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INTRODUCTION

History

The Faculty of Civil Engineering in Zagreb is the oldest and largest institution of higher education in
the scientific field of civil engineering in the Republic of Croatia. The Faculty is a part of the University
of Zagreb which was established in 1669.

The study of civil engineering in Croatia began with the establishment of Technical Polytechnic in
Zagreb which enrolled its first students in 1919. The Civil Engineering Department, at the time one
of the four departments of the Technical Polytechnic, had its premises on the first floor of the
converted school building at 6, Roosevelt Square. The Technical Polytechnic grew into the Technical
Faculty within the University of Zagreb in 1926. In 1940 the Technical Faculty moved to the new
building at 26, Fra Andrije Kacica MioSi¢a where the instruction of civil engineering is still conducted
today.

In 1956 the Technical Faculty split into the Faculty of Architecture, Civil Engineering and Geodesy,
Faculty of Electrical Engineering, Faculty of Mechanical Engineering and Naval Architecture, and the
Faculty of Chemistry, Food Technology and Mining.

In 1962 the Faculty of Architecture, Civil Engineering and Geodesy separated into three faculties. The
Faculty of Civil Engineering thus became an independent institution of higher education within the
University of Zagreb. In 1977 the Faculty integrated with the Civil Engineering Institute of Croatia
and operated as the Faculty of Civil Engineering within the newly established Civil Engineering
Institute. In the same year two civil engineering colleges merged with the Faculty which started
offering vocational studies. When the Civil Engineering Institute was dissolved on July 1, 1991, the
Faculty of Civil Engineering of the University of Zagreb once again became an independent institution
of higher education. It should be noted that in recent decades, after a series of organisational changes
taking into account the latest developments in science, the Technical Faculty has evolved into the
present-day technical faculties within the University of Zagreb (Faculty of Architecture, Faculty of
Electrical Engineering and Computing, Faculty of Chemical Engineering and Technology, Faculty of
Transport and Traffic Sciences, Faculty of Mechanical Engineering and Naval Architecture, Faculty of
Geodesy, Faculty of Geotechnical Engineering in Varazdin, Faculty of Civil Engineering, Faculty of
Graphic Arts, Faculty of Metallurgy, Faculty of Mining, Geology and Petroleum Engineering, and Faculty
of Textile Technology) which make up the Technical Field Council of the University of Zagreb.

After polytechnics were established upon the separation of professional studies from the University
in the academic year 1997/1998, the Department of Construction of the Technical Polytechnic of
Zagreb was functioning under the Faculty of Civil Engineering. The Department of Construction of
the Technical Polytechnic of Zagreb was entirely separated from the Faculty of Civil Engineering on
July 8, 2003.

Since the very start of the civil engineering studies until today, the study programmes have several
times been innovated and adapted to the real needs of the economy, changing their nominal duration
from four to five years. Every new development of study programmes has enriched the contents of
individual courses, and introduced new courses brought about by the latest scientific achievements and
professional knowledge, as well as the practice of the leading European universities.
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The first students of civil engineering graduated from the Faculty in 1923. To date, the Faculty has
awarded engineer’'s degrees to about 7700 students, bachelor's degree in engineering (currently the
undergraduate study) to approximately 2500, and master's degree in engineering to about 2200
students. They have all become highly esteemed engineers, appreciated in Croatia and abroad, many
of whom have attained international reputation either by significant construction work or by
contribution to science.

The Faculty first offered postgraduate scientific studies in civil engineering in the academic year
1963/1964. To this day 560 master’s degrees in science and 323 doctoral degrees in science have been
awarded, and 57 persons have competed university specialist study programmes. The first doctoral
dissertation was defended in 1922.

The year 1919 is considered the founding year of the Faculty. The Day of The Faculty is celebrated
on February 21.
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The Faculty today

The Faculty's seat is in Zagreb, at 26 Fra Andrije Kaci¢a-MioSica. The Faculty also has premises at 16
Savska cesta (Hydraulics Laboratory) and, during the pandemic and moving out of the buildings in
Katiceva Street due to their complete renovation, in the building at the address 129 Sv. Duh.

Since the academic year 2024/2025, the Faculty consists of thirteen constitutional units: eight
departments run by heads, one independent chair and one branch, the Administrative Department run
by the Secretary of the Faculty, the Library, and the Department for Quality Assurance and
Improvement. For the purpose of efficiency in scientific and teaching work, the departments are divided
into chairs which are run by heads. At present, the Faculty consists of the following departments and
chairs:

Department of Geotechnics

T Chair for Soil and Rock Mechanics

T Chair for Geotechnical Engineering

Department of Hydroscience and Engineering

T Chair for Fundamental Hydraulic Engineering

T Chair for Water Management Hydraulic Engineering

T Chair for Sanitary and Environmental Engineering
Department of Structural Engineering

T Chair for Concrete and Masonry Structures

T Chair for Timber Structures

T Chair for Metal Structures

T Chair for Bridges

Department of Mathematics

T Chair for Geometry and Physics

T Chair for Mathematical Subjects

Department of Materials

T Chair for Materials Research

T Chair for Materials Technology

Department of Organization, Technology, and Management
T Chair for Management

T Chair for Construction Organization

T Chair for Construction Technology

Department of Transportation Engineering

T Chair for Roads

T Chair for Railways

Department of Engineering Mechanics

T Chair for Mechanics of Materials and Testing Structures
T Chair for Statics, Dynamics and Stability of Structures
Independent Chair for Buildings

Croatian Centre for Earthquake Engineering

Administrative units are as follows: Accounting Office, Department for Legal and General Affairs and
Procurement, Student Affairs Office, Office for International Relations and Cooperation, Dean’s
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Office, IT Support, Department for Quality Assurance and Improvement, and two Centres (Career
Centre and Centre for Projects, Innovations and Technology Transfer).

The Faculty has 214 employees: 80 employees in scientific and teaching positions (assistant
professors, associate professors, full professors), 6 employees in teaching positions (lecturers,
senior lecturers), 51 junior and senior research and teaching assistants, 2 expert associates, 1 expert
advisor, 11 project associates, and 63 non-teaching staff. Additionally, the Faculty hires 9 adjunct
instructors who participate in instruction at the undergraduate and graduate level.

In order to maintain a high standard of instruction, the Faculty occasionally hires visiting lectures,
top scientists and professionals in their fields.

There are approximately 1500 students at the Faculty. The Student Council of the Faculty of Civil
Engineering operates within the Faculty.

