTICS
By: Lipar, Peter; Kostanjsek, Jure; Zura, Marijan

GEODETSKI VESTNIK Volume: 54 Issue: 1 Pages: 61-69 Published: 2010



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Metode inZenirskogeoloskih raziskav za zahtevne objekte
Engineering Geology Methods for Complex Structures

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041714
Koda uéne enote na élanici/UL Member course code: 1292
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 20 0 0 0 85 5

Nosilec predmeta/Lecturer:

Izvajalci predavanij:
Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:
Ni posebnih pogojev

Vsebina:

Izvedba inZenirsko geoloskih raziskav za zahtevne
objekte zahteva kompleksno znanje iz podrocja
geologije, gradbenistva, strojnistva, rudarstva in
ekologije. InZenirsko geoloske raziskave je potrebno
prilagoditi specificnim geolosko geomehanskim
razmeram na terenu in zahtevam gradnje novega
objekta ali sanaciji poskodovanega objekta.
Potrebno je podrobno poznavanje delovanja merilne in
racunalniske opreme ter vrednotenja rezultatov.
Zanesljivost podatkov se ovrednoti s statisticnimi
analizami.

Za monitoring objekta je potrebno poznavanje metod
meritev, zakonodaje in konstrukcije objekta, na podlagi
katerih se dolocijo potrebni parametri ukrepanja.

Karmen Fifer Bizjak

Karmen Fifer Bizjak

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

No special requirements

Content (Syllabus outline):

Engineering geological research for complex structures
requires complex knowledge in the field of geology, civil
engineering, mechanical engineering, mining and
ecology. Engineering geological research is needed to
adapt to the specific geological and geomechanical
situation on the ground and

the requirements of the new structure or rehabilitation
of the damaged building.

There is a need for detailed knowledge of the operation
of measuring, computing equipment and the evaluation
of the results. Reliability data have to be statistical
analyzed.

The monitoring facility has the required knowledge of
legislation and design facility, to determine the critical
parameters of action.




Podatke, linijske ali to¢kovne, je potrebno interpretirati
v inZenirsko geoloskem modelu, ki omogoca
napovedovanje kriti¢nih odsekov objekta in kriti¢nih
vrednosti deformacij.

Na osnovi inZenirsko geoloskega modela se izvedejo
numericne analize z oceno verjetnosti izracunanih
parametrov.

Student pri predmetu pridobi celovito znanje vodenja
izvedbe terenskih in laboratorijskih preiskav, vklju¢no z
celovito inZenirsko geolosko interpretacijo.

Temeljna literatura in viri/Readings:

All the data is necessary to interpret the

engineering geological model, which allows the
prediction of

the critical sections of the structure and the critical
value of deformation.

Based on the engineering geological model is carried
out by numerical analysis with the assessment of the
likelihood calculated parameters.

The student in the subject acquires the full knowledge
of the performance management of field and laboratory
tests, including comprehensive engineering geological
interpretation.

1.) G.B.Baecher, J.T.Christian, 2003. reliability and Statistics in geotechnical Engineering, Willey, USA.

2.) R.Widmann, 1995. Anchors in theory and practice, balkema, Rotterdam.

C.Detournay, 1999. FLAC and Numerical Modeling in Geomechanics, Balkema, Rotterdam.

3.) C.F.Leung, 1999. Field measurements in geomechanics. Balkema, Rotterdam. W.Powrie, 2004. Soil mechanics,

concepts & applications. Spon Press.

4.) D.G.Fredlung, H.Rahardjo, 1993. Soil mechanics for unsaturated soils. John Willey & Sons.

Cilji in kompetence:

Cilji:

- spoznavanje metod, zakonodaje in standardov s
podrocja raziskav zahtevnih objektov

- spoznavanje metod, zakonodaje in standardov s
podrocja monitoringa zahtevnih objektov

- spoznavanje preiskav materialov, ki zahtevajo posebne
postopke projektiranja

- razumeti povezavo med rezultati preiskav in analizami,
potrebnimi za izracun napetostno deformacijskega polja
na obmocdju objekta.

Predvideni studijski rezultati:

Rezultati:

- Student pridobi SirSe znanje, ki je potrebno za vodenje
zahtevnih projektov geoloskih raziskav za zahtevne
objekte

- Student obvlada najnovejSe metode laboratorijskih in
terenskih raziskav, posebej raziskav volumsko
obcutljivih materialov

- Student obvlada vrednotenje terenskih in
laboratorijskih preiskav in ustrezne statisticne analize

- Student zna ugotoviti porusitveni model

za kompleksno geolosko zgradbo in izraCunati
napetostno deformacijskega stanje objekta z ustreznim
konstitutivnim modelom.

Metode poucevanja in ucenja:

Predavanja, individualni pogovori o dogovorjeni
literaturi, ki Studenta specialno zanima; seminarska vaja
z izbrano tematiko iz podrocja dolocenega objekta

Nacini ocenjevanja:

Delez/Weight

Objectives and competences:

Objectives:

- Knowledge about the laws and standards for research
of complex structures

- Knowledge about the laws and standards in the field of
monitoring of complex structures

- Knowledge about the investigation of materials which
require special procedures design

- Understand the link between the results of the tests
and analysis necessary to calculate the stress- strain
field of the structure.

Intended learning outcomes:

Results:

- A student obtain a wider knowledge necessary to lead
geological projects for complex structures

- The student has mastered the latest methods of
laboratory and field research, particularly research
volume of sensitive material

- The student has mastered the evaluation of field and
laboratory investigations and appropriate statistical
analysis

- A student can identify a destructive model of the
complex geological structure and to calculate the stress
strain condition of the facility by an appropriate
constitutive model.

Learning and teaching methods:

Course, individual conversations on selected literature
connecting with student interest, seminar on chosen
theme from the field of building of chosen object

Assessment:



Nacin (pisni izpit, ustno izprasevanje, naloge, 100,00 % Type (examination, oral, coursework, project):
projekt) Individualni pogovori o doloceni izbrani Oral exam, seminar work, individual

tematiki, ki jo Student prouci s pomocjo conversations

literature Zagovor seminarske naloge

Reference nosilca/Lecturer's references:

1. GASPAR, Laszl6, STRYK, Josef, MARCHTRENKER, Stefan, DE BEL, Régis, TH@GERSEN, Finn, SEDRAN, Thierry, FIFER
BIZJAK, Karmen, HELLMAN, Fredrik, AHNBERG, Helen, MCNALLY, Ciaran, ARM, Maria, BENCZE, Zsolt. Recycling
reclaimed road material in hydraulically bound layers. Proceedings of the Institution of Civil Engineers - Transport,
ISSN 0965-092X. [Print ed.], 2014., doi: 10.1680/tran.13.00056; uvrstitev: SCI, Scopus.

2. FIFER BIZJAK, Karmen, DAWSON, Andrew, HOFF, Inge, MAKKONEN, Lasse, YLHAISI, Jussi, CARRERA, Alessandra.
The impact of climate change on the European road network. Proceedings of the Institution of Civil Engineers -
Transport, ISSN 0965-092X. [Print ed.], Mar. 2014, vol. 167, issue 5, str. 281-295, ilustr.; uvrstitev: SCI, Scopus.

3. TH@GERSEN, Finn, GREGOIRE, Colette, STRYK, Josef, HORNYCH, Pierre, DESCANTES, Yanick, CHAZALLON, Cyrille,
BLASL, Anita, BROERE, Peter, FIFER BIZJAK, Karmen, HELLMAN, Fredrik, ARM, Maria. Recycling of road materials
into new unbound road layers - main practice in selected European countries. Road materials and pavement design,
ISSN 1468-0629, 2013, vol. 14, issue 2, str. 438-444, ilustr.; uvrstitev: SCI, Scopus.

4. FIFER BIZJAK, Karmen, ZUPANCIC-VALANT, Andreja. Site and laboratory investigation of the Slano blato landslide.
Engineering geology, ISSN 0013-7952, may 2009, vol. 105, nos. 3-4, str. 171-185; uvrstitev: SCI, Scopus.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Modeliranje podzemnih objektov

Modelling of Underground Structures

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041716
Koda uéne enote na élanici/UL Member course code: 1091
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 0 20 0 0 85 5

Nosilec predmeta/Lecturer: Janko Logar

Izvajalci predavanij:
Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Janko Logar

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Za izbiro predmeta je pogoj znanje iz vsebin numericnih
metod v inZenirstvu in geotehnike v obsegu diplomanta
magistrskega Studija gradbenistva.

Vsebina:

Analiticne in numeri¢ne metode za analize podzemnih
objektov v homogenih in izotropnih tleh ter v
nehomogenih in anizotropnih tleh. Metoda koncnih
elementov, metoda locenih elementov in diferen¢na
metoda v 3 razseZznem prostoru. Prijemi za uporabo 2D
analiz pri gradnji podzemnih prostorov. Velikost
modelov - vpliv robnih pogojev. Zacetna napetostna
stanja v kamninah. Modeliranje podpornih elementov.
Modeliranje geoloskih posebnosti kot so prelomi, gube.
Materialni modeli za kamnine in zemljine in sicer
posebej za modeliranje homogenih in izotropnih tal ter
posebej za modeliranje anizotropnih tal. Modeliranje
klasicnega izkopa (NATM) in strojnega izkopa (TBM,

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

The candidate has the knowledge of numerical
modelling and geotechnics obtained during Master
study of Civil engineering.

Content (Syllabus outline):

Analytical and numerical methods for the analyses of
underground structures in homogeneous and isotropic
ground conditions and in non-homogeneous and
anisotropic ground conditions. Finite element method,
Distinct element method and Finite difference method
in 3D space. How and when to use 2D analysis for
underground construction. Selection of dimensions of
numerical models — influence of boundary conditions.
Initial stress states in rock. Modelling of support
elements.

Modelling of special geological features as faults and
folds. Material models for rocks and soils for
homogeneous isotropic materials and for anisotropic




EPB). Analize stabilnosti podzemnih blokov kamnine.
Vpliv podzemnih gradenj na objekte na povrgini. Studij
na konkretnih primerih iz literature ali dobro
dokumentiranih primerih iz prakse.

Temeljna literatura in viri/Readings:

materials. Modelling of classical (NATM) tunnelling and
machine (TBM, EPB) tunnelling.

Stability analysis of underground rock blocks. Influence
of underground construction on surface structures.
Study based on well documented case histories from
literature.

G. Beer, Numerical Simulation in Tunneling, Springer-Verlag Wien, 2003.
M. Zaman, G. Gioda, J. Booker, Modeling in geomechanics, John Wiley & Sons, Chichester UK, 2000.

Cilji in kompetence:

Student samostojno uporablja 2D in 3D numeri¢ne
modele na realnih, kompleksnih primerih podzemnih
konstrukcij. Glede na materiale v tleh, geometrijo
podzemnega prostora ter tehnologijo gradnje zna izbrati
ustrezne numeri¢ne modele, pripraviti potrebne
parametre, izvesti analizo in analizirati rezultate.

Predvideni studijski rezultati:

Znanje in razumevanje:

Razume posebnost modeliranja podzemnih objektov kot
znacilnega 3D problema. Zna izbrati med razli¢nimi
materialnimi modeli glede na geotehnicne pogoje tal in
ustrezne robne pogoje glede na tehnologijo izkopa.

Metode poucevanja in ucenja:

Konzultacije, Studij znanstvene in strokovne literature,
Studij primerov dobre prakse, numeri¢no modeliranje
podzemnih gradenj na konkretnih primerih, priprava
¢lanka.

Nacini ocenjevanja:
Nacin (pisni izpit, ustno izpraSevanje, naloge,
projekt) Clanek/seminarska naloga z zagovorom

Reference nosilca/Lecturer's references:

Delez/Weight
100,00 %

Objectives and competences:

Student is able to autonomously perform 2D and 3D
numerical analyses of real case histories of underground
constructions. She/he is able to select suitable
numerical models and tools considering type of the
ground, geometry of underground structure and
construction technology, to asses necessary input
parameters, to do analysis and to critically analyse
results.

Intended learning outcomes:

Knowledge and understanding:

Understanding of modelling of underground structures
as typical 3D problem. Knowledge of the selection of
relevant material model regarding the geotechnical
ground conditions and boundary conditions with
respect to the excavation method.

Learning and teaching methods:

Individual work with students, study of scientific and
professional literature, study of case histories of good
professional practice, practical work on numerical
modelling of real examples of underground structures,
writing a paper.

Assessment:
Type (examination, oral, coursework, project):
Paper/seminar work with oral discussion

KLOPCIC, Jure, LOGAR, Janko. Effect of relative orientation of anisotropy planes to tunnel axis on the magnitude of
tunnelling displacements. International journal of rock mechanics and mining sciences, ISSN 1365-1609, letn. 71,
okt. 2014, str. 235-248, ilustr., doi: 10.1016/].ijrmms.2014.02.024. [COBISS.SI-ID 6716001]

KLOPCIC, Jure, ZIVEC, Tina, ZIBERT, Marko, AMBROZIC, TomaZ, LOGAR, Janko. Influence of the geological structure
on the displacements measured ahead of the Sentvid tunnel face in small diameter exploratory tunnel = EinfluR der
Geologie auf die in einem Erkundungsstollen vor der Ortsbrust des Sentvid-Tunnels gemessenen Verschiebungen.
Geomechanik und Tunnelbau, ISSN 1865-7362. [Print ed.], feb. 2013, letn. 6, §t. 1, str. 25-47, ilustr., doi:

10.1002/geot.201300004. [COBISS.SI-ID 6153313]

KLOPCIC, Jure, LOGAR, Janko. Vpliv anizotropije hribinske mase na velikost in smer pomikov zaradi izkopa predora =
Influence of anisotropy of rock mass on magnitude and direction of displacements due to tunnelling. Gradbeni
vestnik, ISSN 0017-2774, jan. 2013, letn. 62, str. 3-14, ilustr. [COBISS.SI-ID 6151777]

KLOPCIC, Jure, AMBROZIC, Tomaz, MARIJETIC, Ale$, GAMSE, Sonja, PULKO, Bostjan, LOGAR, Janko. Use of automatic
target recognition system for the displacement measurements in a small diameter tunnel ahead of the face of the


http://dx.doi.org/10.1016/j.ijrmms.2014.02.024
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=6716001
http://dx.doi.org/10.1002/geot.201300004
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=6153313
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=6151777

motorway tunnel during excavation. Sensors, ISSN 1424-8220, 2008, vol. 8, no. 12, str. 8139-8155, ilustr.
http://www.mdpi.com/1424-8220/8/12/8139. [COBISS.SI-ID 4396641]

KLOPCIC, Jure, LOGAR, Janko, AMBROZIC, Tomaz, STIMULAK, Andrej, MARIETIC, Ale$, BOGATIN, Sonja, MAJES,
Bojan. Displacements in the exploratory tunnel ahead of the excavation face of Sentvid tunnel. Acta geotechnica
Slovenica, ISSN 1854-0171, 2006, letn. 3, st. 2, str. 17-33, ilustr. [COBISS.SI-ID 3283553]

SCHUBERT, Peter, KLOPCIC, Jure, STIMULAK, Andrej, AIDIC, Igor, LOGAR, Janko. Analysis ofCharacteristic
Deformation Patterns at the Trojane Tunnel in Slovenia. Felsbau, 2005, letn. 23, st. 5, str. 25-30, graf. prikazi.
[COBISS.SI-ID 2881121]



http://www.mdpi.com/1424-8220/8/12/8139
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=4396641
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=3283553

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Na znanje oprto inzZenirstvo
Knowledge Based Engineering

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041718
Koda uéne enote na élanici/UL Member course code: 1096
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 20 0 0 0 85 5
Nosilec predmeta/Lecturer: Ziga Turk
Izvajalci predavanj: Ziga Turk

Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih

obveznosti:

Vsaj dva predmeta iz gradbene informatike na master

nivoju

Vsebina:

e filozofske osnove predstavitve znanja

e ontologije in druga orodja za semanti¢no
modeliranje inZenirskih informacij

* metode, tehnike in orodja arhiviranja inZenirskih
informacij ter poizvedovanja po njih

¢ metode, tehnike in orodja za predstavitev
inZenirskega znanja

e upravljanje z znanjem v gradbeni organizaciji

* inZenirska umetna inteligenca: na znanje oprti
sistemi, genetski algoritmi, nevronske mreze,
strojno ucenje, inteligentni agenti

e semanticni splet in semanti¢ni spletni servisi

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Sloven

8¢
Anglescina, Slovensc

Prerequisites:

At least two construction informatics courses from
master level studies

Content (Syllabus outline):

philosophical foundations of knowledge
representation

ontologies and other methods for the semantic
modeling of engineering data

methods, technologies and tools for big data,
information warehousing, information retrieval and
data mining

methods, technologies and tools for the
representation of engineering knowledge
knowledge management in an engineering
organization

engineering artificial intelligence; knowledge based
systems, genetic algorithms, neural networks,
machine learning, intelligent agents



Temeljna literatura in viri/Readings:

e semantic web services and semantic web
e advanced visualization, virtual and augmented
reality

- Dalkir, Kimiz. Knowledge management in theory and practice. Routledge, 2013.
- Ratner, Bruce. Statistical and machine-learning data mining: Techniques for better predictive modeling and

analysis of big data. CRC Press, 2011.