The Faculty has ten fully equipped laboratories for scientific, teaching and professional work
(Geotechnical Laboratory, Hydraulics Laboratory, Laboratory for river and sediment dynamics,
Water Research Laboratory, Structural Testing Laboratory, Materials Laboratory, Laboratory for
Advanced Material Testing, Transportation Engineering Laboratory, Laboratory for Vibrations and
Environmental Noise, and Laboratory for organisation, technology and construction management).
A local computer network was set up, and the equipment in lecture rooms and classrooms offers
multimedia teaching. Eleven computer rooms (four for undergraduate and seven for graduate
students) are equipped with more than 200 state of the art computers. The Faculty is connected to
the Internet through the Croatian Academic and Research Network — CARNET.

The holdings of the Faculty Library consist of the following collections: Collection of books and
journals of the Faculty of Architecture, Civil Engineering and Geodesy (about 26,372 volumes of
books and 2,211 volumes of journals), Collection of old and rare books - created before 1850 (225
volumes), Varia collection, Collection of specialist, doctoral and master's theses (1,273 volumes),
Reference collection, Collection of syllabi, and Collection of standards. In addition to printed
materials, the Library also has digital collections in the DABAR Repository of the Faculty of Civil
Engineering, and on the ViZbi.UNIZG portal of virtual collections of the University in Zagreb.

The Faculty of Civil Engineering of the University of Zagreb acquires journals from the ASCE
(American Society of Civil Engineers) database necessary for the scientific work of the Faculty's
scientific and teaching staff and students - 11 journals. Access to the database is possible from any
computer within the Faculty's computer network. The Faculty is provided with access to electronic
databases with a national license. During 2025, the Library migrated from the 'Aleph’ integrated
library system to the new 'Alma’ library system.

About instruction at the Faculty

In the late 1990s a reform of higher education, known as Bologna Process, began in Europe. Croatia
soon joined the reform. The purpose of the reform is to create an attractive, efficient and market-
tailored higher education system. With the technological and economic domination of the USA the
central European system of higher education has been abandoned. According to the new, Bologna
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system, university studies are divided into undergraduate and graduate levels, usually lasting three
and two years (postgraduate doctoral or specialist studies follow a graduate degree). While the
central European higher education system traditionally offered students freedom to organise their
own time in fulfilling their duties, the Bologna system defines the timetable and the deadlines much
more strictly. However, it should be emphasized that some procedures have been conducted at the
Faculty since the 1970s: from continuous monitoring and evaluation of student activities including
lecture attendance, student participation in lectures, and independent task solving during exercises,
preparation of program assignments and seminar papers to periodical knowledge testing in midterm
exams during the semester, so students could be exempt from a part of the final exams.

The undergraduate programme was introduced by the Faculty of Civil Engineering in the academic
year 2005/2006, and in 2008/2009 the first generation of bachelors in engineering enrolled in the
graduate program. (The accreditations for undergraduate and graduate programs were issued by the
Minister of Science, Education and Sport on June 2, 2005, pursuant to Article 51, paragraph 2 of the
Act on Scientific Activity and Higher Education, and at the proposal of the National Council for Higher
Education. Following the re-accreditation procedure conducted by the Agency for Science and Higher
Education, the accreditations were renewed in November 2012). According to the Act on Scientific
Activity and Higher Education (Official Gazette, No. 119/2022), at the beginning of 2023, the name
of undergraduate university studies changed to university undergraduate studies, and graduate
university studies to university graduate studies.

When compiling the study programs of the then undergraduate and graduate studies, the curricula of
undergraduate and graduate university studies in civil engineering from several of the best universities
of the European Union were used (Delft University of Technology, the Netherlands; ETH Zurich,
Switzerland; Technical University of Hannover and University of Stuttgart, Germany;
University of Trieste and Polytechnic University of Milan, Italy; Imperial College London and University
of Glasgow, Great Britain), as well as the guidelines for the development of curricula of two large
European projects related to defining the goals of higher education in construction (SOCRATES and
ERASMUS Thematic Networks: EUCEET — European Civil Engineering Education and Training and E4 —
Enhancing Engineering Education in Europe), and the guidelines by the German Accreditation
Association for Study Programmes in Civil Engineering (ASBau - Akkreditirungsverbund fiir
Studinengange des Bauwesens: Akkreditirung und Qualitatssicherung zeitgemasser Studiengange des
Bauingenieurwesens an deutschen Hochschulen. ASBau e.V., Berlin, 2003).

The university undergraduate programme lasts three years. Upon its completion students earn 180
ECTS credits and the academic title of bachelor (baccalaureus) in civil engineering for men, and
baccalaurea in civil engineering for women (abbreviation: univ. bacc. ing. aedif.). It is an integrated
program, without specialisations, and comprises the fundamental (natural sciences, mathematics,
and fundamental technical courses), and the main part (professional courses that cover all civil
engineering branches and a number of non-engineering courses related to civil engineering) with
field work and a final exam. It offers students a scientific and professional basis for continuing
education at graduate level, and for the ones who decide to find employment, it gives professional
knowledge necessary for managing small scale construction projects, designing small scale
structures with regard to static loads and participation in planning, designing, construction and
supervising major construction works, and maintenance of complex buildings.

Knowledge required for performing highly specialized activities in various branches of civil
engineering (planning, designing, construction, supervision and maintaining complex structures,
work and systems) and foundations for developmental and scientific research is acquired in one of
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the eight specialisations at graduate university programme level: Geotechnics (G), Hydraulic
Engineering (HE), Structures (S), Materials (M), Construction Management (CM), Transportation
Engineering (TE), Theory and Modelling of Structures (TMS) and Sustainable Construction and
Earthquake Engineering (SCEE). The graduate programme lasts two years, 120 ECTS credits are
earned and the academic title of master of civil engineering is awarded (abbrev. mag. ing. aedif.).
Together with courses in mathematics, humanities and social studies, students attend fundamental
scientific and professional courses which they specialise in. Besides compulsory courses, depending
on their interests, students enrol in elective ones which can expand their professional knowledge
(and not only in their chosen field), as well as their knowledge in mathematics, physics, and foreign
languages (for civil engineering).

After the instruction had been conducted at least once for all years of undergraduate and graduate
programs, the analysis of identified problems, deficiencies and necessary changes was carried out.
In regular meetings of the Faculty Council in April and May of 2011, the proposals of amendments
to undergraduate and graduate curricula were accepted. As of the academic year 2012/2013, the
instruction in the first year of study, and as of 2013/2014 the instruction in the second year of study
has been conducted according to the changed and amended graduate curriculum, while the “new”
curriculum for the undergraduate programme was introduced in the academic year 2013/2014. New
amendments to all courses of the university graduate study programme Civil Engineering were
accepted at the regular session of the Faculty Council in March 2021. According to these minor
amendments (up to 20%), teaching at the graduate study has been held from the academic year
2021/2022. At the 258th session of the Faculty Council held in February 2026, amendments to the
graduate study programme were approved, introducing a new module titled Sustainable
Construction and Earthquake Engineering. These changes did not affect the learning outcomes of
the graduate study program.

One of the goals of the reform, according to the guidelines of Bologna Declaration, is the
harmonisation of studies in different European countries and achieving comparability of academic
degrees while respecting the differences between them. It should diminish administrative barriers,
facilitate employment abroad, and enrolment into other universities in the entire European area. An
important step in this direction are the international accreditations with the European-Accredited
Engineering Program (EUR-ACE) label, which was awarded to the undergraduate and graduate
programmes at the Faculty of Civil Engineering by the German Accreditation Agency for Study
Programmes in Engineering, Informatics, Natural Sciences and Mathematics ASIIN e.V.
(Akkreditierungsagentur fir Studiengdnge der Ingenieurwissenschaften, der Informatik, der
Naturwissenschaften und der Mathematik e\.), in March of 2012. After the re-accreditation
procedure that was carried out in 2018, ASIIN's accreditation was extended until September 2024.
In the following re-accreditation cycle conducted at the Faculty during 2025, the ASIIN accreditation
was extended until October 2026.
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UNIVERSITY UNDERGRADUATE STUDY General

GENERAL

Duration of study

Three years with 180 ECTS credits.

Enrolment requirements

All four-year secondary school programs and passed state graduation exam.

Study system

Organized and conducted in semesters as a full-time study.

Criteria and transfer requirements of ECTS credits

Students earn ECTS credits according to the Faculty regulations of study curriculum regardless of the value
of credits the course has in the main study program.

Conditions under which students who have interrupted their studies or lost the right to study in

one study programme can continue their studies

Students who have interrupted their studies can continue if they comply with the programme they
are enrollingin.

Students who have lost the right to study at another study programme are allowed to continue if
they conform the ECTS credits they have earned to the Faculty's study programme.

Academic title awarded upon graduation

Bachelor (baccalaureus) in civil engineering (for men) / bachelor (baccalaurea) in civil engineering (for
women) — abbreviation univ. bacc. ing. aedif.

Certification

Upon completion of the university undergraduate study, the student is issued a diploma {in print
and digital form, in Croatian and English), certifying the completion of the studies and acquiring
the academic title.

The students are also issued a diploma supplement (in print and digital form, in Croatian and English),
certifying the exams passed, grades achieved, and ECTS credits earned.

Graduate studies that students could pursue after completion of this study

1 university graduate study of civil engineering at the Faculty or a similar study at other universities
in Croatia and abroad,

professional graduate study in civil engineering at institutions offering such studies,

with major or minor additional study obligations, a university graduate study or professional
graduate studies in other technical professions in Croatia or abroad.
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THE PROGRAMME'S LEARNING OUTCOMES

A person who has completed the programme can:
(KNOWLEDGE AND UNDERSTANDING)

1 recognize and describe engineering issues,

1 recognize the interaction between design, construction, marketing, clients’ demands, and
removal of structures,

1 understand the impact of civil engineering on society and the environment,

(APPLICATION OF KNOWLEDGE AND UNDERSTANDING)

apply acquired knowledge of mathematics, science and technology in civil engineering,
prepare and carry out experiments, and analyse and interpret their results,

use common computer tools to execute calculations and simulations,

design structures at the basic level,

= =4 -4 -8 -

static load dimensioning for smaller structures,
(DRAWING CONCLUSIONS, MAKING JUDGEMENTS AND DECISIONS)

1 critically evaluate arguments, assumptions, concepts and data when making decisions and
solve engineering problems creatively,

(COMMUNICATION, PRESENTATIONS AND TEAMWORK)

1 participate in planning, design, execution, supervision, and maintenance of large-scale
construction work,

supervise small-scale construction works,

exchange information, ideas, problems and solutions with experts and lay persons,
participate in expert groups and adapt to the requirements of the working environment,

= =4 —a -—a

use common computer tools for creating documents, presentations and websites,
(STUDY SKILLS AND ETHICS)

1 apply the acquired knowledge and skills in further professional and academic education,
1  adapt to changes in technology and work methods in the process of lifelong learning,

1  demonstrate a moral and ethical attitude in solving engineering issues.
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UNIVERSITY UNDERGRADUATE STUDY Programme structure

PROGRAMME STRUCTURE

1st year, 1st semester

Total hours
Course ) 5 g
5 £ =}
o £ §
s Al &
) Introduction to Civil Engineering
1 Elective Course - — 30 0 0 3
History of Building
2 Mathematics 1 60 0 60 9
3 Descriptive Geometry 30 0 45 6
4 Basics of Engineering Informatics 15 0 30 3
5 Mathematical Programmes for Engineers 15 0 15 2
6 Geodesy 30 0 30 4
7 Physical Education and Health Culture 1 0 0 30 -
Sociology of Work and Professional Ethics
Sociology of Work and Professional Ethics
Outline of Civil Engineering Legislation
7 Elective Course . . 30 0 0 3
Business Economics
English in Civil Engineering 1
German in Civil Engineering 1
Total 210 0 | 210 | 30

1st year, 2nd semester

Total hours

Course @ E g

— (V2] o
1 Mathematics 2 60 | O 45 8
2 | Physics 60 | O 15 6
3 | Mechanics 1 30 |0 30 5
4 | Building Construction 45 0 45 7
5 | Materials Science 30 | 0 15 4
6 | Physical Education and Health Culture 2 0 0 30 -
Total 225 | 0 | 180 | 30
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Programme structure UNIVERSITY UNDERGRADUATE STUDY

2nd year, 3rd semester

Total hours
Course n =
5 £ @
s A &
1 Probability and Statistics 30 0 30 4
2 Strength of Materials 1 45 0 45 7
3 Fluid Mechanics 45 0 30 6
4 | Mechanics 2 30 0 30 5
) Construction Materials
5 | Elective Course - 30 0 30 5
Basics of Concrete Technology
6 Hydrology 30 15 3
Physical Education and Health Culture 3 0 0 30 -
Total 210 0 210 | 30
2nd year, 4th semester
Total hours
Course ) P o
2| €| g
[w] o]
9 S| &
] Applied Geology
1 Elective Course - - 30 0 0 3
Environmental Protection
2 Strength of Materials 2 45 0 30 5.5
3 Structural Analysis 1 60 0 45 7.5
4 Introduction to Structural Engineering 30 0 0
5 Soil Mechanics 45 0 30 5
) Water Supply and Sewerage 1
6 Elective Course - 30 0 15 4
Water Protection
7 Law in Construction 30 0 0 3
8 Physical Education and Health Culture 4 0 0 30 -
Total 270 0 | 150 | 30
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UNIVERSITY UNDERGRADUATE STUDY Programme structure