- Russell, Stuart, Peter Norvig. “Artificial Intelligence. A modern approach." Artificial PrenticeHall, Egnlewood Cliffs,

Third Edition (2013).

- Raphael in Smith: Fundamentals of Computer Aided Engineering, Wiley, 2003.

Cilji in kompetence:

Cilji:

e razumevanje principov in omejitev strojne
inteligence, simbolicne in statisticne

® razumevanje teorije in prakse, ki je povezana s
semantiko inZenirskih podatkov

e pozna standarde, jezike in orodja za predstavitev,
arhiviranje in inteligentno poizvedovanje po
informacijah

* pozna teorijo in orodja za upravljanje znanja v
organizaciji

® pozna teorijo in orodja inZenirske umetne
inteligence

Pridobljene kompetence:

- zna delati v ekipi ¢lovek-stroj

- zna uporabljati strojno inteligenco pri inZenirskem in

raziskovalnem delu

- zna nacrtovati in izdelovati na znanje oprte inZenirske

sisteme, sisteme za upravljanje z inzenirskim znanjem,

arhive inZenirskih podatkov ter resitve za zajemanje in

rudarjenje podatkov v njih

- zna nacrtovati in izdelovati sisteme za vizualizacijo

inZenirskih podatkov in znanja

Predvideni studijski rezultati:
DoseZeni zgorniji cilji in pridobljene zgornje kompetence.

Metode poucevanja in ucenja:

e predavanja

e diskusije

e samostojne raziskovalne naloge
e  korekture

Objectives and competences:

Objectives:

e understands principles and limitations of machine
intelligence, both symbolic and statistical

e understands the theory and practice related to the
semantics of engineering data

e knows standards, languages and tools for the
representation, archiving and intelligent retrieval of
information

e knows the theory and tools for knowledge
management in an organization

Competences:

e knows how to work in manmachine teams

e knows how to use machine intelligence in
engineering and research work

e knows how to design and develop engineering
knowledge based systems, knowledge management
systems and solutions for information retrieval and
data mining

e knows how to design and develop visualizations of
engineering information and knowledge

Intended learning outcomes:
Achieved objectives and gained competences as above.

Learning and teaching methods:

- lectures

- discussions

- research assignments related to main topics
- consulting

Nacini ocenjevanja: Delez/Weight Assessment:

Ustni izpit 40,00 % Oral exam
Sodelovanje 10,00 % Participation, activity
Projektno delo 50,00 % Project work

Reference nosilca/Lecturer's references:

TURK, Ziga. Phenomenologial foundations of conceptual product modelling in architecture, engineering and
construction. Artif. intell. eng.. [Print ed.], 2001, [N.] 15, str. 83-92, ilustr. [COBISS.SI-ID 1597793]



PETRINJA, Etiel, STANKOVSKI, Vlado, TURK, Ziga. A provenance data management system for improving the product
modelling process. Autom. constr.. [Print ed.], 2007, letn.
16, §t. 4, str. 485-497, graf. prikazi. [COBISS.SI-ID 3436129]

KATRANUSCHKOV, Peter, SCHERER, Raimar J., TURK, Ziga. Intelligent services and tools for concurrent
engineering? : an approach towards the next generation of collaboration platforms. Electronic journal of
information technology in construction, 2001, vol. 6, str. 111-

128, ilustr. [COBISS.SI-ID 1663841]

DOLENC, Matev?, KLINC, Robert, TURK, Ziga. InteliGrid - Semanti¢na grid tehnologija za podporo inZenirskim
virtualnim organizacijam = InteliGrid - Semantic grid technology in support of engineering virtual organisations.
Gradbeni vestnik, ISSN 0017-2774, 2007, letn. 56, §t. 11, str. 297-304, ilustr. [COBISS.SI-ID 3783777]

TURK, Ziga. Construction informatics: definition and ontology. Advanced engineering informatics, ISSN 1474-0346,
2006, letn. 20, st. 2, str. 187-199, graf. prikazi. [COBISS.SI-ID 3091297]

MEZA, Sebastjan, TURK, Ziga, DOLENC, Matevz. Component based engineering of a mobile BIM-based augmented
reality system. Automation in construction, ISSN 0926-5805. [Print ed.], jun. 2014, letn. 42, §t. X, str. 1-12, ilustr.
[COBISS.SI-ID 6537825]

KLINC, Robert, TURK, Ziga, DOLENC, Matevz. ICT enabled communication in construction 2.0. Pollack periodica, ISSN
1788-1994,April 2010, letn. 5, $t. 1, str. 109-120, ilustr., doi: 10.1556/Pollack.5.2010.1.8. [COBISS.SI-ID 4986465],
[8t. citatov (TC): 4, Cistih citatov (Cl): 4, normirano st. Cistih citatov (NC): 4]

KLINC, Robert, TURK, Ziga, DOLENC, Matev. Engineering collaboration 2.0 : requirements and expectations. Journal
of informationtechnology in construction, ISSN 1874-4753, 2009, letn. 14, pos. st., str. 473-488.
[COBISS.SI-ID4711777], [Scopus do 17. 4. 2013: st. citatov (TC): 10, Cistih citatov (Cl): 8, normirano st. Cistih citatov
(NC): 8]

KOLER-POVH, Teja, JUZNIC, PrimoZ, TURK, Ziga, TURK, Goran. Analiza znanstvenih objav v slovenskem gradbenistvu
in geodezijina primeru UL FGG = Analysis of scientific publications in civil and geodetic engineering in Slovenia, in
the case of the Faculty of civil andgeodetic engineering in University of Ljubljana. Geodetski vestnik, ISSN
0351-0271. [Tiskana izd.], 2011, letn. 55, st. 4, str. 764-779, ilustr.
http://www.geodetski-vestnik.com/55/4/gv55-4_764-780.pdf, http://drugg.fgg.uni-lj.si/3869/. [COBISS.SI-ID
5649505], [JCR, SNIP, WoS]



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Napredna petrologija magmatskih in metamorfnih kamnin
Advanced Petrology of Igneous and Metamorphic Rocks

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041719
Koda uéne enote na élanici/UL Member course code: 1293
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
40 0 20 0 65 0 5

Nosilec predmeta/Lecturer: Mirijam Vrabec

Izvajalci predavanij:
Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Mirijam Vrabec

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Predhodno osvojena osnovna znanja iz geologije,
petrologije in mineralogije

Vsebina:

Vsebina predmeta je razdeljena na napredno
petrologijo, v okviru katere se Studentje poglobi znanje
o petrogenezi magmatskih kamnin, njihovimi
geokemicnimi in izotopskimi znacilnostmi,
hidrotermalnimi spremembami ter okoljem njihovega
nastopanja.

Vaje obsegajo makroskopsko in mikroskosko
prepoznavanje razlicnih vrst magmatskih kamnin ter
uporabo razlicnih diagramov in racunalniskih programov
za njihovo klasifikacijo in modeliranje frakcionirane
kristalizacije.

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

Prior knowledge acquired in geology, petrology and
mineralogy

Content (Syllabus outline):

The subject is divided into advanced petrology, in which
students extent their knowledge about petrogenesis of
igneous rocks , their geochemical and isotopic
characteristics, hydrothermal changes and the
environments of their appearance.

Tutorial includes macroscopic and mikroscopic
identification of different types of igneous rocks and the
use of various diagrams and computer programs for
their classification and modeling of fractional
crystallization .

Chemical reactions and chemical kinetics in
metamorphic rocks. Thermodynamics of minerals and




Kemicéne reakcije in kemi¢na kinetika v metamorfnih
kamninah. Termodinamika mineralov in fazna
ravnoteZja v metamorfnih kamninah.

Mineralna kemija metamorfnih kamnin. Metamorfni
kristalizacijski mehanizmi. Geotermometrija in
geobarometrija metamorfnih kamnin. Geokemija
metamorfnih kamnin in doloc¢anje narave izvornih
kamnin. Strukture in deformacije metamorfnih kamnin.
Delno taljenje med visoko stopnjo metamorfoze. Fluidi
in metasomatske reakcije med metamorfozo.
Geodinamski pomen metamorfnih kamnin. Metamorfne
kamnine v Sloveniji.

Temeljna literatura in viri/Readings:
Izbrana poglavja iz knjig / Selected chapters from books:

phase equilibria in metamorphic rocks. Mineral
chemistry of metamorphic rocks.

Metamorphic crystallization mechanisms.
Geotermometry and geobarometry of metamorphic
rocks. Geochemistry of metamorphic rocks and
identification of the protolith. Textures and deformation
of metamorphic rocks. Partial melting during high
degree of metamorphosis. Fluids and metasomatic
reactions during metamorphosis . Geodynamical
importance of metamorphic rocks. Metamorphic rocks
in Slovenia.

1). Ernest, G., Ehlers, E.G., (1982): The interpretation of geological phase diagrams
2). Wilson, M., (1989): Igneous petrogenesis - A global tectonic approach

3). Ragland, C. P., (1989): Basic analitical Petrology

4). Bucher, K., Frey, M., (1994): Petrogenesis of metamorphic rocks
5). Shelley, d., (1983): Igneous and metamorphic rocks under the microscope
6.) F. S. Spear: Metamorphic phase equilibria and pressure-temperature-time paths. Mineralogical

Society of America Monograph, 1993.

7.) K. Bucher & M. Frey: Petrogenesis of Metamorphic Rocks. Springer, 2002.
8.) R. H. Vernon & G. L. Clarke: Principles of Metamorphic petrology. Cambridge University Press,

2008.

Cilji in kompetence:

Student se seznani z naprednimi znanji petrogeneze
magmatske in metamorfne petrologije, ki obsegajo
njihove geokemicne in izotopske znacilnosti, mineralno
sestavo, okolje nastopanja, hidrotermalne spremembe,
kemicne reakcije, fazna ravnotezija, mineralno kemijo,
termobarometrijo ter napredno geokemijo
metamorfnih kamnin.

Predvideni studijski rezultati:

Znanje in razumevanje:

S pomocjo mikroskopske analize se Student nauci
razbirati mikrostrukturne znacilnosti in deformacijske
mehanizme metramorfnih kamnin. S Studijem
»psevdosekcij« in sodobnih geotermobarometricnih
kalibraciojskih modelov se usposobi za izrac¢un in
modeliranje metamorfnih pogojev, ki so jim bile
kamnine izpostavljene. Spozna sestavo, znacilnosti in
nastanek Sirokega spektra metamorfnih kamnin, ki jih
najdemo v Sloveniji.

Metode poucevanja in ucenja:

Predavanja, prikaz slikovnega gradiva (LCD projektor),
mikroskopiranje, delo na racunalniku (programi
Thermocalc, PTExel, Perplex).

Nacini ocenjevanja:

Delez/Weight

Objectives and competences:

Students get acquainted with the advanced knowledge
in petrogesys of igneous and metamorphic petrology,
covering their geochemical and isotopic characteristics,
mineral composition, environments of their occurences,
hydrothermal changes, chemical reactions, phase
equilibria, mineral chemistry, advanced
termobarometry and geochemistry of metamorphic
rocks.

Intended learning outcomes:

Knowledge and understanding:

Using microscopic analysis student learns to recognize
microstructural characteristics and deformation
mechanisms of metramorphic rocks. By pseudosection
modeling and modern geotermobarometrical
calibration models they get ready for the calculation
and modeling of metamorphic conditions to which the
rocks were exposed during peak of metamorphism.
They learn about composition, characteristics and
formation of a broad spectrum of metamorphic rocks,
which are found in Slovenia.

Learning and teaching methods:

Lectures, power point presentations (LCD projector),
microscopy, work on the computer (programs
ThermoCalc, ptex, perplexe).

Assessment:



Nacin (pisni izpit, ustno izprasevanje, naloge, 100,00 % Type (examination, oral, coursework, project):
projekt) pisni izpit iz predavanj in vaj written exam based on lectures and tutorial

Reference nosilca/Lecturer's references:

1. UHER, Pavel, JANAK, Marian, KONECNY, Patrik, VRABEC, Mirijam. Rare-element granitic pegmatite of Miocene
age emplaced in UHP rocks from Visole, Pohorje Mountains (Eastern Alps, Slovenia): accessory minerals, monazite
and uraninite chemical dating. Geologica Carpathica, ISSN 1335-0552, 2014, vol. 65, iss. 2, str. 131-146, doi:
10.2478/geoca-2014-0009.

2. VRABEC, Mirijam, JANAK, Marian, FROITZHEIM, Nikolaus, DE HOOG, J.C.M. Phase relations during peak
metamorphism and decompression of the UHP kyanite eclogites, Pohorje Mountains (Eastern Alps, Slovenia).
Lithos, ISSN 0024-4937, 2012, vol. 144-145, str. 40-55, doi: dx.doi.org/10.1016/].lithos.2012.04.004.