3rd year, 5th semester

Total hours
Course g § S
2| € | &
3| & o
1 Concrete and Masonry Structures 1 60 0 45 6.5
Rock Mechanics 45 0 30
Roads 45 0 30
) Construction Technologies
4 Elective Course - - 30 0 0 3
Infrastructure construction technologies
] Structural Analysis 2 0 30
5 Elective Course - - 30 45
Numerical Modelling of Structures 4 26
6 Railways 30 0 15 3
0 150
Total 240 29
4 146
3rd year, 6th semester
Total hours
Course o 5 o
5 £ =
e | 8
4 et a
1 Construction Management 45 0 45 6.5
2 Metal Structures 30 0 15
Bridges 30 0 15
) Timber Structures
4 Elective Course - - 30 0 15 4
Lightweight Structures
Hydraulic Structures 45 0 0 35
On-Site Education 0 0 45
Final Assignment 6
Total 180 0 135 31

UNIVERSITY UNDERGRADUATE AND GRADUATE STUDY PROGRAMME IN CIVIL ENGISEERING



Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

COURSE CONTENT WITH LEARNING OUTCOMES

Credits (ECTS): 9

Hours (total per semester):
1 Lectures: 60
1  Exercises (auditory): 60
Course objectives:
1 Acquisition of theoretical knowledge in differential and integral calculus,
1 Acquisition of basic knowledge in linear algebra to be applied by students in future.
Entry competences (prior knowledge, descriptive):
1  Secondary school mathematics, basic knowledge of vectors, sequences and functions.
Learning outcomes:
T Knowledge of basic facts and theorems on vectors and analytical geometry in space,
1 Acquiring basic knowledge of matrix calculus, with emphasis on linear systems of
equations and eigenvalues,
T Knowledge about the basic facts on sequences and series,
T Understanding the basics of differential calculus and its applications,
1 Understanding the basics of integral calculus and its applications.
Course content (by course schedule):
T Lectures:
Vectors [6]
Analytic geometry in space [4]
Matrices, linear systems of equations, eigenvalues [10]
Sequences and series [4]
Real functions of real variable, introduction [8]
Differential calculus, continuity, limes, derivation, applications [10]
. Integral calculus with applications [16]
1  Exercises (auditory):
Vectors [4]
Analytic geometry in space [6]
Matrices [10]
Sequences and series [4]
Functions, introduction [10]
Differential calculus [10]
Integral calculus [16]

NOoO U s WN
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Student Evaluation - Continuous assessment:
1  First midterm exam — problems
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

Second midterm exam — problems
First midterm exam — theory
Second midterm exam — theory
75% attendance at lectures

100% attendance at exercises

= =4 —a —a -8

Student Evaluation - Examination without Continuous Assessment:
1  Written exam
1 Theory
1  75%attendance at lectures
1 100% attendance at exercises

Required reading:
1. Dosli¢, T., Sandric, N.: Lecture notes for internal use available at:
http://www.grad.unizg.hr/ _download/repository/T. Doslic%2C_N._Sandric%3B_Matematik
a_1.pdf
Additional reading:
1. Kurepa, S.: Matematicka analiza |, Zagreb: Tehnicka knjiga, 1989.
2. Kurepa, S.: Uvod u linearnu algebru, Zagreb: Skolska knjiga, 1978.
3. Pauge, Z.: Matematicki prirucnik, Zagreb: Skolska knjiga, 2003.
4, Dosli¢, T., Sandri€, N.: Matematika |, lecture notes for internal use.

Credits (ECTS): 6

Hours (total per semester):

1 Lectures: 30

1 Exercises: 45 (auditory: 15, construction and design: 30)
Course objectives:

1  Expansion of theoretical knowledge on geometric objects and their relations,

1  Development of spatial perception,

1 Development of the ability to constructively solve spatial problems using planar
representations and interpretation of the spatial situation based on the planar
representation.

Entry competences (prior knowledge, descriptive):

1 Secondary school mathematics.

Learning outcomes:

1 Acquired principles of orthogonal and oblique parallel projection,

T Acquired principles of 3D modelling in CAD software,

f Ability to solve spatial and planar problems,

T Ability to apply geometric knowledge to civil engineering,

Course content (by course schedule):

T Lectures:

1. Plane curves and transformations [4]
2.  Monge's method [12]
3. Axonometric projection [2]

UNIVERSITY UNDERGRADUATE AND GRADUATE STUDY PROGRAMME IN CIVIL ENGISEERING
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

CAD software [2]

Cross-sections of surfaces [2]
Intersection of surfaces [2]

Elevated projection [6]

Exercises (auditory):

Plane curves and transformations [2]
Monge's method [6]

Axonometric projection [1]

CAD software [1]

Cross-sections of surfaces [1]
Intersection of surfaces [1]

Elevated projection [3]

Exercises (construction — drawing room or computer room):
Plane curves and transformations [4]
Monge's method [14]

Axonometric image of objects [2]
Cross-sections of surfaces [2]
Intersection of surfaces [2]

Elevated projection [6]

N o v e

No v e WwN =
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Student Evaluation - Continuous assessment:

f
1
f

= =4 —a —a

75% attendance at lectures

100% attendance at exercises

Preparation, submission, and defence of 6 program assignments within the prescribed
deadline

Homework and 2 short tests

First midterm exam

Second midterm exam

Oral exam — grade confirmation

Student Evaluation - Examination without Continuous Assessment:

f
f
1

=

75% attendance at lectures

100% attendance at exercises

Preparation, submission and defence of 6 program assignments within the prescribed
deadline

Homework and 2 short tests

Written exam

Oral exam

Required reading:

1.

3.

I. Babi¢, S. Gorjanc, A. Sliepcevic, V. Szirovicza: Nacrtna geometrija — zadaci, HDGG, Zagreb,
2007.

S. Gorjanc: Predavanja iz Deskriptivne geometrije, (online lecture notes)
http://www.grad.hr/sgorjanc/Links/deskriptiva/plan.html

V. Szirovicza, E. Jurkin: Deskriptivna geometrija, CD-ROM, HDGG i GF, Zagreb, 2005.

Additional reading:

1.

. Babi¢, K. Horvat-Baldasar: Nacrtna geometrija, Sand, Zagreb, 1997.
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

2. V. Nice: Deskriptivna geometrija, Skolska knjiga, Zagreb, 1997.

Hours (total per semester):
Lectures: 15
1  Exercises (auditory): 15

Course objectives:
9 Achieve basic IT literacy,
1 Provide basic IT knowledge and skills necessary to carry out teaching duties that include
computer work in other courses.

Learning outcomes:
1  Mastering the basic use of operational systems, e-mail and the Internet,
1 Mastering 2D technical drawing techniques in the CAD tool,
1  Mastering basic functionalities of office tools,
1 Become familiar with the role of information and communication technologies in
construction, and the directions of development.

Course content (by course schedule):
1 Lectures:
Introduction [1]
Engineering informatics — What is it? [5]
Modelling methods and product model [1]
Building Information Model (BIM) [3]
The Internet [1]
. Internet security [2]
1  Exercises (auditory):
1. Introductory exercises for CAD [1]
CAD tool [6]
Revit [7]
CAD/Revit [1]

o0 s WN
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Student Evaluation - Continuous assessment:

1  75%attendance at lectures
100% attendance at exercises
Testing AutoCAD knowledge and skills
Preparation of a Revit model during exercises - part #1
Preparation of a Revit model during exercises - part #2
Preparation of a Revit model during exercises - part #3
Preparation of a Revit model during exercises - part #4
Preparation of a cost estimate from the Revit model

= =4 -4 —a —a —a 9

Student Evaluation - Examination without Continuous Assessment:
1  Testing AutoCAD knowledge and skills
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

1  Thefirst testis held for students who possess the required AutoCAD knowledge and skills,
and they are exempt from the AutoCAD practicum if they pass. If not, they attend exercises
according to the schedule, after which the second test takes place. At the end of the
semester, a third test takes place for students who did not meet the requirements.

Required reading:
1. R.Kucinac, I. Borovec: Osnove racunala i Windows XP, Mis, 2002.
2. Z.\iGi€, Internet ukratko, Mis, 2002.
3. E.Finkelstein: AutoCAD 2002 biblija, Mis, 2002.

Additional reading:
1. Gladfelter, D.: AutoCAD 2011 i AutoCAD LT 2011, Kompjutor biblioteka, 2011.
2. Autodesk Revit 2020: Fundamentals for Architecture;
https://www.ascented.com/courseware/product/revit-2020-fundamentals-for-architecture

Credits (ECTS): 2

Hours (total per semester):
1 Lectures: 15
1  Exercises {design in a computer room): 15

Course objectives:
1 Training in the application of computer software in solving mathematical tasks,
1  Developing the ability of logical reasoning,
9 Acquiring basic knowledge in computer programming.

Entry competences (prior knowledge, descriptive):
1  Secondary school mathematics.

Learning outcomes:
1  The student will be able to solve mathematical problems using a computer,
1  The student understands what programming is and is able to write a simple program,
1  The student will be able to apply the acquired knowledge and skills in courses of higher
years.

Course content (by course schedule):
1 Lectures:
1. Introduction to mathematical programs [1]
2. \Visualisation of functions and data using computer software [2]
3. Numerical and symbolic calculus using computer software [3]
4. Basics of computer programming [4]
4.1. Data types, variables, constants, commands
4.2. Looping and branching
4.3, Functions
4.4, Complex types (strings, lists, dictionaries). Derived types
5. Visual programming and parametric modelling [5]
1  Exercises (in the computer room):
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1. Arithmetic operations, elementary functions, polynomials, defining functions, graphs

of functions [1]

2D and 3D graphics [2]

Vectors and matrices [1]

Equations, systems of equations, inequalities [1]

Limits, derivatives, integrals [1]

Data types, variables, commands, loops, branches [3]

. Visual programming and parametric modelling [4]

1 Midterm exams:
1. Cover numerical and symbolic calculation and visualization,
2. Cover the basics of programming.

NoO U s WwN

Student Evaluation - Continuous assessment:
1  75%attendance at lectures
1  100% attendance at exercises
1  First midterm exam
1  Second midterm exam

Student Evaluation - Examination without Continuous Assessment:
1  75%attendance at lectures
1 100% attendance at exercises
1 Written exam

Required reading:
1. K.Fresl: Course materials MPZI_*, http://sage.grad.hr
2. Sage PREP Tutorials, http://sagemath.org/doc/prep/index.html.
3. M. O'Sullivan, R. Rosenbaum, D. Monarres: Sage Tutorial,

http://www-rohan.sdsu.edu/~mosulliv/Courses/sdsu-sage-tutorial/index.html.

Additional reading:
1.  SymPy Tutorial, http://docs.sympy.org/0.7.2/tutorial. html.
2. G.van Rossum: The Python Tutorial, http://docs.python.org/2/tutorial/.

Credits (ECTS): &4

Hours (total per semester):
1 Lectures: 30
1  Exercises: 30 (auditory: 10, design: 10, fieldwork: 10)

Course objectives:
1  Applying the acquired knowledge in project implementation — cooperation of construction
and surveying experts,
1  Train students for teamwork.

Entry competences (prior knowledge, descriptive):
1  Knowledge of basic properties of trigonometric functions,
1 Knowledge of the basics of calculus (derivations and integrals),
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

1 Knowledge of the basics of computer work: text processing, spreadsheets, basic graphic
programs.

Learning outcomes:

9 Ability to analyse and use surveying maps: maps and plans of different scales,

1  Understanding the role of the surveying works in construction in various design phases,

1 Application of the acquired knowledge in preparation of project documentation and
implementation of specific project tasks,

1 Analysing and recognising the importance of surveying works in various design tasks and
the need to involve geodetic experts,

1  Ability to obtain geodetic documentation necessary for the design and transfer of the
project into field,

1 Performing simpler geodetic tasks in the field.

Course content (by course schedule):
1 Lectures:

1. The shape and size of the Earth and its mapping on maps and plans [2]

2. Surveying instruments. Basic geodetic measurements: length, angles and altitude
differences [2]
The basic theory of errors and adjustment calculus [2]
Coordinate systems in geodesy. National coordinate system [2]
Basic geodetic works. Positional geodetic networks [2]
Altitude geodetic maps. Methods of height determination [2]
Cartography. Scales of geodetic plans and maps. Cartometry [2]
Calculating areas and volumes based on measured values and data obtained from
surveying maps: from plans and maps of various scales [2]
9. Land surveying methods: classic, photogrammetric, satellite [2]
10. Spatial databases. Geoinformation systems — GIS [2]
11. Cadastral contents and land registry [2]
12. Surveying in design and construction [2]
13. Surveying in various construction branches [2]
14. Determination of displacements and deformations of objects using different geodetic

methods [2]