3. JANAK, Marian, CORNELL, David, FROITZHEIM, Nikolaus, HOOG, J.C.M. De, BROSKA, Igor, VRABEC, Mirijam,
HURAI, Vratislav. Eclogite-hosting metapelites from the Pohorje Mountains (Eastern Alps): P-T evolution, zircon
geochronology and tectonic implications. European journal of mineralogy, 2009, vol. 21, no. 6, str. 1191-1212, doi:
10.1127/0935-1221/2009/0021-1966.



http://dx.doi.org/10.2478/geoca-2014-0009
http://dx.doi.org/dx.doi.org/10.1016/j.lithos.2012.04.004
http://dx.doi.org/10.1127/0935-1221/2009/0021-1966

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Napredne metode planiranja in spremljanja projektov
Advanced Methods of Project Planning and Monitoring

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041721
Koda uéne enote na élanici/UL Member course code: 1094
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 20 0 0 0 85 5
Nosilec predmeta/Lecturer: Jana Selih
Izvajalci predavanj: Jana Selih

Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:
Ni posebnih pogojev

Vsebina:

1. Kriteriji in merila za oceno terminskih planov

2. Veckriterialna optimizacija projektnih operativnih
planov z vidika uporabe virov, stroskov in trajanja
projekta (uporaba analiti¢nih in hevristi¢nih metod,
uporaba genetskih algoritmov)

3. Planiranje kot primer odlocitvenega problema

4. Prostorski terminski plani (visoke gradnje, nizke
gradnje) - metode in tehnike optimizacije

5. Stohasti¢no projektno planiranje — metoda »Monte
Carlo«

6. Nacini spremljanja in kontrole izvajanja projektov,
napredne tehnike analiz odstopanj

7. Robustno in reaktivno planiranje (teorija omejitev,
koncept kriticne verige in zalog)

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

No special conditions

Content (Syllabus outline):

1. Criteria for the assessment of time schedules

2. Mulitcriterial optimisation of project plans from the
viewpoint of resources, costs and project duration
(application of analytical and heuristic methods, genetic
algorithms)

3. Planning as a decision problem case

4. Space schedules (high-rise buildings, infrastructure) —
optimisation methods and techniques

5. Stochastic project planning — »Monte Carlo« metohd
6. Monitoring and controlling of project execution,
advanced techniques for analysis of discrepancies

7. Robust and reactive planning (theory of constraints,
critical chain concept, buffer concept)

8. Specific features of planning methods applicable to
existing assets




8. Posebnosti metod planiranja za obstojece gradbene
objekte
9. Uporaba metod odlo¢anja v gospodarjenju z objekti

9. Application of decision methods in management of
structures and buildings

Temeljna literatura in viri/Readings:

e Demeulemeester E.L., Project scheduling: a research handbook, Kluwer Ac.Publ., 2002

e Jozefowska, J., Weglarz, J. Perspectives in modern project scheduling, Springer, 2006

e Goldratt, E.M.,, Critical chain, The North River Press, 1997

e Baldwin, A., Bordoli, D., A Handbook for Construction Planning and Scheduling, Wiley Blackwell, 2014

Cilji in kompetence:

CluI

- Student se spozna s principi in tehnikami naprednega
operativnega planiranja in spremljanja projektov ter
sodobnimi pristopi k razvoju novih sistemov in modelov
- Student se spozna z veckriterijskimi metodami
odlocanja, ki so primerne za dolocanje optimalnega
operativnega plana

- Student se spozna z razlikami med planiranjem novih in
obstojecih objektov ter z naceli gospodarjenja z objekti

PRIDOBLJENE KOMPETENCE

- pozna obstojece znanje (state of the art) na podrocju
planiranja in spremljanja projektov

- je sposoben razvijati teoreti¢ne osnove in koncepte
tehnik planiranja in spremljanja projektov

- je sposoben uporabljati in nadgrajevati sodobna orodja
za planiranje in spremljanje projektov ter razvijati
koncepte na podrocju gospodarjenja z objekti

Predvideni studijski rezultati:

Znanje in razumevanje:

e Student pozna nacela in zna uporabljati tehnike
naprednega operativnega planiranja

e Student zna uporabljati sodobne veckriterijske
metode odlocanja v razli¢nih primerih s podrocja
gradbenistva

e Student je sposoben nadgrajevati obstojece metode
planiranja in veckriterijske metode odlocanja
skladno z zahtevami obravnavanega primera

Metode poucevanja in ucenja:
e Predavanja in konzultacije
e izdelava in predstavitev seminarske naloge

Objectives and competences:

OBJECTIVES

- Student gets acquinted with principles and techniques
for advanced operational planning and monitoring of
projects, and with advanced approach towards
development of novel systems and models

- students gets acquinted with multi-criteria decision
methods that are suitable for determination of
operational plan

- student gets acquinted with differences between
planning new and existing structures, and with
principles of management of structures

ACQUIRED COMPETENCIES

e isacquinted with stateof-the-art in the field of
planning and monitoring of projects

e s able to develop fundamentals and concepts of
techniques for project planning and monitoring

e s able to use and upgrade advanced contemporary
tools for planning and monitoring of projects, and
to develop new concepts in the field of
management of structures

Intended learning outcomes:

Knowledge and understanding:

-The student is familiar with fundamental principles of
operational planning, and is able to use techniques of
operational planning

-The student knows how to apply contemporary
decision methods in various cases in the field of civil
engineering

-The student is able to develop and upgrade existing
planning methods and and multi-criteria decision
methods, in accordance with the requirements of the
case under consideration

Learning and teaching methods:
e Lectures and consultations
e Preparation and presentation of seminar work

Nacini ocenjevanja: Delez/Weight Assessment:
Ustni izpit 50,00 % Oral exam
Seminarska naloga in zagovor 50,00 % Seminar work and its defence

Reference nosilca/Lecturer's references:



1. KUSAR, Matej, SELIH, Jana. Analysis of bridge condition on state network in Slovenia = Analiza stanja
mostova na drzavnim cestama u Sloveniji. Gradevinar, ISSN 0350-2465, 2014, letn. 66, §t. 9, str. 811-822, ilustr., doi:

10.14256/JCE.1047.2014.

2. GUMILAR, Vladimir, ZARNIC, Roko, SELIH, Jana. Increasing competitiveness of the construction sector by
adopting innovative clustering. InZineringe ekonomika, ISSN 1392-2785, 2011, letn. 22, st. 1, str. 41-49, ilustr.
3. SRDIC, Aleksander, SELIH, Jana. Integrated quality sustainability assessment in construction - a conceptual

model. Technological and economic development of economy, ISSN 2029-4913. [Print ed.], dec. 2011, letn. 17, st.
4, str. 611-626.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Napredni konstrukcijski sklopi — NKS

Advanced Constructional Complexes — ACC

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041722
Koda uéne enote na élanici/UL Member course code: 1705
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 10 10 0 0 85 5

Nosilec predmeta/Lecturer: Roman Kuni¢

Izvajalci predavanij: Roman Kuni¢
Izvajalci seminarjev:

Izvajalci vaj:

Izvajalci klini¢nih vaj:

Izvajalci drugih oblik:

Izvajalci prakti¢nega

usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:
Ni posebnih pogojev

Vsebina:

Cilj predmeta je seznaniti Studente s principi
inZenirskega nacrtovanja, oblikovanja in sistemskega
pristopa k reSevanju problemov in obvladovanju
iterativnih postopkov razvoja od abstraktne zamisli do
konkretne resitve konstrukcijskih sklopov in obratno. Pri
predmetu Student spozna postopke modeliranja in
simulacije, kot tudi nacine preprecevanja dejavnikov
tveganja, napacne izbire ali neustrezne kombinacije
materialov v poljubnem konstrukcijskem sklopu. Pri tem
pa uposteva vse parametre celovitega nacrtovanja in
zahteve za nacrtovanje stavb.

PREDAVANIJA:
¢ Napredni materiali in koncipiranje razvoja
naprednih konstrukcijskih sklopov,

Predavanja/Lectures:

Izbirni predmet/Elective course

Slovenscina
Slovenscina

Prerequisites:

No special conditions

Content (Syllabus outline):

The aim of this course is to acquaint students with the
principles of engineering planning, design and
systematic approach to problem solving and
management of iterative development processes from
abstract ideas to concrete solutions for constructional
complexes and vice versa. Students learn about the
procedures of modeling and simulation, as well as ways
of preventing risk factors, wrong choice or inadequate
combination of materials in any constructional
complexes, by taking into account all the parameters of
comprehensive planning and requirements for the
design of buildings.

LECTURES:
¢ Advanced materials and conceptual development of




e Korelacija med kemijsko strukturo in lastnostmi,

e  Polimerni materiali s poviSano temperaturno
obstojnostjo in obstojnostjo na UV sevanje

e  ZaScCita polimernih materialov pred pregrevanjem:
termotropne in termokromne previeke, premazi z
nizko termi¢no emisivnostjo,

e Uporaba pri sanaciji stavb in za varovanje kulturne
dedis¢ine

¢ Hranilniki toplote (PCM)

e Pregled testnih metod za ugotavljanje obstojnosti
materialov (pospeseni testi staranja)

e Ogljicni odtis, potencial globalnega segrevanja

Temeljna literatura in viri/Readings:

advanced constructional complexes,

e Correlation between chemical structure and
properties

* polymeric materials with high thermal stability and
resistance to UV radiation

e Protection against overheating of polymeric materials:
thermotropic and thermochromic coatings, coatings
with low thermal emissivity,

e Use for the rehabilitation of buildings and for the
protection of cultural heritage

¢ Phase Changed Materials (PCM)

¢ Review of test methods for determining the stability
of the materials (accelerated aging tests)

e Carbon footprint, global warming potential

e Materials science for solar energy conversion systems, C. G. Granqvist (Ed), Pergamon Press, ISBN 0-08-

040937-7

e Orel, Boris, Surca Vuk Angela, Slemenik Perse Lidija : Son&ni sprejemniki za pridobivanje sonéne toplote : uéno
gradivo = Solar collectors for generation of solar heat : course notes, Ljubljana: Kemijski institut, 2008. 147 str.,

ilustr. ISBN 978-961-6104-12-8.

e Peternelj, JoZe; Zvonko Jagli¢i¢, Osnove gradbene fizike, univerzitetni ucbenik, UL, FGG, 2014, ISBN 978-961-

6884-15-0
Elektronski viri:
e Spletna stran KSKE / Internet site: UL FGG KSKE:

http://kske.fgg.uni-lj.si/

Cilji in kompetence:

CluI:

¢ Nadgraditi osnovno znanje o naprednih materialih
in naprednih konstrukcijskih sklopih, uporabnih za
doseganje toplotnih, zvoc¢nih in drugih ucinkov v
stavbah.

e Podati pregled naprednih konstrukcijskih sklopov,
njihovih fizikalno-kemijskih lastnosti v povezavi z
strukturo materialov.

e Nadgraditi znanje o uporabi naprednih
konstrukcijskih sklopov, z namenom nacrtovanja
vecfunkcionalnih resitev

e Podati pregled moznih resitev v modernih
(sodobnih) stavbah.

e Student s svojim znanjem in izkunjami postane
konkurencen na trgu strokovnega, raziskovalno -
razvojnega in znanstvenega podrocja, s poudarkom
na grajenem okolju.

Pridobljene kompetence:

e Sposobnost koncipiranja resitev za gradbenistvo na
osnovi naprednih konstrukcijskih sklopov

e Sposobnost razpoznavanja prednosti naprednih
materialov in naprednih konstrukcijskih sklopov na
osnovi njihovih fizikalno-kemijskih lastnost.

Predvideni Studijski rezultati:

ZNANJE IN RAZUMEVANIJE:

Razumevanje delovanja transparentnih in
netransparentnih delov stavbnega ovoja, zasnova in

Objectives and competences:

OBJECTIVES:

* To upgrade the basic knowledge of advanced
materials and advanced constructional complexes that
can be applied to achieve thermal, sound and other
effects in buildings.

» To provide an overview of advanced constructional
complexes and their physico-chemical properties in
relation to the structure of materials.

e to upgrade the knowledge of the use of advanced
constructional complexes, in order to design
multifunctional solution

* To provide an overview of possible solutions in
modern (contemporary) buildings.

¢ With the knowledge and experience students become
competitive in the market of professional, research &
development and scientific fields, with the emphasis on
the built environment.

Acquired competences:

e Ability to conceiving solutions for the construction
based on advanced constructional complexes

e ability to understand the benefits of advanced
materials and advanced constructional complexes based
on their physico-chemical properties

Intended learning outcomes:

KNOWLEDGE AND UNDERSTANDING:
Understanding the functioning of transparent and
opaque constructional complexes of the building


http://kske.fgg.uni-lj.si/

analiza vplivov direktnega osoncenja, sposobnost ocene
odziva stavbe. Spretnost kreiranja in razvoja dolo¢enega
konstrukcijskega sklopa od abstraktne zamisli do
konkretne izvedbe in obratno. Pri tem pa ima Student
sposobnost kritiCne presoje ocenitve poloZaja in
vrednosti doloCenega elementa ali celote. Obvladovanje
tehnologij in lastnosti produktov in celovitih
konstrukcijskih sklopov s ciljem doseganja in izboljSanja
kakovosti grajenega bivalnega in delovnega okolja.
Poudarek na sintezi znanja in sistemskih pristopih, ob
upostevanju celovitega Zivljenjskega ciklusa, vklju€no s
celovito kriti¢no presojo.

UPORABA:

Uporaba metod nacrtovanja in razvoja konstrukcijskih
sklopov s pomocjo novih naprednih materialov ob
hkratnem spostovanju zahtev bivanjske kulture in
tradicije stavbenistva v dolocenem (s poudarkom na
domadem) podrodju. Student je sposoben upostevati in
uporabljati veljavno nacionalno in tudi evropsko
zakonodajo, standarde in drugo regulativo.

REFLEKSUJA:

Sposobnost samostojne ocene poloZaja in vloge

obravnavnih naprednih konstrukcijskih sklopov v
sistemu 'okolje / ¢lovek / stavba' in identifikacija
medsebojnih povezav.

PRENOSLJIVE SPRETNOSTI:

Spretnosti uporabe domace in tuje literature in drugih
virov, zbiranja in interpretiranja podatkov, identifikacija
in reSevanje problemov, kriticna analiza, sinteza, aktivno
sodelovanje in delo v skupini ter sintetiziranje zanj.
Student bo razumel sposobnost identifikacije vplivnih
faktorjev, ki vplivajo na kakovost, trajnost in
trajnostnost razli¢nih konstrukcijskih sklopov, tako v
stacionarnem kot dinami¢nem odzivu konstrukcijskega
sklopa ali stavbe kot celote.

Metode poucevanja in ucenja:

Predavanja, izdelava individualnih raziskovalnih nalog,
Studij tekocih znanstvenih publikacij in novih tehni¢nih
resitev, ki temeljijo na celovitem pristopu.

Priprava clankov za objavo v priznanih (SCI citiranih)
publikacijah.

Nacini ocenjevanja:

Nacin: ustni izpit, zagovor raziskovalnih nalog in
projektov.

Priprava vsaj enega ¢lanka za objavo v SCI
citiranih publikacijah.

Reference nosilca/Lecturer's references:

Delez/Weight
70,00 %

30,00 %

envelope, design and analysis of the effects of direct
sunlight, ability to assess the response of the building.
Ability to create and develop specific constructional
complexes from abstract ideas to concrete
implementation, and vice versa. In doing so, however,
students are able to analyze and evaluate the value of
specific element or constructional complexes or a
building as a whole. Managing the technology and
product’s characteristics of advanced constructional
complexes with the aim to achieve and improve the
quality of the built living and working environment. The
emphasis is on the synthesis of knowledge and systemic
approach, taking into account the full life-cycle,
including a comprehensive critical review.

APPLICATION:

Using the methods of planning and development of
constructional complexes with the help of using new
advanced materials, while respecting the requirements
of living culture and building tradition in a given (with an
emphasis on domestic) region. Student is able to take
into account and apply the relevant national and
European legislation, standards and other regulations.

REFLECTION:

Ability to independently evaluate the situation and the
role of each considered advanced constructional
complex in the system ‘environment / human being /
building’ and identification of mutual interconnections.

TRANSFERABLE SKILLS

Skills of using domestic and foreign literature and other
sources, collecting and interpreting data, identification
of problems and problem solving, critical analysis,
synthesis, active participation and group work, and
synthesizes of knowledge. Student will understand the
ability to identify influential factors affecting the quality,
durability and sustainability of various constructional
complexes, both stationary and dynamic response of
constructional complex or building as a whole.

Learning and teaching methods:

Lectures, individual research projects, studies of current
scientific publications and new technical solutions based
on an integrated design. Preparing articles for SCI cited
publication.

Assessment:

Method: oral exam, presentation of research
activities and projects.

At least one article already prepared for - SCI
cited publication.

1. KUNIC, Roman, OREL, Boris, KRAINER, Ales. An Assessment of the Impact of Accelerated Ageing on the Service
Life of Bituminous Waterproofing Sheets. Journal of materials in civil engineering, ISSN 0899-1561, 2011, vol.



10.

11.

12.

13.

14.

15.

16.

17.

23, no. 12, str. 1746-1754, ilustr., doi: 10.1061/(ASCE)MT.1943-5533.0000326. [COBISS.SI-ID 5509985], [ICR,
SNIP, WoS do 16. 4. 2013: st. citatov (TC): 1, Cistih citatov (Cl): 0, normirano st. Cistih citatov (NC): 0, Scopus do
28. 11. 2014: st. citatov (TC): 1, Cistih citatov (Cl): 0, normirano st. Cistih citatov (NC): 0]

KUNIC, Roman, MIHELCIC, Mohor, OREL, Boris, SLEMENIK PERSE, Lidija, BIZJAK, Ale3, KOVAC, Janez, BRUNOLD,
Stefan. Life expectancy prediction and application properties of novel polyurethane based thickness sensitive
and thickness insensitive spectrally selective paintcoatings for solar absorbers. Solar energy materials and solar
cells, ISSN 0927-0248. [Print ed.], 2011, letn. 95, $t.11, str. 2965-2975, ilustr., doi:
10.1016/j.s0lmat.2011.05.014. [COBISS.SI-ID 5509729], [JCR, SNIP, WoS do 23. 9. 2014: st. citatov (TC): 9, Cistih
citatov (Cl): 7, normirano st. Cistih citatov (NC): 3, Scopus do 28. 11. 2014: st. citatov (TC): 12, Cistih citatov (Cl):
10, normirano st. Cistih citatov (NC): 4]

KUNIC, Roman, KOZELJ, MatjaZ, OREL, Boris, SURCA VUK, Angela, VILCNIK, AljaZ, SLEMENIK PERSE, Lidija,
MERLINI, Dusan, BRUNOLD, Stefan. Adhesion and thermal stability of thickness insesitive spectrally selective
(TISS) polyurethane-based paint coatings on copper substrates. Solar energy materials and solar cells, ISSN
0927-0248. [Print ed.], 2009, vol. 93, no. 5, str. 630-640. [COBISS.SI-ID 4117018], [JCR, SNIP, WoS do 10. 2.
2014: st. citatov (TC): 11, Cistih citatov (Cl): 8, normirano st. Cistih citatov (NC): 4, Scopus do 28. 11. 2014: st.
citatov (TC): 15, Cistih citatov (Cl): 11, normirano st. Cistih citatov (NC): 5]

KUNIC, Roman. Vacuum insulation panels - an assessment of the impact of accelerated ageing on service life.
Strojniski vestnik, ISSN 0039-2480, okt. 2012, vol. 58, no. 10, str. 598-606, SI 121, ilustr., doi: 10.5545/sv-
jme.2012.539. [COBISS.SI-ID 266561024]

KUNIC, Roman, KUTNAR, Andreja. Accelerated ageing and global warming potential of vip thermal insulation.
V: BRUNNER, Samuel (ur.), WAKILI, Karim Ghazi (ur.). 11th International Vacuum Insulation Symposium :
[proceedings, Diibendorf, September 19-20, 2013]. Dibendorf: Empa, 2013, str. 15-16. [COBISS.SI-ID
1536158916]

KUNIC, Roman. Temeljenje in nasipi iz ekspandiranega poliestra. V: 10. slovenski kongres o cestah in prometu,
Portoroz, 20.-22. oktober 2010. Zbornik referatov. Ljubljana: DRC - Druzba za raziskave v cestni in prometni
stroki Slovenije, 2010, str. 1394-1402, ilustr. [COBISS.SI-ID 5510241]

KUNIC, Roman. An assessment of the impact of accelerated ageing on the determination of the service lifetime
of bitumnous waterproofing sheets. V: Hydroizolace a vozovky na mostech : 20. jubilejni konference, Dlouhé
Strané 2009 : sbornik prispévkdi. [Brno]: Akademické nakladatelstvi CERM, 2009, str. 124-130, ilustr. [COBISS.SI-
ID 4890209]

JERMAN, Ivan, MIHELCIC, Mohor, OREL, Boris, KUNIC, Roman. Cool materials for the built environment. V: 10th
IEA-SHC Task 39 Expert meeting. Graz: 2010, str. [1], ilustr. [COBISS.SI-ID 4841242]

OREL, Boris, JERMAN, Ivan, KOZELJ, Matjaz, SLEMENIK PERSE, Lidija, KUNIC, Roman. Materials aspects of solar
paint coatings for building applications. V: KOLOKOTSA, Dionysia-Denia (ur.). Advances in the development of
cool materials for the built environment. [S. |.]: Bentham Science Publishers, cop. 2013, str. 120-173, doi:
10.2174/9781608054718113010009. [COBISS.SI-ID 5198618], [Scopus do 14. 10. 2013: st. citatov (TC): O, Cistih
citatov (Cl): 0, normirano st. Cistih citatov (NC): 0]

BRUNOLD, Stefan, REUSCH, Florian, KUNIC, Roman, REKSTAD, John, MEIR, Michaela, WILHELMS, Claudius.
Durability tests of polymeric components. V: KOHL, Michael (ur.). Polymeric materials for solar thermal
applications, (Solar heating and cooling, ISSN 2194-0665), (Solar heating and cooling, ISSN 2194-8135).
Weinheim: Wiley-VCL, cop. 2012, str. 319-349, ilustr. [COBISS.SI-ID 5113114]

KUNIC, Roman, ROZMAN, Marko, POTOCNIK, Janez, OPRCKAL, Valentina. Ekologki osnovni bitumenski premaz
IBITOL EKO = Environmentally - friendly bitumen primer IBITOL EKO. V: Inovativni potencial Slovenije : [katalog
prireditve]. Ljubljana: Javna agencija za podjetnistvo in tuje investicije, 2010, str. 34. [COBISS.SI-ID 5517409]
OREL, Boris, SPREIZER, Helena, KOZELJ, Matjaz, KUNIC, Roman, SURCA VUK, Angela, MERLIN, Dusan, VODLAN,
Marjanca. Report on adhesion and thermal stability of thickness insensitiv spectrally selective (TISS) paint
coating. Ljubljana: Kemijski institut Ljubljana Slovenija, 2008. 24 f., ilustr. [COBISS.SI-ID 4338273]

OREL, Boris, SPREIZER, Helena, KUNIC, Roman. Stabilitiy of TISS black paint coatings: temperature and humidity
testing : preliminary report. Ljubljana: Kemijski institut Ljubljana Slovenija, 2008. 6 f., ilustr. [COBISS.SI-ID
4338529]

KUNIC, Roman. Postopek in naprava za hidroizolacijo prebojne armature. Ljubljana: Jure Marn, intelektualna
lastnina, svetovanje in raziskave, 28.1.2011. 11 f., 2 pril. [COBISS.SI-ID 5848929]

KUNIC, Roman. Termo-izolacijska plosca, prednostno iz stiropora : patent $t. 22632. Ljubljana: Urad Republike
Slovenije za intelektualno lastnino, 2009. [COBISS.SI-ID 4510433]

KUNIC, Roman, OREL, Boris, KOZELJ, Matjaz, MERLIN, Dugan, BRUNOLD, Stefan. Modified accelerated test
procedure for TISS paints : task 39 meeting 5: October 13-15, 2008, in Lisbon. Lisbon, 2008. 27 prosojnic, llustr.
[COBISS.SI-ID 4399457]

KUNIC, Roman. Energy Efficient Constructions - Bioclimatic Strategies & Technologies for Slovene Climate : New
Advanced Thermal Insulation Materials and their Influence on Constructional Complexes : vabljeno predavanje:
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http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=5113114
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=5517409
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=4338273
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=4338529
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=5848929
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=4910433
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=4399457

18.

URBINA simpozij trajnostnih tehnologij, 12. maj 2011 v prostorih Ambasade Kraljevine Norveske v Ljubljani.
Ljubljana, 2011. 26 prosojnic. [COBISS.SI-ID 5848417]

KUNIC, Roman. Sistemi toplotnih, zvoénih in hidroizolacij; Talno ogrevanje; Ozelenjene strehe : nove zahteve po
zmanjsanju porabe energije v stavbah : vabljeno predavanje na strokovnem izobraZevanju Drustva gradbenih
inZenirjev in tehnikov, 5. marec 2010 v hotelu Sport na Otoccu. Otocec, 2011. 88 prosojnic. [COBISS.SI-ID
5848673]


http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=5848417
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=5848673

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Nelinearna analiza kompozitnih konstrukcij
Nonlinear Analysis of the Composite Structures

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041730
Koda uéne enote na élanici/UL Member course code: 1100
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
50 0 30 0 0 170 10
Nosilec predmeta/Lecturer: Igor Planinc
Izvajalci predavanij: Igor Planinc

Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:
Ni posebnih pogojev.

Vsebina:

- Pregled znacilnih gradbenih kompozitnih konstrukcij;
- Znacilne lastnosti kompozitnih gradbenih konstrukcij
(mehcanje, delaminacija);

- Osnove mehanike gradbenih konstrukcij (mehanika
trdnih snovi in termodinamika, izotropni, ortotropni in
anizotropni materialni model snovi, modeli stika med
sloji, matemati¢ni modeli linijskih in ploskovnih
konstrukcij, osnovni modeli porusitve kompozitnih
gradbenih konstrukcij);

- Nelinearna analiza gradbenih kompozitnih konstrukcij
(stati¢ana in dinamicna analiza, analiza razli¢nih
reoloskih lastnosti posameznih slojev kompozitne
konstrukcije ter poZzarna in stabilnostna analiza);

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

No prerequisits.

Content (Syllabus outline):

- Overview of typical civil engineering composite
structures,

- Basic properties of composite structures (e.g.
softening, delaminations, etc.),

- Basics of structural mechanics (mechanics of solids,
thermodynamics, isotropic, ortotropic and unisotropic
material models, contact models, mathematical models
of linear and planar structures, basic collapse models of
composite civil engineering structures),

- Nonlinear analysis of civil engineering composite
structures (static and dynamic analysis, analysis of
rheological behaviour of certain materials being
typically used in composite structures, fire and stability
analysis),




- Kriticna presoja poenostavljenih racunskih metod za
analizo kompozitnih konstrukcij, ki jih predpisujejo
veljavni tehni¢ni predpisi.

Temeljna literatura in viri/Readings:

- Critical evaluation of simplified calculation methods for
analysis of composite structures that can be found in
regulations and standards.

Kim D.-H. (1995): Composite Structures for Civil and Architectural Engineering, F & FN Spon, 490 pp.
Reddy J.N. (2004):Mechanics of Laminated Composite Plates and Shells: Theory and

Analysis, CRC Press, pp. 567-721.
Recent engineering and scientific papers.

Cilji in kompetence:

- Nadgraditi osnovno konstruktersko znanje z naceli
projektiranja kompozitnih gradbenih konstrukcij;

- V povezavi z drugimi naravoslovnimi, temeljnimi
mehanskimi in strokovnimi predmeti spoznati in
razumeti mehanizme interaktivnega delovanja
materialov, ki sestavljajo kompozitno konstrukcijo

- Vpeljati osnovna nacela matematicnega in
numeri¢nega modeliranja kompozitnih gradbenih
konstrukcij;

- Navajati kandidate na dolocitev in predstavitev
problemov povezanih s kompozitnimi konstrukcijami,
zajem eksperimentalnih podatkov, izbiro metode
reSevanja ter predstavitev in kriticno oceno rezultatov.

Predvideni studijski rezultati:

Znanje in razumevanje:

- Poznavanje terminologije in pomena pomembnejsih
fizikalnih koli¢in v nelinearni analizi kompozitnih
konstrukcij;

- Sposobnost izbire primernega matemati¢nega in
numeri¢nega modela za nelinearno analizo kompozitnih
gradbenih konstrukcij;

- Sposobnost uporabe numeri¢nih metod za oceno

togosti, duktilnosti in nosilnosti kompozitnih konstrukcij.

Metode poucevanja in ucenja:
Predavanja, seminar, konsultacije.

Nacini ocenjevanja:
Izdelava seminarske naloge
Uspesna ustna ali pisna branitev naloge

Reference nosilca/Lecturer's references:

Delez/Weight
70,00 %
30,00 %

Objectives and competences:

- Improvement of basic knowledge considering
composite structures and their behaviour in civil
engineering practice.

- Better understanding of interactive behaviour of
materials in composite structures considering other
natural science, basic mechanical and expert branches
of instruction.

- Introducing basic principles of mathematical and
numerical modelling of composite civil engineering
structures.

- Finally, candidates should be capable of determining
and presenting composite structures problems and
results of properly chosen analysis as well as defining
parameters that sholuld be measured during
experiments.

Intended learning outcomes:

Knowledge and understanding:

- Knowledge about the terminology and meaning of
essential parameters influencing nonlinear behaviour of
composite structures.

- Capability of choosing proper mathematical and
numerical model for nonlinear analysis of

civil engineering composite structures.

- Using suitable numerical methods for determining
composite structures stiffness, ductility and their
bearing capacity.

Learning and teaching methods:
Lectures and individual seminar work.

Assessment:
Individual seminar work
Its explanation and writing/oral examination

SCHNABL, Simon, PLANINC, Igor. Inelastic buckling of two-layer composite columns with non-linear interface
compliance. International journal of mechanical sciences, ISSN 0020-7403. [Print ed.], 2011, letn. 53, §t. 12, str.

1077-1083.

SCHNABL, Simon, PLANINC, Igor. The effect of transverse shear deformation on the buckling of two-layer
composite columns with interlayer slip. International journal of non-linear mechanics, ISSN 0020-7462. [Print ed.],

2011, letn. 46, st. 3, str. 543-553.



KROFLIC, Aleg, PLANINC, Igor, SAJE, Miran, TURK, Goran, CAS, Bojan. Non-linear analysis of two-layer timber beams
considering interlayer slip and uplift. Engineering structures, ISSN 0141-0296. [Print ed.], junij 2010, letn. 32, §t. 6,
str. 1617-1630.

SCHNABL, Simon, PLANINC, Igor. The influence of boundary conditions and axial deformability on buckling behavior
of two-layer composite columns with interlayer slip. Engineering structures, ISSN 0141-0296. [Print ed.], oktober
2010, letn. 32, st. 10, str. 3103-3111.

KROFLIC, Ale$, PLANINC, Igor, SAJE, Miran, CAS, Bojan. Analytical solution of two-layer beam including interlayer
slip and uplift. Structural engineering and mechanics, ISSN 1225-4568. [Print ed.], 2010, letn. 34, st. 6, str. 667-683.

KRYZANOWSKI, Andrej, SCHNABL, Simon, TURK, Goran, PLANINC, Igor. Exact slip-buckling analysis of two-layer
composite columns. International journal of solids and structures, ISSN 0020-7683. [Print ed.], 2009, letn. 46, st. 14-
15, str. 2929-2938.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Prenova nepremicne kulturne dedisc¢ine

Course title: Restoration of Immovable Cultural Heritage

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski

Univerzitetna koda predmeta/University course code: 0041736
Koda uéne enote na €lanici/UL Member course code: 1309
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
30 10 0 0 85 0 5
Nosilec predmeta/Lecturer: Roko Zarni¢
Izvajalci predavanj: Roko Zarni¢
Izvajalci seminarjev:
Izvajalci vaj:
Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:
Vrsta predmeta/Course type: Izbirni predmet/Elective course

Jeziki/Languages: Predavanja/Lectures:

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Ustrezno predznanje s podrocja gradbenih materialov in
prenove in preskusanja konstrukcij pridobljeno na
prvostopenjskem ali drugostopenjskem studiju ustrezne
smeri.