15. Contemporary geodetic methods in construction [2]

0O N v s W

1  Exercises (auditory):

1. Coordinate calculus. Calculating direction angles, horizontal angles, lengths, areas and
volumes from the coordinates of points. First and second geodetic task [2]

2. Determining altitude differences by geometric and trigonometric precise levelling.
Determining the height of objects based on measured sizes. Terrain slope. Profile
grade and cross-sections of roads [2]

3. Surveying methods of capturing details. Practical examples [2]

4, The theory of errors and adjustment calculus. Examples of direct and indirect
measurements [2]

5. Spatial databases. Examples of GIS based on geodetic data [2]

9 Exercises (fieldwork):

1. Measuring horizontal and vertical angles and oblique lengths (theodolite, measuring
station) in triangle [5]
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

2. Determining altitude differences by geometric and trigonometric precise levelling.

Determining the heights of objects based on measured values [5]
1 Exercises (design):

1. Calculating angles and lengths in a triangle using trigonometric functions. Calculating
areas by analytic and trigonometry method. Calculating altitude differences and
altitude of points by geometric and trigonometric precise levelling [5]

2. Cartometry: reading the coordinates of 4 points from a map, scale 1: 5000. Numerical
calculations of directional angles, horizontal angles, lengths, areas and volumes from
coordinates of points on a map. Creating a profile grade and transverse profiles for a
section of a traffic route marked on a map, based on the lengths and heights from the
map. Calculating the terrain inclination for route sections [5]

Student Evaluation - Continuous assessment:
1 Preparation and submission of program assignments within the prescribed deadline
75% attendance at lectures
100% attendance at exercises
First midterm exam
Second midterm exam

= —a —a -9

Student Evaluation - Examination without Continuous Assessment:
1 Preparation and submission of program assignments within the prescribed deadline
75% attendance at lectures
100% attendance at exercises
Written exam
Oral exam

= —a —a -8

Required reading:
1. Barkovi¢, B., Zrinjski, M.: Terenska mjerenja, lecture notes of the Faculty of Geodesy of the
University of Zagreb, Zagreb, 2015.
2. Bilajbegovié, A, Hofmann-Wellenhof, B. Lichtenegger, H.. Osnovni geodetski radovi,
suvremene metode, GPS; Tehnicka knjiga, Zagreb, 1991.
3. Kapovi¢, Z.: Geodezija u niskogradnji, Geodetski fakultet Sveucilista u Zagrebu, Zagreb, 2010.
4. Pribicevi¢, B., Medak, D.: Geodezija u gradevinarstvu, \/.B.Z. d.o.0., Zagreb, 2003.

Additional reading:
1. Bendi¢, D., Solari¢, N.: Mjerni instrumenti i sustavi u geodeziji i geoinformatici, Skolska knjiga,
Zagreb, 2008.
2. Francula, N.: Kartografske projekcije, lecture notes, Faculty of Geodesy of the University
of Zagreb, Zagreb, 2000.
3. Jankovi¢, M.: InZenjerska geodezija Il, Tehnicka knjiga, Zagreb, 1982.
4. Macarol, S.: Prakticna geodezija, Tehnicka knjiga, Zagreb, 1985.

Credits (ECTS): -

Hours (total per semester):
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

Lectures: 0
Exercises: 30

Course objectives:

1
Entry competences (prior knowledge, descriptive):
1
Learning outcomes:
1
Course content (by course schedule):
1  Lectures:
1. Basketball
2. Volleyball
3. Futsal
4, Handball
5. Table tennis
6. Badminton
7. Archery
8. Skating
9. Walking tours

Students' obligations:
1 During the semester, students must attend 30 hours of exercises on the selected program
or on several selected programs.
1 A partial exemption can be obtained based on a health exemption certificate from the
Institute for Public Health or a sports exemption through a certificate from sports clubs or
the Olympic Committee.

End of semester grading:
I Thereis no final exam.
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

Credits (ECTS): 3

Hours (total per semester):
f  Lectures: 30
Course objectives:
1 Tointroduce and interest students in their future profession — civil engineering,
1 Enabling students to start their orientation in some field of civil engineering already at the
beginning of their studies, that is, a specialization in the later years of their studies.
Learning outcomes:
1  The students will gain thorough knowledge about an extensive and ubiquitous profession
— civil engineering,
1  The students will learn to distinguish between the different areas of civil engineering,
1  The students will learn what an element is, what a form is, how to recognize and connect
them, give them meaning and importance in the proportions they deserve,
1 Thestudents will be able to assess specific achievements and evaluate them in the context
of the worldwide achievements in the field of civil engineering.
Course content (by course schedule):
1 Lectures:

1. Introduction: basic terms and basic requirements [2]
2. Historical overview [2]

3. Civil engineering profession [1]

4, Structures in nature [1]

5. Structural elements of construction works [2]

6. Construction materials [1]

7. Construction methods [1]

8. Structures [2]

9. 1st midterm exam [2]

10. Transport infrastructure [2]

11. Hydrotechnical and geotechnical structures [2]

12. How a building is built [2]

13. Sustainable development and digitalization in construction [1]
14. Management of structures [1]

15. Regulations and standards [1]

16. Ethics in civil engineering [1]

17. Special achievements in construction [1]

18. Croatian achievements in civil engineering [1]
19. 2nd midterm exam [2]

20. Retest [2]

Student Evaluation - Continuous assessment:
1  75%attendance at lectures, i.e,, 9 recorded attendances (a seminar paper can make up for
2 absences from lectures)
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

1  First midterm exam
1 Second midterm exam
1 Lecture attendance exceeding 75%, i.e,, 10, 11, 12, or 13 recorded attendances

Student Evaluation - Examination without Continuous Assessment:
1 75% attendance at lectures, i.e,, 9 recorded attendances (a seminar paper can make up for
2 absences from lectures)
1  Written exam
1 Lecture attendance exceeding 75%, i.e,, 10, 11, 12, or 13 recorded attendances

Required reading:
1. J.Radi¢: Urvod u graditeljstvo, HAZU, Zagreb, 2016.
2. Lecture materials published on the Merlin platform.