Vsebina:

¢ Osnovne konzervatorske zahteve glede ravnanja in
posegov v nepremicno dedis¢ino

e Umescenost dedis¢ine v naravno in v sodobnop
zgrajeno okolje

e Tehnicni standardi in predpisi

e OgroZenost nepremicne dediscine zaradi naravnih
nesrec in slabega ravnanja

e Ocena stanja in odpornosti objektov in njihovo
opazovanje

e Sodobne tehnologije za popravilo in utrditev
zgodovinskih konstrukcij

Ina

Ina

Anglescina, Sloven

8¢
Anglescina, Slovensc

Prerequisites:

Exam-proved knowledge on building materials and
retrofitting and experimental assessment of structures
according to education programme of the
undergraduate and graduate level

Content (Syllabus outline):

Basic requirements of the conservation-restoration
discipline regarding the management and
intervention in immovable cultural heritage
Integration of heritage in the natural and
contemporarily built environment

Technical standards, codes and best-practice rules
Mitigation of natural hazard and malicious actions
impact on cultural heritage

Assessment, diagnosis and monitoring of heritage
objects

Heritage-friendly and compatible materials



e Okoljski vidiki prenove dedisc¢ine s poudarkom na
smotrno rabo energije
e Upravljanje in vzdrZevanje dedisc¢ine

Temeljna literatura in viri/Readings:

¢ Modern technologies for repair and strengthening
of heritage objects

e Environmental aspects of cultural heritage
restoration including rational use of energy

¢ Management and maintenance of cultural heritage

e Mednarodne listine ICOMOS, Doktrine 01, ur. J. Grobovsek, ICOMOS/*SI, 2003
e EN 16096:2012. Conservation of cultural property — Condition survey and report of built cultural heritage.

Brussels, European Committee for Standardization.

e Recommendations for the analysis, conservation and structural restoration of architectural heritage, ICOMOS

2003

e Vitruvius, P., Deset knjiga o arhitekturi, prevod V.Bedenko, Zagreb: Golden markenting: Institut gradevinarstva

Hrvatske , 1999

e European Guidelines for the seismic preservation of cultural heritage assets, Perpetuate Project delverable
D41, 2013, http://www.perpetuate.eu/category/results-and-documents/technical-reports
e Guidelines for end-users, Deliverables D10.1-D10.5, FP EU Project NIKKER, 2009

http://www.niker.eu/downloads/

e A Scottish Monument Watch. 2012. The case for a proactive maintenance scheme for traditional buildings in
Scotland. Report to Technical Conservation Group, Historic Scotland. Stirling City Heritage Trust: 166 str.
http://conservation.historic-scotland.gov.uk/scotmonumentwatchfull.pdf

e Zakon o varstvu kulturne dedis¢ine (ZVKD-1). Ur. |. RS, $t. 16/2008

e Zakon o graditvi objektov (ZGO-1). Ur. I. RS, §t. 110/2002.

Cilji in kompetence:

Cilj predmeta je seznaniti Studenta s osnovnimi
zahtevami, ki glede pristopa k prenovi kulturne
dedisc¢ine postavlja konzervatorska stroka in ga
usposobiti za izpolnjevanje teh zahtev s pomocjo

uporabnih znanstvenih metod izhajajocih iz tehnicnih in
naravoslovnih znanj. Spoznal bo celoten proces prenove

od ugotavljanja in dokumentiranja lastnosti obstojecih
objektov, do moznosti njihove prenove z uporabo
ustreznih materialov in posegov v konstrukcijo ter
vzdrzevanjem nujnim za ohranjanje dolge Zivljenjske
dobe objekta, ki ga je slede¢ sodobne principe
upravljanja mozno koristno uporabljati.

Predvideni studijski rezultati:

Znanje in razumevanje:

e razumevanje konzervatorskih zahtev in pravil ter
zakonskih zahtev glede varovanja in zascite
nepemicne kulturne dediscine

e poznavanje dolgorocnih in nenadnih naravnih in
antropogenih skodljivih vplivov znanje o ustreznih
konstrukcijskih in nekonstrukcijskih ukrepov
potrebnih za dolgotrajno zascito nepremicne
dedisc¢ine pred skodljvimi vplivi

Metode poucevanja in ucenja:
Predavanja, seminarsko delo, vodene diskusije,
konzultacije.

Nacini ocenjevanja:
Seminarska naloga

Delez/Weight
60,00 %

Objectives and competences:

The aim of course is to teach student about the basic
requirements of conservators on the approach to the
cultural heritage safeguarding and restoration and to
qualify him to meet those requirements following the
applicable scientific procedures based on natural
science and technical science knowledge. Student will
be guided through the holistic process of restoration
from assessment and documentation of heritage object
to the possibilities of their restoration using the
appropriate materials and structural interventions
including the maintenance process needed for
prolongation of the life time of object that can be used
for the contemporary needs.

Intended learning outcomes:

Knowledge and understanding:

¢ understanding of conservation requirements, rules
and legislation related to preservation of cultural
heritage assets

¢ knowledge on the lonng-term and sudden natural
and anthropogenic risks knowledge on adequate
structural and nonstructural interventions in
heritage assets in order to mittigate the identified
risks

Learning and teaching methods:
Lectures, seminars, guided discussions, consultations.

Assessment:
Seminar theme



Ustno izpraSevanje 40,00 % Oral exam

Reference nosilca/Lecturer's references:

1.

SIJANEC-ZAVRL, M., ZARNIC, R., SELIH, J. Multicriteial sustainability assessment of residential buildings.
Technological and economic development of economy, ISSN 1392-8619. Print ed., 2009, letn. 15, §t. 4, str. 612-
630.

VODOPIVEC, B., ZARNIC, R., TAMOSAITIENE, J., LAZAUSKAS, M., SELIH, J. Renovation priority ranking by multi-
criteria assessment of architectural heritage: the case of castles. International journal of strategic property
management, ISSN 1648-715X, 2014, letn. 18, st. 1, str. 88-100,

JARC SIMONIC, M., GOSTIC, S., BOSILIKOV, V., ZARNIC, R. Testing and analysis of walls strengthened with FRP.
Gradevinar, ISSN 0350-2465, 2014, letn. 66, st. 6, str. 533-548.

ANTOLING, D., RAICIC, V., ZARNIC,R. Analysis of hysteretic response of glass infilled wooden frames. Journal of
civil engineering and management, ISSN 1392-3730. Tiskana izdaja, 2014, letn. 20, st. 4, str. 600-608.
KRSTEVSKA, Lidija, TASHKOV, Ljubomir, RAJCIC, Viatka, ZARNIC, Roko. Seismic behaviour of Composite Panel
Composed of Laminated Wood and Bearing Glass - Experimental Investigation. Advanced materials research,
ISSN 1022-6680, 2013, letn. 778, str. 698-705.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet: Rentgenska strukturna analiza
Course title: X-ray Diffraction Structural Analysis
Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041742
Koda uéne enote na élanici/UL Member course code: 1296
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
40 0 20 0 65 0 5
Nosilec predmeta/Lecturer: Matej Dolenec
Izvajalci predavanij: MatevZ Dolenc
Izvajalci seminarjev:
Izvajalci vaj:
Izvajalci klinicnih vaj:
Izvajalci drugih oblik:
Izvajalci prakticnega
usposabljanja:
Vrsta predmeta/Course type: Izbirni predmet/E
Jeziki/Languages: Predavanja/Lectures: Anglescina, Slovenscina
Vaje/Tutorial: Anglescina, Slovenscina
Pogoji za vkljucitev v delo oz. za opravljanje studijskih Prerequisites:
obveznosti:
Zakljucena 2. stopnja Studija (MSc) naravoslovne ali Completed MSc in natural sciences or engineering
tehni¢ne smeri
Vsebina: Content (Syllabus outline):
Kristalne strukture in simetrija, princip in geometrija Crystal structure and symmetry, principle and geometry
rentgenske difrakcije, recipro¢na mreza, metode of the X-ray diffraction, reciprocal lattice, the methods
koli¢inske analize, metode resevanja struktur in of quantitative analysis, crystal structure analysis
optimizacija resitev, modeliranje difraktogramov. methods and solution optimization, modeling of

difractograms.

Temeljna literatura in viri/Readings:

1) David, W.L.F., Shankland, K., McCusker, L.B., Baerlocher, Ch., 2002: Structure determination from powder
diffraction data. Oxford UP, New York, 337 pp.

2) Massa, W., 2000: Crystal structure determination. Springer, Berlin, 206 pp.

Cilji in kompetence: Objectives and competences:




Koli¢inska fazna analiza, doloditev kristalne strukture in
politipov mineralov z metodo rentgenske difrakcije, ter
modeliranje difraktogramov.

Predvideni studijski rezultati:

Znanje in razumevanje:

Student pozna kristalne strukture in simetrijske
lastnosti mineralov. Osvoji teorijo in zna uporabljati
rentgensko difrakcijo, reciprone mreze in

koli¢inske analize. Usposobi se za reSevanja struktur in
modeliranje difraktogramov.

Metode poucevanja in ucenja:
Predavanja, konzultacije, laboratorijske vaje in izdelava
seminarske naloge v okviru seminarskih vaj.

Nacini ocenjevanja:
Izdelana seminarska naloga
Ustni izpit

Reference nosilca/Lecturer's references:

Delez/Weight
50,00 %
50,00 %

The quantitative phase analysis, determination of the
crystal structure and mineral politypes by the method of
X-ray diffraction and difractogram modeling.

Intended learning outcomes:

Knowledge and understanding:

The student understands the crystal structure and
symmetry properties of minerals. He gets acquainted
with theory the use of X-ray diffraction, reciprocal
network and quantitative analysis. He is able to resolv
structures and to model difractograms.

Learning and teaching methods:
Lectures, consultations, laboratory exercises and
seminar work connected to the context of tutorials.

Assessment:
Seminar work
Oral examination

1. PAVSIC, Primoz, OSTIR, Danijel, MLADENOVIC, Ana, KRAMAR, Sabina, DOLENEC, Matej, BUKOVEC, Peter.
Sewage-sludge stabilization with biomass ash = Stabiliziranje komunalnega mulja s pepelom biomase. Materiali in
tehnologije, ISSN 1580-2949. [Tiskana izd.], maj-jun. 2013, letn. 47, §t. 3, str. 349-352

2. MILER, Milo§, AMBROZIC, Bojan, MIRTIC, Breda, GOSAR, Mateja, STURM, Saso, DOLENEC, Matej, JERSEK, Miha.
Mineral and chemical composition of the Jezersko meteorite - a new chondrite from Slovenia. Meteoritics &
planetary science, ISSN 1086-9379, 2014, vol. 49, no. 10, str. 1875-1887, doi: 10.1111/maps.12365.

3. KARPE, Blaz, NAGODE, Ale$, KOSEC, Borut, STOIC, Antun, DOLENEC, Matej, BIZJAK, Milan. Microstructure
evolution and thermal stability of rapidly solidified Al-Ni-Co-Re alloy. Metalurgija, ISSN 0543-5846, 2013, vol. 52, br.

3, str. 305-308.


http://dx.doi.org/10.1111/maps.12365

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Matemati¢no modeliranje in turbulenca v hidravliki
Mathematical Modelling and Turbulence in Hydraulics

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041748
Koda uéne enote na élanici/UL Member course code: 1078
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
40 0 0 0 0 85 5

Nosilec predmeta/Lecturer: Matjaz Cetina

Izvajalci predavanij: Matja Cetina
Izvajalci seminarjev:

Izvajalci vaj:

Izvajalci klini¢nih vaj:

Izvajalci drugih oblik:

Izvajalci prakti¢nega

usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Ni posebnih pogojev. Predmet sestavljata dva modula:
Matemati¢no modeliranje v hidravliki (1) in Turbulenca v
hidravliki (11). Student lahko izbere vsak modul posebej
ali oba skupaj.

Vsebina:

Modul | »Matemati¢no modeliranje v hidravliki« (5
ECTS)

- Pomen modeliranja kot orodja pri dolocevanju
smotrnosti ¢lovekovih posegov v okolje, prednosti in
pomanijkljivosti matemati¢nih modelov.

- Principi matemati¢nega modeliranja: hidrodinamicni,
transportno-disperzijski in biokemi¢ni moduli in nacin
povezave v kompleksne ekoloske modele.
Enodimenzijski (1D), dvodimenzijski (2D) in
trodimenzijski (3D) modeli; osnovne enacbe —
kontinuitetna, dinamicna, konvekcijsko difuzijska
enacba za transport snovi, enacbe za opis biokemicnih

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

No special requirements. The course constitutes of two
modules: Mathematical modelling in hydraulics (I) and
Turbulence in hydraulics (I1). Students can choose either
one module or both.

Content (Syllabus outline):

Module | »Mathematical modelling in hydraulics« (5
ECTS)

- A role of modelling as a tool to predict the influence of
human activities on the environment, advantages and
disadvantages of mathematical models.

- Principles of mathematical modelling: hydrodynamic,
transport-dispersion and bio-chemical modulesand their
connection into complex ecological models. One-
dimensional (1D), two-dimensional (2D) and three-
dimensional (3D) models; basic equations — continuity,
momentum, advection-diffusion equation for transport
of matter, equations of bio-chemical processes at




procesov pri Sirjenju hraniv, kemi¢nih ali bioloskih
polutantov, naftnih derivatov itd.. Pregled numeri¢nih
metod, modelov turbulence ter vpliva toplotne

in gostotne stratifikacije, opis racunalniskih programov,
diagrami poteka.

- Podrobnejsa obravnava

hidrodinamic¢nega modula kot osnovnega gradnika
kompleksnih ekoloskih modelov. PosploSitev osnovnih
enacb hidravlike nestalnega toka za sorodne probleme
(valovi v odprtih koritih, snezni plazovi, murasti in blatni
tokovi, vodni udar, hemodinamika) Robni pogoji in
numeric¢ne metode reSevanja (metoda karakteristik,
metode koncnih razlik in kon¢nih volumnov, metoda
SPH). Verifikacija, analiza obcutljivosti, umerjanje in
validacija modelov.

- Primeri uporabe matemati¢nega modeliranja za
hidrotehni¢ne probleme.

Modul Il »Turbulenca v hidravliki« (5 ECTS)

- Opis pojava turbulence: osnovne znacilnosti, razli¢ni
pristopi k resevanju.

- Kolmogorova makro in mikro merila. Vloga turbulence
pri transportu in disperziji polutantov in toplote ter pri
biokemicnih procesih.

- Osnovne enacbe: izpeljava

Reynoldsovih enacb in konvekcijsko-difuzijske enacbe
za turbulentni tok, Fickov zakon.

- Modeli turbulence: Boussinesquov princip, modeli z
eno in z dvema enacbama, k-e model turbulence,
modeli z ve¢ enacbami za posamezne turbulentne
napetosti, princip neposredne simulacije vecjih in
modeliranja manjsih vrtincev.

- Disperzija v rekah: dolocitev koeficientov disperzije,
globinsko povprecni k-e model, vpliv hrapavosti dna
struge.

- Turbulentna viskoznost in disperzija v jezerih in
morju: dolocanje koeficientov, Koutitasov model za
dolocanje koeficientov po vertikali, model Mellor-
Yamada. Vpliv stratifikacije na turbulentni transport po
vertikali.

- Prakti¢ni primeri uporabe modelov turbulence v
hidravliki.

Temeljna literatura in viri/Readings:

spreading of nutrients, chemical or biological pollutants,
oil slicks etc.. The review of numerical methods,
turbulence models and the influence of temperature
and density stratification, the description of computer
codes, flow charts.

- A detailed description of hydrodynamic module as a
basic part of complex ecological models. The
generalization of basic equations of unsteady flow
hydraulics for similar problems (waves in open channels,
snow avalanches, debris flows, water hammer,
hemodynamics). Boundary conditions and numerical
solution methods (method of characteristic, finite
difference and finite volume methods, SPH method).
Verification, sensitivity analysis, calibration and
validation of models.

- Examples of the use of mathematical models for
hydraulic problems.

Module Il »Turbulence in hydraulics« (5 ECTS)

- The description of turbulence phenomenon: basic
characteristics, different ways of solution.

- Kolmogorov's theory of micro and macro scales. The
role of turbulence at transport and dispersion of
pollutants and heat and at bio-chemical processes.

- Basic equations: the derivation of Reynolds' equations
and advection-diffusion equation of turbulent flow,
Fick's law.

- Turbulence models: Boussinesque's principle, models
with one and two equations, k-e turbulence model,
models with additional equations for individual
turbulent stresses, principle of direct simulation of large
eddies and modelling of small eddies.

- Dispersion in rivers: the determination of dispersion
coefficients, depth-averaged k-e model, the influence of
river bed roughness.

- Turbulent viscosity and dispersion in lakes and the sea:
the determination of coefficients, Koutitas' model to
determine vertical coefficients, Mellor-Yamada's model.
The influence of stratification on the vertical turbulent
transport.

- Examples of practical applications of turbulence
models in hydraulics.

Wylie, E.B., Streeter, V.L. (1993): Fluid Transients in Systems, Prentice Hall, 463 pp.
Jgrgensen, S.E., Bendoricchio, G. (2001). Fundamentals of Ecological Modelling, 3rd Ed., Elsevier, 530 pp.
Violeau, D. (2012): Fluid Mechanics and the SPH Method - Theory and Applications, Oxford University Press, 616 pp.

(selected Chapters)

Rodi, W. (1993): Turbulence Models and Their Application in Hydraulics, A state-of-the-art review, A.A. Balkema,

Rotterdam, 104 pp.

Rodi, W., Constatinescu, G., Stoesser, T. (2013): Large-Eddy Simulation in Hydraulics, IAHR Monograph, Taylor and

Francis, 250 pp.
Electronic sources:

Cvitanovic, P. et al. (2003): Chaos: Classical and quantum. Advanced graduate e-textbook. Accessible at
ChaosBook.org (Niels Bohr Institute, Copenhagen), 850 pp.(selected Chapters)

Cilji in kompetence:

Modul | »Matemati¢no modeliranje v hidravliki« (5 ECTS)

Cilji:

Objectives and competences:
Module | »Mathematical modelling in
hydraulics« (5 ECTS)



- Poglobiti osnovno znanje hidromehanike in hidravlike s primeri

nestalnega toka v odprtih koritih in v ceveh pod tlakom.

- Spoznati posebnosti in nacine reSevanja gibanja nenewtonskih

tekodin

- Spoznati, kako povezati znanja mehanike tekocin in okoljskega

inZenirstva v kompleksne ekoloske modele.
Pridobljene kompetence:
- Celovito obvladovanje procesov 1D, 2D in

3D matemati¢nega modeliranja, uporabe lastne in licenéne

programske opreme ter kriti€ne presoje rezultatov.

- Sposobnost matemati¢nega modeliranja najzahtevnejsih

hidravlicnih pojavov nestalnega toka.

Sposobnost izdelave kvantitativnih inZenirskih ocen sprememb
kakovosti v povrsinskih vodah z racunalniskimi simulacijami tokov

in Sirjenja onesnazenja.
Modul Il »Turbulenca v hidravliki« (5 ECTS)
Cilji:

- Spoznati pojav turbulence v hidravliki ter razumeti njeno vlogo
pri modeliranju tokov in Sirjenja onesnazZenja v povrsinskih

vodah.

- Spoznati najnovejSe modele turbulence, vkljuéno z osnovami

teorije kaosa.
Pridobljene kompetence:
- Sposobnost razumevanja in pravilne

uporabe modelov turbulence pri matemati¢cnem modeliranju.

Predvideni studijski rezultati:

Znanje in razumevanje:

- Poglobljeno razumevanje osnovnih enacb, ki opisujejo
hidravliko nestalnega toka in sposobnost iskanja
analogije pri sorodnih pojavih.

- Dobro poznavanje numeri¢nih metod za ucinkovito
reSevanje RANS enacb

- Razumevanje pojava turbulence in poznavanje
matemati¢nih modelov za njen opis.

- Znati uporabljati sodobne racunalniske programe za
simulacije toka tekocine.

Metode poucevanja in ucenja:
Predavanja ter izdelava individualne seminarske naloge
(za vsak modul).

Goals:

-To deepen basic knowledge of
hydromechanics and hydraulics with cases of
unsteady flow in open channels and pressure
pipe flow.

- To find out special properties and ways of
solution of non-newtonian fluid movements.

- To find out how to join knowledge from fluid
mechanics and environmental engineering into
complex ecological models.

Acquired competences:

- To fully control processes of 1D, 2D and

3D mathematical modelling, the use of
licensed and original computer codes and
critical evaluation of results.

- Ability of mathematical modelling of complex
hydraulic unsteady flow phenomena.

- Ability to use numerical simulations of flows
and pollutant spreading to produce
guantitative engineering assesments of water
quality changes in surface waters.

Module Il »Turbulence in hydraulics« (5 ECTS)
Goals:

- To find out the phenomenon of turbulence in
hydraulics and to understand its role in
modelling of flows and pollutant spreading in
surface waters.

- To find out up to date turbulence models,
including basic theory of chaos.

Acquired competence:

- Ability to understand and to apply
turbulence models in the process of
mathematical modelling.

Intended learning outcomes:

Knowledge and understanding:

- Deeper understanding of basic equations to describe
unsteady flow hydraulics and the ability to find analogy
in similar phenomena.

- Good knowledge in numerical methods for efficient
solutions of RANS equations.

- To understand the phenomenon of turbulence and to
know mathematical models to describe it.

- To be able to use up to date computer codes for flow
simulations.

Learning and teaching methods:
Lectures and elaboration of seminar work (for each
module).

Nacini ocenjevanja: Delez/Weight Assessment:
Zagovor seminarske naloge 50,00 % Defence of seminar work
Pisni in/ali ustni izpit, ki obsega vsebino 50,00 % Written and/or oral exam covering the contents

predavanj ter Studijskih virov

Reference nosilca/Lecturer's references:

of lectures and literature



1. Bomba¢, M., Novak, G., Rodi¢, P., €etina, M.: Numerical and physical model study of a vertical slot fishway.
Journal of Hydrology and Hydromechanics, 2014, Vol. 62, No. 2, pp. 1-10. [COBISS.SI-ID 6513761]

2. Diebo, E., Zagar, D., Krzyk, M., Cetina, M., Petkoviek, G.: Different ways of defining wall shear in smoothed
particle hydrodynamics simulations of a dam-break wave. Journal of hydraulic research, 2014, Vol. 52, No. 4, pp.
453-464. [COBISS.SI-ID 6616417]

3. Diebo, E., Zagar, D., €etina, M., Petkoviek, G.: Reducing the computational time of the SPH method with a
coupled 2-D/3-D approach. Journal of Mechanical Engineering (Strojniski vestnik), 2013, Vol. 59, No. 10, pp. 575-
584. [COBISS.SI-ID 6269025]

4. Krzyk, M., Klasing, R., Cetina, M.: Two-dimensional mathematical modelling of a dam-break wave in a narrow
steep stream. Journal of Mechanical Engineering (Strojniski vestnik), 2012, Vol. 58, No. 4, pp. 255-262. [COBISS.SI-ID
5819745]

5. Zagar, D., Sirnik, N., Cetina, M., Horvat, M., Kotnik, J., Ogrinc, N., Hedgecock, I. M., Cinnirella, S., De Simeone, F.,
Gencarelli, C. N., Pirrone, N.: Mercury in the Mediterranean. Part 2, Processes and mass balance. V: 16th
International Conference on Heavy Metals in the Environment, 23 - 27 September, 2012, Rome, Italy. Heidelberg:
Springer, 2014, Vol. 21,

No. 6, pp. 4081-4094. [COBISS.SI-ID 26981671]

6. Petkoviek, G., DZebo, E., €etina, M., Zagar, D.: Application of Non-Discrete Boundaries with Friction to Smoothed
Particle Hydrodynamics. Journal of Mechanical Engineering (Strojniski vestnik), 2010, Vol. 56, No. 5, pp. 307-315.
[COBISS.SI-ID 5094753]
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UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Matemati¢no modeliranje in turbulenca v hidravliki
Mathematical Modelling and Turbulence in Hydraulics

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041749
Koda uéne enote na élanici/UL Member course code: 1079
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
80 0 0 0 0 170 10

Nosilec predmeta/Lecturer: Matjaz Cetina

Izvajalci predavanij: Matja Cetina
Izvajalci seminarjev:

Izvajalci vaj:

Izvajalci klini¢nih vaj:

Izvajalci drugih oblik:

Izvajalci prakti¢nega

usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Ni posebnih pogojev. Predmet sestavljata dva modula:
Matemati¢no modeliranje v hidravliki (I) in Turbulenca v
hidravliki (11). Student lahko izbere vsak modul posebej
ali oba skupaj.

Vsebina:

Modul | »Matemati¢no modeliranje v hidravliki« (5
ECTS)

- Pomen modeliranja kot orodja pri dolocevanju
smotrnosti ¢lovekovih posegov v okolje, prednosti in
pomanijkljivosti matemati¢nih modelov.

- Principi matemati¢nega modeliranja: hidrodinamicni,
transportno-disperzijski in biokemi¢ni moduli in nacin
povezave v kompleksne ekoloske modele.
Enodimenzijski (1D), dvodimenzijski (2D) in
trodimenzijski (3D) modeli; osnovne enacbe —
kontinuitetna, dinamicna, konvekcijsko difuzijska
enacba za transport snovi, enacbe za opis biokemicnih

Predavanja/Lectures:

Izbirni predmet/Elective course

Anglescina, Slovenscina

Prerequisites:

No special requirements. The course constitutes of two
modules: Mathematical modelling in hydraulics (I) and
Turbulence in hydraulics (11). Students can choose either
one module or both.

Content (Syllabus outline):

Module | »Mathematical modelling in hydraulics« (5
ECTS)

- A role of modelling as a tool to predict the influence of
human activities on the environment, advantages and
disadvantages of mathematical models.

- Principles of mathematical modelling: hydrodynamic,
transport-dispersion and bio-chemical modulesand their
connection into complex ecological models. One-
dimensional (1D), two-dimensional (2D) and three-
dimensional (3D) models; basic equations — continuity,
momentum, advection-diffusion equation for transport
of matter, equations of bio-chemical processes at




procesov pri Sirjenju hraniv, kemi¢nih ali bioloskih
polutantov, naftnih derivatov itd.. Pregled numeri¢nih
metod, modelov turbulence ter vpliva toplotne

in gostotne stratifikacije, opis racunalniskih programov,
diagrami poteka.

- Podrobnejsa obravnava

hidrodinamic¢nega modula kot osnovnega gradnika
kompleksnih ekoloskih modelov. PosploSitev osnovnih
enacb hidravlike nestalnega toka za sorodne probleme
(valovi v odprtih koritih, snezni plazovi, murasti in blatni
tokovi, vodni udar, hemodinamika) Robni pogoji in
numeric¢ne metode reSevanja (metoda karakteristik,
metode koncnih razlik in kon¢nih volumnov, metoda
SPH). Verifikacija, analiza obcutljivosti, umerjanje in
validacija modelov.

- Primeri uporabe matemati¢nega modeliranja za
hidrotehni¢ne probleme.

Modul Il »Turbulenca v hidravliki« (5 ECTS)

- Opis pojava turbulence: osnovne znacilnosti, razli¢ni
pristopi k resevanju.

- Kolmogorova makro in mikro merila. Vloga turbulence
pri transportu in disperziji polutantov in toplote ter pri
biokemicnih procesih.

- Osnovne enacbe: izpeljava

Reynoldsovih enacb in konvekcijsko-difuzijske enacbe
za turbulentni tok, Fickov zakon.

- Modeli turbulence: Boussinesquov princip, modeli z
eno in z dvema enacbama, k-e model turbulence,
modeli z ve¢ enacbami za posamezne turbulentne
napetosti, princip neposredne simulacije vecjih in
modeliranja manjsih vrtincev.

- Disperzija v rekah: dolocitev koeficientov disperzije,
globinsko povprecni k-e model, vpliv hrapavosti dna
struge.

- Turbulentna viskoznost in disperzija v jezerih in
morju: dolocanje koeficientov, Koutitasov model za
dolocanje koeficientov po vertikali, model Mellor-
Yamada. Vpliv stratifikacije na turbulentni transport po
vertikali.

- Prakti¢ni primeri uporabe modelov turbulence v
hidravliki.

Temeljna literatura in viri/Readings:

spreading of nutrients, chemical or biological pollutants,
oil slicks etc.. The review of numerical methods,
turbulence models and the influence of temperature
and density stratification, the description of computer
codes, flow charts.

- A detailed description of hydrodynamic module as a
basic part of complex ecological models. The
generalization of basic equations of unsteady flow
hydraulics for similar problems (waves in open channels,
snow avalanches, debris flows, water hammer,
hemodynamics). Boundary conditions and numerical
solution methods (method of characteristic, finite
difference and finite volume methods, SPH method).
Verification, sensitivity analysis, calibration and
validation of models.

- Examples of the use of mathematical models for
hydraulic problems.

Module Il »Turbulence in hydraulics« (5 ECTS)

- The description of turbulence phenomenon: basic
characteristics, different ways of solution.

- Kolmogorov's theory of micro and macro scales. The
role of turbulence at transport and dispersion of
pollutants and heat and at bio-chemical processes.

- Basic equations: the derivation of Reynolds' equations
and advection-diffusion equation of turbulent flow,
Fick's law.

- Turbulence models: Boussinesque's principle, models
with one and two equations, k-e turbulence model,
models with additional equations for individual
turbulent stresses, principle of direct simulation of large
eddies and modelling of small eddies.

- Dispersion in rivers: the determination of dispersion
coefficients, depth-averaged k-e model, the influence of
river bed roughness.

- Turbulent viscosity and dispersion in lakes and the sea:
the determination of coefficients, Koutitas' model to
determine vertical coefficients, Mellor-Yamada's model.
The influence of stratification on the vertical turbulent
transport.

- Examples of practical applications of turbulence
models in hydraulics.

Wylie, E.B., Streeter, V.L. (1993): Fluid Transients in Systems, Prentice Hall, 463 pp.
Jgrgensen, S.E., Bendoricchio, G. (2001). Fundamentals of Ecological Modelling, 3rd Ed., Elsevier, 530 pp.
Violeau, D. (2012): Fluid Mechanics and the SPH Method - Theory and Applications, Oxford University Press, 616 pp.

(selected Chapters)

Rodi, W. (1993): Turbulence Models and Their Application in Hydraulics, A state-of-the-art review, A.A. Balkema,

Rotterdam, 104 pp.

Rodi, W., Constatinescu, G., Stoesser, T. (2013): Large-Eddy Simulation in Hydraulics, IAHR Monograph, Taylor and

Francis, 250 pp.
Electronic sources:

Cvitanovic, P. et al. (2003): Chaos: Classical and quantum. Advanced graduate e-textbook. Accessible at
ChaosBook.org (Niels Bohr Institute, Copenhagen), 850 pp.(selected Chapters)

Cilji in kompetence:

Modul | »Matemati¢no modeliranje v hidravliki« (5 ECTS)

Cilji:

Objectives and competences:
Module | »Mathematical modelling in
hydraulics« (5 ECTS)



- Poglobiti osnovno znanje hidromehanike in hidravlike s primeri

nestalnega toka v odprtih koritih in v ceveh pod tlakom.