Credits (ECTS): 3

Hours (total per semester):
1 Lectures: 30

Course objectives:
1  Familiarizing students with the development of construction, especially from the point of
view of the development of construction solutions and materials

Learning outcomes:
After successfully completing the course, students will be able to
1  Follow professional literature and apply acquired knowledge in further training,
1  Useacquired knowledge in engineering analyses and work methodology,
1 Differentiate between assumptions, arguments and solutions in engineering work,
1 Shape and creatively apply the acquired knowledge in practice,
9 Present professional topics.

Course content (by course schedule):
1 Lectures:
1. Introduction — the art and history of construction [2]
2. Construction as primary process, structural elements, historical conditionality of
shaping [2]
Construction in Mesopotamia and Egypt [2]
Construction in the Aegean area and Greece [2]
Construction in Ancient Rome [2]
Construction in late Antiquity and early Christianity [2]
Construction in the Middle Ages: Pre-Romanesque, Romanesque, and Gothic style [2]
The modern era | — Humanism and Renaissance [2]
The modern era | — Baroque and Classicism [2]
The modern era Il — Foundations of a new Architecture [2]
The present, trends, and tendencies [2]
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

Student Evaluation - Continuous assessment:
1  75%attendance at lectures
1  First midterm
1  Second midterm

Student Evaluation - Examination without Continuous Assessment:
1  75%attendance at lectures
T Written exam

Required reading:
1. BasicS., Sladoljev M., Vezili¢ N.: Lecture notes for internal use and print copies of lectures.

Additional reading:
1. Muller W., Vogel G.: Atlas arhitekture 7 & 2, Golden marketing, Zagreb, 1999.
2. Jason, H. W.: Povijest umjetnosti, Stanek d.o.0., 2004.
3. Addis, B.: Building: 3000 Years of design engineering and construction, Phaidon, 2007.

Credits (ECTS): 3

Hours (total per semester):
1 Lectures: 30

Course objectives:

1  The main objective of the course is to train future civil engineers to solve interpersonal
problems at the workplace. The course Sociology of Work provides therefore an insight into
the basic knowledge of psychology and sociology applied to work. The entire material is
adapted to the specifics of the civil engineering profession. While other courses at the
Faculty of Civil Engineering primarily deal with construction technology, this course aims
at training civil engineers to successfully manage people, to adequately form work groups,
and to be able to form positive interpersonal relationships at the workplace, which
ultimately enables a significant increase in work productivity. In addition, the course
provides basic knowledge of professional ethics. Through discussions with students, the
connections between business efficiency and compliance with the principles of business
ethics will be analysed.

Entry competences (prior knowledge, descriptive):
1  Secondary school knowledge from social sciences courses

Learning outcomes:
1  Knowledge of current trends in work;
1  Knowledge of proper methods of employee selection;
1 Knowledge of methods of motivating employees;
1  Knowledge of the basic principles of professional ethics of civil engineers.

Course content (by course schedule):
1 Lectures:
1. Introduction [2]
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

2. Basic concepts from the sociology of work [2]
3. History of work [2]
4. Classical organization theories [2]
5. Experiments by Elton May [2]
6. Selection of employees [2]
7. Work motivation, rewarding and sanctioning employees [2]
8. Work career [2]

9. Specific features of work in construction [2]

10. Professionalism [2]

11. Professional and business ethics [2]

12. Ethics of studying, scientific ethics [2]

13. Ethics of civil engineers, final lecture [2]

Student Evaluation - Continuous assessment:
1  Attendance at a minimum of 11 lectures
1  First midterm exam
1 Second midterm exam

Student Evaluation - Examination without Continuous Assessment:
1 Attendance at a minimum of 11 lectures
Written exam

Required reading:
1. Anti¢, Miljenko: Sociologija rada i profesionaina etika, Electronic coursebook, 2016.

Additional reading:

1. Haladin, Stjepan: Tehnologija i organizacija: uvod u sociologiju rada i organizacije. Zagreb:
DrusStvo za organizaciju gradenja Republike Hrvatske, 1993.

2. Jennings, Marianne M. 2006. Business Ethics: Case Studies and Selected Readings. Eagan,
USA: Thomson West.

3. Haladin, Stjepan i Miljenko Anti€. 2004. Drustvene znanosti u obrazovanju gradevinskih
inzenjera, Gradevinar 56 (11), Zagreb, str. 690-692.

4. \ecchio, Robert P. 2003. Organizational behavior: core concepts. Mason, Ohio:
Thomson/South-Western.

5. Dienhart, John W. 2000. Business, Institutions and Ethics: A Text with Cases and Readings.
Oxford University Press.

6. Dessler, Gary. 2005. Human Resource Management. Upper Saddle River, USA: Pearson
Education.

7. Kendall, Dina. 2002. Sociology in Our Times: The Essentials. Belmont, USA: Wadsworth.

. Miller, D.C.iV.H. Form. 1966. Industrijska sociologija. Zagreb: Panorama.

9. Taylor, Frederick Winslow. 1967. Naucno upravljanje. Beograd: Rad.

10. Sporer, Zeljka. 1990. Sociologija profesije: ogled o druStvenoj uvjetovanosti
profesionalizacije. Zagreb: Sociolosko drustvo Hrvatske.

11. Parkinson, C. Northcote i M.K. Rustomji. 1984. Biblija za menadzere. Zagreb: Privredni
vjesnik.
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

Credits (ECTS): 3

Hours (total per semester):
= Lectures: 30

Course objectives:
» The main objective of the course is to train future civil engineers to solve interpersonal
problems at the workplace. The course Sociology of Work provides therefore aninsight into the
basic knowledge of psychology and sociology applied to work. The entire material is adapted
to the specifics of the civil engineering profession. While other courses at the Faculty of Civil
Engineering primarily deal with construction technology, this course aims at training civil
engineers to successfully manage people, to adequately form work groups, and to be able to
form positive interpersonal relationships at the workplace, which ultimately enables a
significant increase in work productivity. In addition, the course provides basic knowledge of
professional ethics. Through discussions with students, the connections between business
efficiency and compliance with the principles of business ethics will be analysed.

Entry competences (prior knowledge, descriptive):
= Secondary school knowledge from social sciences courses

Learning outcomes:
» Knowledge of current trends in work;
= Knowledge of proper methods of employee selection;
» Knowledge of methods of motivating employees;
= Knowledge of the basic principles of professional ethics of civil engineers.