- Spoznati posebnosti in nacine reSevanja gibanja nenewtonskih

tekodin

- Spoznati, kako povezati znanja mehanike tekocin in okoljskega

inZenirstva v kompleksne ekoloske modele.
Pridobljene kompetence:
- Celovito obvladovanje procesov 1D, 2D in

3D matemati¢nega modeliranja, uporabe lastne in licenéne

programske opreme ter kriti€ne presoje rezultatov.

- Sposobnost matemati¢nega modeliranja najzahtevnejsih

hidravlicnih pojavov nestalnega toka.

Sposobnost izdelave kvantitativnih inZenirskih ocen sprememb
kakovosti v povrsinskih vodah z racunalniskimi simulacijami tokov

in Sirjenja onesnazenja.
Modul Il »Turbulenca v hidravliki« (5 ECTS)
Cilji:

- Spoznati pojav turbulence v hidravliki ter razumeti njeno vlogo
pri modeliranju tokov in Sirjenja onesnazZenja v povrsinskih

vodah.

- Spoznati najnovejSe modele turbulence, vkljuéno z osnovami

teorije kaosa.
Pridobljene kompetence:
- Sposobnost razumevanja in pravilne

uporabe modelov turbulence pri matemati¢cnem modeliranju.

Predvideni studijski rezultati:

Znanje in razumevanje:

- Poglobljeno razumevanje osnovnih enacb, ki opisujejo
hidravliko nestalnega toka in sposobnost iskanja
analogije pri sorodnih pojavih.

- Dobro poznavanje numeri¢nih metod za ucinkovito
reSevanje RANS enacb

- Razumevanje pojava turbulence in poznavanje
matemati¢nih modelov za njen opis.

- Znati uporabljati sodobne racunalniske programe za
simulacije toka tekocine.

Metode poucevanja in ucenja:
Predavanja ter izdelava individualne seminarske naloge
(za vsak modul).

Nacini ocenjevanja:

Pisni in/ali ustni izpit, ki obsega vsebino
predavanj ter Studijskih virov

Zagovor seminarske naloge

Reference nosilca/Lecturer's references:

Delez/Weight
50,00 %

50,00 %

Goals:

-To deepen basic knowledge of
hydromechanics and hydraulics with cases of
unsteady flow in open channels and pressure
pipe flow.

- To find out special properties and ways of
solution of non-newtonian fluid movements.

- To find out how to join knowledge from fluid
mechanics and environmental engineering into
complex ecological models.

Acquired competences:

- To fully control processes of 1D, 2D and

3D mathematical modelling, the use of
licensed and original computer codes and
critical evaluation of results.

- Ability of mathematical modelling of complex
hydraulic unsteady flow phenomena.

- Ability to use numerical simulations of flows
and pollutant spreading to produce
guantitative engineering assesments of water
quality changes in surface waters.

Module Il »Turbulence in hydraulics« (5 ECTS)
Goals:

- To find out the phenomenon of turbulence in
hydraulics and to understand its role in
modelling of flows and pollutant spreading in
surface waters.

- To find out up to date turbulence models,
including basic theory of chaos.

Acquired competence:

- Ability to understand and to apply
turbulence models in the process of
mathematical modelling.

Intended learning outcomes:

Knowledge and understanding:

- Deeper understanding of basic equations to describe
unsteady flow hydraulics and the ability to find analogy
in similar phenomena.

- Good knowledge in numerical methods for efficient
solutions of RANS equations.

- To understand the phenomenon of turbulence and to
know mathematical models to describe it.

- To be able to use up to date computer codes for flow
simulations.

Learning and teaching methods:
Lectures and elaboration of seminar work (for each
module).

Assessment:

Written and/or oral exam covering the contents
of lectures and literature

Defence of seminar work



1. Bomba¢, M., Novak, G., Rodi¢, P., €etina, M.: Numerical and physical model study of a vertical slot fishway.
Journal of Hydrology and Hydromechanics, 2014, Vol. 62, No. 2, pp. 1-10. [COBISS.SI-ID 6513761]

2. Diebo, E., Zagar, D., Krzyk, M., Cetina, M., Petkoviek, G.: Different ways of defining wall shear in smoothed
particle hydrodynamics simulations of a dam-break wave. Journal of hydraulic research, 2014, Vol. 52, No. 4, pp.
453-464. [COBISS.SI-ID 6616417]

3. Diebo, E., Zagar, D., €etina, M., Petkoviek, G.: Reducing the computational time of the SPH method with a
coupled 2-D/3-D approach. Journal of Mechanical Engineering (Strojniski vestnik), 2013, Vol. 59, No. 10, pp. 575-
584. [COBISS.SI-ID 6269025]

4. Krzyk, M., Klasing, R., Cetina, M.: Two-dimensional mathematical modelling of a dam-break wave in a narrow
steep stream. Journal of Mechanical Engineering (Strojniski vestnik), 2012, Vol. 58, No. 4, pp. 255-262. [COBISS.SI-ID
5819745]

5. Zagar, D., Sirnik, N., Cetina, M., Horvat, M., Kotnik, J., Ogrinc, N., Hedgecock, I. M., Cinnirella, S., De Simeone, F.,
Gencarelli, C. N., Pirrone, N.: Mercury in the Mediterranean. Part 2, Processes and mass balance. V: 16th
International Conference on Heavy Metals in the Environment, 23 - 27 September, 2012, Rome, Italy. Heidelberg:
Springer, 2014, Vol. 21,

No. 6, pp. 4081-4094. [COBISS.SI-ID 26981671]

6. Petkoviek, G., DZebo, E., €etina, M., Zagar, D.: Application of Non-Discrete Boundaries with Friction to Smoothed
Particle Hydrodynamics. Journal of Mechanical Engineering (Strojniski vestnik), 2010, Vol. 56, No. 5, pp. 307-315.
[COBISS.SI-ID 5094753]
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UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Studijski programi in stopnja
Grajeno okolje, tretja stopnja, doktorski

Grajeno okolje, tretja stopnja, doktorski

Metode numeri¢nega modeliranja
Computational Engineering Methods

Univerzitetna koda predmeta/University course code:
Koda uéne enote na élanici/UL Member course code:

Predavanja Seminar Vaje
30 0 10
Nosilec predmeta/Lecturer: Joze Korelc
Izvajalci predavanij: JoZe Korelc

Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Opravljen predmet s podrocja matematicnih aspektov
numeri¢nih metodah.

Vsebina:

1.

Programska podpora numericemu modeliranju:
splosna numeric¢na okolja, okolja za koncne
elemente, simbolni sistemi, objektni pristopi
Avtomatizacija metod numeri¢nega modeliranja:
avtomatska generacija numeric¢nih programov,
avtomatsko odvajanje algoritmov, simbolne metode
v numeri¢nem modeliranju

Standardna formulacije koncnih elementov: Sibka
oblika izbrane PDE, diskretizacija (linijski, 2D,
osnosimetricni, plosce, lupine, in 3D elementi),
rezidual, tangentna matrika

Alternativne metode:brezmrezne metode, metoda
koncnih diferenc, metoda robnih elementov,
metoda konc¢nih trakov, metoda koncnih volumnov

Predavanja/Lectures:

Studijska smer
Ni ¢lenitve (Studijski program)

Ni ¢lenitve (Studijski program)

Klinicne vaje

Letnik Semestri

Letni, Zimski
Letni, Zimski

0041754

1090

Druge oblike Samostojno ECTS
Studija delo
0 0 85 5

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Sloven

8¢
Anglescina, Slovensc

Prerequisites:

Course in mathematical aspects of numerical methods.

Content (Syllabus outline):

1.

Software systems for numerical modeling in
engineering: general numerical environments, finite
element environments, symbolic-numeric systems,
object oriented approach to numerical modeling
Automation of numerical software development:
automatic code generation, automatic
differentiation, symbolic methods in numerical
modeling

Alternative numerical methods: finite element
method, meshless method, finite difference
method, finite strip method, finite volume method
Standard finite element formulations: weak form of
chosen PDE, finite element discretization (beams,




5. Ekonomika metode kon¢nih elementov:
konvergenca, blokiranje in stabilnost kon¢nih
elementov, stabilnost in konvergenca iterativnih
metod resevanja nelinearnih problemov (Newton-
Raphson, metoda lo¢ne dolZine), ekonomika
linearnih solverjev

6. Metode generacije mrez koncnih elementov

Temeljna literatura in viri/Readings:
Temeljni Studijski viri:

shells, 2D and 3D elements), residual, tangent
matrix, explicit versus implicit solutions

5. Economics of the finite element method:
convergence with mesh refinement, stability and
locking, stability and convergence of the iterative
solution algorithms for nonlinear problems,
economics of the linear solvers (direct and iterative)

6. Methods for finite element mesh generation

- S. N. Atluri, Methods of computer modeling in engineering & the sciences, Tech Science Press, 2005.
- M. A. Crisfield, Non-linear Finite Element Analysis of Solids and Structures Vol.1-2, John Wiley & Sons, 1991.

Elektronski viri:

e-zbiraka konénih elementov: http://fgg.uni-lj.si/symech/

Cilji in kompetence:

* Zna osnove vseh poglavitnih numeri¢nih pristopov
in kompetentno izbrati za dani problem
najustreznejsi pristop

e Znaimplementirati manj zahtevne konéne
elemente

e Podrobneje pozna lastnosti kon¢nih elementov za
trdnine

Predvideni studijski rezultati:

e  Spoznati se principi splosnih numericnih okolij in
sistemov za izvedbo numeri¢nih simulacij v tehniki,
razlicnimi numeri¢nimi metodami ter podrobneje s
specializiranimi okolji za metodo kon¢nih
elementov

* Spoznati se z obstojecimi pristopi in naprednimi
pristopi k razvoju novih numeri¢nih modelov

e Podrobneje spoznati lastnosti metode koncnih
elementov

Metode poucevanja in ucenja:
Predavanja, seminarji, vaje v racunalniski ucilnici z
uporabo modernih sistemov za simbolno algebro.

Objectives and competences:

e Knowledge of the existing alternative methods and
tools in computational engineering

e  Ability to choose the optimal numerical method for
the chosen engineering problem

e Ability to develop simple finite element codes using
automatic coding

Intended learning outcomes:

e systems for the numerical modeling and
optimization in engineering

e Tolearn about the existing competing numerical
methods

e Tolearn in detail the principles of the systems for
numerical modeling using the finite element
method

Learning and teaching methods:
Lectures, seminars, computer based learning employing
modern computer algebra based methods.

Nacini ocenjevanja: Delez/Weight Assessment:
Pisni izpit 50,00 % Writen exam
Projekt 50,00 % Project

Reference nosilca/Lecturer's references:

MELINK, Teja, KORELC, JozZe. Stability of Karhunen- Loéve expansion for the simulation of Gaussian stochastic fields
using Galerkin scheme. Probabilistic Engineering Mechanics, ISSN 0266-8920. [Print ed.], 2014, 37:7-15, ilustr., doi:
10.1016/j.probengmech.2014.03.006. [COBISS.SI-ID 6653793]

KORELC, JoZe. Semi-analytical solution of path-independed nonlinear finite element models. Finite elem. anal. des.,
2011, 47:281-287

LENGIEWICZ, Jakub, KORELC, Joze, STUPKIEWICZ, Stanislaw., Automation of finite element formulations for large
deformation contact problems. Int. j. numer. methods eng., 2011, 85: 1252-1279

KORELC, Joze, SOLINC, Ur§a, WRIGGERS, Peter. An improved EAS brick element for finite deformation. Comput.
mech., 2010, 46:641-659


http://fgg.uni-lj.si/symech/

STUPKIEWICZ, Stanislaw, LENGIEWICZ, Jakub, KORELC, JoZe. Sensitivity analysis for frictional contact problems in
the augmented Lagrangian formulation. Comput. methods appl. mech. eng., 2010, 199:2165-2176.

KORELC, JozZe. Direct computation of critical points based on Crout's elimination and diagonal subset test function.
Comput. struct.. 2010, 88:189-197.

KORELC, JoZze. Automation of primal and sensitivity analysis of transient coupled problems. Comput. mech.,
2009, 44:631-649.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Studijski programi in stopnja
Grajeno okolje, tretja stopnja, doktorski

Grajeno okolje, tretja stopnja, doktorski

Metode numeri¢nega modeliranja
Computational Engineering Methods

Univerzitetna koda predmeta/University course code:
Koda uéne enote na élanici/UL Member course code:

Predavanja Seminar Vaje
60 0 20
Nosilec predmeta/Lecturer: Joze Korelc
Izvajalci predavanij: JoZe Korelc

Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:

Opravljen predmet s podrocja matematicnih aspektov
numeri¢nih metodah.

Vsebina:

1.

Programska podpora numericemu modeliranju:
splosna numeric¢na okolja, okolja za koncne
elemente, simbolni sistemi, objektni pristopi
Avtomatizacija metod numeri¢nega modeliranja:
avtomatska generacija numeric¢nih programov,
avtomatsko odvajanje algoritmov, simbolne metode
v numeri¢nem modeliranju

Standardna formulacije koncnih elementov: Sibka
oblika izbrane PDE, diskretizacija (linijski, 2D,
osnosimetricni, plosce, lupine, in 3D elementi),
rezidual, tangentna matrika

Alternativne metode:brezmrezne metode, metoda
koncnih diferenc, metoda robnih elementov,
metoda konc¢nih trakov, metoda koncnih volumnov

Predavanja/Lectures:

Studijska smer
Ni ¢lenitve (Studijski program)

Ni ¢lenitve (Studijski program)

Klinicne vaje

Letnik Semestri

Letni, Zimski
Letni, Zimski

0041755

1509

Druge oblike Samostojno ECTS
Studija delo
0 0 170 10

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Sloven

8¢
Anglescina, Slovensc

Prerequisites:

Course in mathematical aspects of numerical methods.

Content (Syllabus outline):

1.

Software systems for numerical modeling in
engineering: general numerical environments, finite
element environments, symbolic-numeric systems,
object oriented approach to numerical modeling
Automation of numerical software development:
automatic code generation, automatic
differentiation, symbolic methods in numerical
modeling

Alternative numerical methods: finite element
method, meshless method, finite difference
method, finite strip method, finite volume method
Standard finite element formulations: weak form of
chosen PDE, finite element discretization (beams,




10.

11.

12.

Ekonomika metode koncnih elementov:
konvergenca, blokiranje in stabilnost kon¢nih
elementov, stabilnost in konvergenca iterativnih
metod resevanja nelinearnih problemov (Newton-
Raphson, metoda lo¢ne dolZine), ekonomika
linearnih solverjev

Metode generacije mrez koncnih elementov
Avtomatizacija formulacije primarne in
obculjivostne analize stacionarnih in tranzientnih
problemov v tehniki

Gradientni optimizacijski problemi

Kontaktni problemi: implementacija kontaktnih
problemov, algoritmi za iskanje kontakta med
telesi, 2D in 3D kontaktni koncni elementi (motoda
kazenske funkcije in Lagrangeovih mnoziteljev)
Napredni kon¢éni elementi bazirani na mesanih
variacijskih principih: EAS, HR,
podintegracija/stabilizacija.

Metode formulacija in reSevanja povezanih
problemov (deformacijski, termalni, magnetni ...):
enovit, stopenjski pristop, stabilnost stopenjskih
pristopov

Generacija semi-analiti¢nih reSitev mehanskih
problemov z uporabo simbolnih sistemov

Temeljna literatura in viri/Readings:
Temeljni Studijski viri:

- S. N. Atluri, Methods of computer modeling in engineering & the sciences, Tech Science Press, 2005.

- M. A. Crisfield, Non-linear Finite Element Analysis of Solids and Structures Vol.1-2, John Wiley & Sons, 1991.
Elektronski viri:

e-zbiraka konénih elementov: http://fgg.uni-lj.si/symech/

Cilji in kompetence:

Zna izpeljati in implementirati zahtevne
konstitutivne modele in formulacije konénih
elementov

Zna izpeljati obcutljivostno analizo poljubnega
problema in formulirati optimizacijski problem
Zna formulirati kontaktni problem

Zna izpeljati in formulirati povezan problem

Predvideni studijski rezultati:

Spoznati se principi splo$nih numericnih okolij in
sistemov za izvedbo numeric¢nih simulacij v tehniki,
razlicnimi numeri¢nimi metodami ter podrobneje s
specializiranimi okolji za metodo koncnih
elementov

Spoznati se z obstojedimi pristopi in naprednimi
pristopi k razvoju novih numeri¢nih modelov
Podrobneje spoznati lastnosti metode koncnih
elementov

Metode poucevanja in ucenja:
Predavanja, seminarji, vaje v racunalniski ucilnici z
uporabo modernih sistemov za simbolno algebro.

N

10.

11.

shells, 2D and 3D elements), residual, tangent
matrix, explicit versus implicit solutions

Economics of the finite element method:
convergence with mesh refinement, stability and
locking, stability and convergence of the iterative
solution algorithms for nonlinear problems,
economics of the linear solvers (direct and iterative)
Methods for finite element mesh generation
Automation of primal and sensitivity analysis of
general nonlinear coupled problems in engineering
Formulation and gradient based solution of
optimization problems

Contact problems: implementation, contact search
algorithms, 2D and 3D contact finite elements,
contact formulations (penalty, Lagrange, mortar,...)
Advanced solid elements based on mixed
variational principles (EAS, HR, etc.)

Solution methods for coupled problems (thermo-
hydro-magneto-mechanical coupling), monolithic,
staggered schemes.

. Semi-analytical solutions of engineering problems

(symbolic-numeric approaches)

Objectives and competences:

Ability to implement advanced finite element
models and constitutive models for analysis oF
solids and structures

Knowledge of problems in solution techniques
involving contact

Knowledge of sensitivity analysis and optimization
algorithms

Intended learning outcomes:

systems for the numerical modeling and
optimization in engineering

To learn about the existing competing numerical
methods

To learn in detail the principles of the systems for
numerical modeling using the finite element
method

Learning and teaching methods:
Lectures, seminars, computer based learning employing
modern computer algebra based methods.


http://fgg.uni-lj.si/symech/

Nacini ocenjevanja: Delezi/Weight Assessment:
Pisni izpit 50,00 % Writen exam
Projekt 50,00 % Project

Reference nosilca/Lecturer's references:

MELINK, Teja, KORELC, JoZe. Stability of Karhunen- Loéve expansion for the simulation of Gaussian stochastic fields
using Galerkin scheme. Probabilistic Engineering Mechanics, ISSN 0266-8920. [Print ed.], 2014, 37:7-15, ilustr., doi:
10.1016/j.probengmech.2014.03.006. [COBISS.SI-ID 6653793]

KORELC, Joze. Semi-analytical solution of path-independed nonlinear finite element models. Finite elem. anal. des.,
2011, 47:281-287

LENGIEWICZ, Jakub, KORELC, JoZe, STUPKIEWICZ, Stanislaw., Automation of finite element formulations for large
deformation contact problems. Int. j. numer. methods eng., 2011, 85: 1252-1279

KORELC, Joze, SOLINC, Ur§a, WRIGGERS, Peter. An improved EAS brick element for finite deformation. Comput.
mech., 2010, 46:641-659

STUPKIEWICZ, Stanislaw, LENGIEWICZ, Jakub, KORELC, JoZe. Sensitivity analysis for frictional contact problems in
the augmented Lagrangian formulation. Comput. methods appl. mech. eng., 2010, 199:2165-2176.

KORELC, Joze. Direct computation of critical points based on Crout's elimination and diagonal subset test function.
Comput. struct.. 2010, 88:189-197.

KORELC, JoZze. Automation of primal and sensitivity analysis of transient coupled problems. Comput. mech.,

2009, 44:631-649.



UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Nacrtovanje zdravih stavb
Design of Healthy Buildings

Studijski programi in stopnja Studijska smer Letnik Semestri
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Grajeno okolje, tretja stopnja, doktorski Ni ¢lenitve (Studijski program) Letni, Zimski
Univerzitetna koda predmeta/University course code: 0041756
Koda uéne enote na élanici/UL Member course code: 1703
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samostojno ECTS
Studija delo
20 10 10 0 0 85 5

Nosilec predmeta/Lecturer: Mateja Dovjak

Izvajalci predavanij:
Izvajalci seminarjev:
Izvajalci vaj:

Izvajalci klini¢nih vaj:
Izvajalci drugih oblik:
Izvajalci prakti¢nega
usposabljanja:

Mateja Dovjak

Vrsta predmeta/Course type:

Jeziki/Languages:
Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za opravljanje studijskih
obveznosti:
Ni posebnih pogojev.

Vsebina:

Izhodisce: znacilnosti lokacije (naravne danosti,
antropogeni vplivi), fiziologija ¢loveka in termoregulacija
v ekstremnih okoljih, toplotna bilanca ¢loveskega telesa,
fenomen adaptacije organizma. Zdravje versus udobje,
storilnost, stimulirajoCe razmere.

Problematika: enostransko nacrtovanja stavb;
pojmovanje, vzroki in razsirjenost sindroma bolnih stavb
(SBS) in bolezni povezanih s stavbo (BRI).

Metodologija: obvladovanja in preprecevanja
dejavnikov tveganja za zdravje v grajenem okolju:
proces ocene tveganja (Stiri faze), proces obvladovanja
tveganja, direktne in indirektne metode za oceno
izpostavljenosti, osnovno poznavanje epidemioloskih
raziskav (opisne in analiti¢ne) ter epidemioloskih mer

Predavanja/Lectures:

Izbirni predmet/Elective course

Ina

Ina

Anglescina, Slovensc
Anglescina, Slovensc

Prerequisites:

No special knowledge is required.

Content (Syllabus outline):

Starting point: location characteristics (natural
endowments, anthropogenic influences), human
physiology and thermoregulation in extreme
environments, human body heat balance, phenomenon
of adaptation of the organism. Health versus comfort,
productivity, stimulating conditions.

Problem: one-sided building design; understanding of
main causes and prevalence of Sick Building Syndrome
(SBS) and Building Related Iliness (BRI).

Methodology: control and prevention of health risk
factors in the built environment: the processes of risk
assessment (four phases), control of risk factors, direct
and indirect methods for exposure assessment,
introduction to epidemiological studies (descriptive and




pogostosti (incidenca, prevalenca) in povezanosti
(razmerje obetov, relativno tveganje) med pojavi.
Potrebe, zahteve: sanitarno tehnic¢ne in higienske
zahteve za nacrtovanje stavb s specifi¢nimi zahtevami in
potrebami (zdravstvene ustanove, vzgojno-izobrazevalni
objekti, Sportni objekti, wellness, Zivilski objekti,
letaliSca, stanovanjski objekti, ipd.). Celovito udobje s
konceptom individualizacije, medsebojni vpliv
parametrov udobja. Smernice za nacrtovanje zdravih
stavb s holisti¢nim pristopom.

Temeljna literatura in viri/Readings:

analytical) and epidemiological measures (incidence,
prevalence, odds ratio, relative risk).

Needs, demands: sanitary-technical and hygienic
conditions for the design of buildings with specific needs
and demands (health care facilities, educational
facilities, sports facilities, wellness, food facilities,
airports, residential buildings, etc.). Integral comfort
with the concept of individualization, interactions
between comfort parameters. Recommendations for
the design of healthy buildings with a holistic approach.

Basic Environmental Health / Yassi A, Kjellstrom T, de Kok T, Guidotti TL. Oxford: Oxford UniversityPress, 2001.
Zdravje in okolje: izbrana poglavja / ErZen |, Gajsek P, Hlastna Ribi¢ C, Kukec A, Poljsak B, Zaletel Kragel L. Maribor:

Univerza v Mariboru, Medicinska fakulteta, 2010.

Patofiziologija s temelji fiziologije / Bresjanac M, Rupnik M. Ljubljana: Institut za patolosko fiziologijo, 1999.
Medicina rada i okolida / Sari¢, M, Zuskin, E. Zagreb, Medicinska naklada, 2002.

Medicina dela / Bilban M. Ljubljana, Zavod za varstvo pri delu, 2005.

Oblikovanje dela in delovnih mest / Polajnar A, Verhovnik V. Maribor, FS, 2000.

Occupational health practice / Schilling RSF. London, Butterworths, 1981.

Ergonomics, workandhealth / Pheasant S. London, MacMillan Press, 1991.

Ergonomska fiziologija / Susnik J. Radovljica, Didakta, 1992.

Priro¢nik za naértovanje in prilagajanje grajenega okolja v korist funkcionalno oviranim ljudem / Vovk M. Ljubljana,

Urbanisti¢ni institut RS, 2000.

Sustainable architecture, bioclimatic architecture, on line teaching package. SARA — Sustainable Architecture
Applied to Replicable Public Access Buildings / Krainer A, http://kske.fgg.uni-lj.si/Index_SI.htm, 2008.

Tekoca periodika/Current periodicals: Indoor & built environment, Environmental health, International journal of
environmental health review, International journal of hygiene and environmental health, Indoor air, Energy &

Buildings, Building & Environment.

Cilji in kompetence:

Cilj predmeta je seznaniti Studente z nezdravimi in
neudobnimi razmerami, s sindromom bolnih stavb in
boleznimi povezanimi s stavbo, ki so odraz
enostranskega nacrtovanja stavb (nacrtovanja, pri
katerem niso upostevani vsi vplivni faktorji lokacije,
stavbnega ovoja, ¢loveka, sistemov). Student bo osvajil
znanja s podrocja znacilnosti lokacije (naravne danosti,
antropogenimi vplivi), ki vplivajo na zdravje. S ciljem
izdelave smernic za nacrtovanje zdravih stavb se Student
seznani z metodologijo obvladovanja in preprecevanja
dejavnikov tveganja za zdravje v grajenem okolju,
sanitarno tehni¢nimi in higienskimi zahtevami za
nacrtovanje stavb, parametri celovitega udobja na
osnovi koncepta individualizacije.

Predvideni studijski rezultati:

Znanje: Student bo spoznal toplotno bilanco ¢loveskega
telesa v grajenem okolju s fenomenom adaptacije
organizma. Znal bo opredeliti sanitarno tehnicne in
higienske zahteve za nacrtovanje stavb s specificnimi
zahtevami in potrebami. Nacrtovati bo znal notranje
okolje na osnovi razumevanja celovitega udobja s
konceptom individualizacije ter medsebojnega vpliva
parametrov udobja. Sposoben bo pripraviti smernice za

Objectives and competences:

The aim of this course is to acquaint students with
unhealthy and uncomfort conditions in the built
environments, Sick Building Syndrome (SBS) as well as
Building Related lliness (BRI) due to one-sided building
design (design which does not take into account all
influential factors related to location, building envelope,
systems and human). Students will acquire knowledge
from the field of location characteristics (natural
endowments, anthropogenic influences) that affect
human health. With the purpose to prepare
recommendations for planning healthy buildings,
student will be acquainted with the methodology of the
control and prevention of health risk factors in the built
environment, sanitary-technical and hygienic
conditions, and parameters of integral comfort which
are based on the concept of individualization.

Intended learning outcomes:

Knowledge: Students will learn about exergy and energy
balance of the human body in the built environment
including the phenomenon of adaptation of the
organism. They will be able to define the sanitary-
technical and hygienic conditions for the design of
buildings with specific needs and demands. Student will
be able to design environments that are based on
comprehensive understanding of comfort with the



nacrtovanje zdravih stavb s holisti¢nim pristopom.
Sposoben bo sodelovati v interdisciplinarnem timu
obvladovanja in preprecevanja dejavnikov tveganja za
zdravje v grajenem okolju s ciljem nacértovanja zdravih
stavb.

Razumevanje: Student bo razumel pomen negativnega
vpliva nepravilno zasnovane stavbe in sistemov na
organizem. Razumel bo vpliv naravnih danosti in
antropogenih vplivov na zasnovo stavbe v odnosu do
fiziologije ¢loveka. Razumel bo razliko med zdravimi in
udobnimi razmerami, pomen stimulirajocih bivalnih in
delovnih razmer.

Metode poucevanja in ucenja:

Predavanja, izdelava individualnih raziskovalnih nalog,
Studij tekocih znanstvenih publikacij in novih tehnicnih
resitev, ki temeljijo na celovitem pristopu.

concept of individualization and interactions among
parameters of comfort. They will be able to prepare
recommendations for the design of healthy buildings
based on the holistic approach. Students will be able to
participate in an interdisciplinary team for the control
and prevention of health risk factors in the built
environment with the aim to design healthy buildings.
Understanding: Student will understand the importance
of negative impacts of improperly designed buildings
and their systems on human body. Understanding the
impacts of natural endowments and anthropogenic
influences on building design in relation to human
physiology. Students will understand the difference
between healthy and comfort conditions, the
importance of stimulating living and working conditions.

Learning and teaching methods:

Lectures, individual research work, review of current
scientific studies and novel technical solutions that are
based on holistic approach. Scientific paper.

Nacini ocenjevanja: Delez/Weight Assessment:
Ustni izpit 70,00 % Oral exam
Izdelan clanek za publikacijo. 30,00 % Paper for publication.

Reference nosilca/Lecturer's references:

1. DOVIJAK, Mateja, KRAINER, Ales, SHUKUYA, Masanori. Individualisation of personal space in hospital
environment. International journal of exergy, ISSN 1742-8297. [Printed.], 2014, letn. 14, §t. 2, str. 125-155,
ilustr. [COBISS.SI-ID 6529121] kategorija: 1A3 (Z1); uvrstitev: SCI, Scopus, MBP; tipologijo je verificiral OSICT,

IF=0.847 (2013)

2. DOVIJAK, Mateja, KUKEC, Andreja, KRISTL, Ziva, KOSIR, Mitja, BILBAN, Marjan, SHUKUYA, Masanori, KRAINER,
Ales. Integral control of health hazards in hospital environment. Indoor + built environment, ISSN 1420-326X,
okt. 2013, letn. 22, st. 5, str. 776-795, ilustr. [COBISS.SI-ID 5988705] kategorija: 1A1 (Z1, A", A1/2); uvrstitev:
SCl, Scopus, MBP; tipologijo je verificiral OSICT, IF=1.716.

3. DOVIJAK, Mateja, KUKEC, Andreja, KRAINER, AleS. Prepoznavanje in obvladovanje dejavnikov tveganja za
zdravje v bolnisni¢nem okolju z vidika uporabnika, stavbe in sistemov = Identification and control of health risks
in hospital environment from the aspects of users, buildings and systems. Zdravstveno varstvo, ISSN 0351-
0026. [Tiskana izd.], 2013, letn. 52, st. 4, str. 304-315, ilustr. [COBISS.SI-ID 6355297] kategorija: 1A4 (Z1);
uvrstitev: SSCI, Scopus; tipologijo je verificiral OSICT, IF=0.732
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