Course content (by course schedule):

= Lectures:
1. Introduction
2. Definition of basic terms
3. History of work
4. Classical theories about the organization of work
5. Elton Mayos experiment
6. Selection of workers
7. Work motivation
8. Rewarding and punishing of workers

9.  Working career

10. Professionalism

11. Professional and business ethics

12. Ethics of studying and scientific ethics
13. Business ethic and profit

14. Ethics of civil engineers, final lecture

Student Evaluation - Continuous assessment:
1 Attendance at no less than 11 lectures
I  First midterm exam
1  Second midterm exam
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Student Evaluation - Examination without Continuous Assessment:

1
f

Attendance at no less than 11 lectures
Written exam

Required reading:

1.

Anti¢, Miljenko: Sociology of work and professional ethics, Electronic coursebook, 2016.

Additional reading:

1.

Jennings, Marianne M.: Business Ethics: Case Studies and Selected Readings, Eagan, USA:
Thomson West, 2006.

Vecchio, Robert P.: Organizational behavior: core concepts, Mason, Ohio: Thomson/South-
Western, 2003.

Dienhart, John W.: Business, Institutions and Ethics: A Text with Cases and Readings, Oxford
University Press, 2000.

Dessler, Gary: Human Resource Management, Upper Saddle River, USA: Pearson Education,
2005.

Kendall, Dina: Sociology in Our Times: The Essentials, Belmont, USA: Wadsworth, 2022.

Credits (ECTS): 3

Hours (total per semester):

1

Lectures: 30

Course objectives:

1

Introducing the basics of the public (planning and construction) and private law (property
law and law of obligations).

Learning outcomes:

f
f
f
1
f

Knowledge of and understanding the basics of the legal system,
Knowledge of and understanding the basics of property law,
Knowledge of and understanding the basics of the law of obligations,
Knowledge of and understanding the basics of spatial planning,
Knowledge of and understanding the basics of construction.

Course contents:

1

Lectures:

1. Introductory lecture [2]

2. Basic questions related to the structure of law [4]
3. Statusissues - natural and legal persons [2]

4. Legal affairs [2]

5. Property law — possession [2]

6. Property law — right of ownership [2]

7. Property law — property rights and land registers [2]
8. Property rights on other people's possession [2]
9. Obligation law — general [2]

10. Obligation law — agreements [2]
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

11. Cadastre, spatial planning, construction [4]
12. Basic chapters of labour law [2]

Student Evaluation - Continuous assessment:
1  75%attendance at lectures
1 Completed quizzes on Merlin
1 Midterm exam
1 Oral exam

Student Evaluation - Examination without Continuous Assessment:
1  75%attendance at lectures
1  Completed quizzes on Merlin
T Written exam
1 Oralexam

Required reading:
1. Rajdi¢, D., Niksi¢, S.: Uvod u gradevinsko prava, university coursebook, HSN Zagreb 2008.
2. Act on Construction (Official Gazette No. 153/13).
3. Physical Planning Act (Official Gazette No. 153/13)

Additional reading:
1. Relevant regulations

Credits (ECTS): 3

Hours (total per semester):
1 Lectures: 30

Course objectives:
1 Acquiring theoretical knowledge about the history and development of economic science,
1  Getting to know the concept of a company, its business operations, business results, and
the environment in which the company operates.

Learning outcomes:
1 Description of the development of economics as a scientific discipline and list the most
important economic theorists throughout history,
9 Definition of the types of companies, the limitations and principles of business operations,
and the business itself through the process of reproduction and business assets,
1 Differentiation between business costs, prices and calculations,
Interpretation of indicators of business results,
1 Analysis of the business environment of the company and the factors that affect the
company's business operations.

=

Course content (by course schedule):
1 Lectures:
1. Introduction [2]
2. Concepts and history of economics [2]
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Basics of reproduction process|[2]

Business assets [2]

Costs [2]

Prices and calculations [2]

Business results [2]

Company — concept and types [2]

Business environment of the company [2]

Factors influencing the company's operations [2]

Factors affecting the business of construction companies [2]
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Student Evaluation - Continuous assessment:
1  Preparation of a seminar paper within the prescribed deadline
1  75%attendance at lectures
1 Midterm exams
1 Oralexam

Student Evaluation - Examination without Continuous Assessment:
1  Preparation of a seminar paper within the prescribed deadline
1  75%attendance at lectures
1 Written exam
1 Oral exam

Required reading:
1. Mariza Katavic: Osnove ekonomike za graditelje, Hrvatska sveuciliSna naklada, Zagreb, 2009.
2. Lecture notes (materials available on Merlin).

Credits (ECTS): 3

Hours (total per semester):
1 Lectures: 30

Course objectives:

1 Systematization of basic grammatical structures. Acquiring the terminology of
construction materials, history of civil engineering and civil engineering in general.
Mastering the technique of translating specialized texts. Delivering short presentations.
Expanding the lexicon with elements of conversation. Mastering the correct structuring of
sentences and the correct application of grammatical categories.

Entry competences (prior knowledge, descriptive):
1  Upper-intermediate (B1).

Learning outcomes:
1 Mastering language competences that include civil engineering terminology; independent
comprehension of professional literature;
1 Reinforcement of basic grammatical categories in professional language — use of the
passive voice, past tenses, modal verbs;
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

1 Gaining fluency in structuring sentences and developing skills of delivering individual
presentation and writing technical texts.

Course content (by course schedule):

1 Lectures:
Civil Engineering as a Profession [2]
What is Cool about Being an Engineer [2]
Go Where the Action Is [2]
Environmental Engineering [2]
Principal Construction Materials [2]
The Birth of Modern Structures [2]
Up in the Air [2]
Bridges [2]
9. Construction of Bridges [2]
10. Skyscrapers [2]
11. Steel Structures [2]
12. Revision of tenses [2]
13. Revision of vocabulary [2]
14. Domes [2]
15. Aswan High Dam [2]
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Student Evaluation - Continuous assessment:
1  Preparation of a presentation
1  75%attendance at lectures
1 Midterm exams

Student Evaluation - Examination without Continuous Assessment:
1  Preparation of a presentation
1  75%attendance at lectures
1  Written exam
1 Oralexam

Required reading:

1. A Kralj Stih: English in Civil Engineering, Hrvatska sveutiliéna naklada, 2004.

Additional reading:
1. D.Bonamy: Technical English 3, Pearson Longman, 2011.
2. Building Big Program http://www.pbs.org/wgbh/buildingbig/bridge/
http://www.brantacan.co.uk/bridgedefs.htm

Credits (ECTS): 3

Hours (total per semester):
f  Lectures: 30

Course objectives:
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

1 Systematization of basic grammatical structures. Acquiring the terminology of
construction materials and civil engineering in general. Mastering the technique of
translating specialized texts. Delivering short presentations. Expanding the technical
language lexicon with elements of conversation.

Learning outcomes:

1 Acquisition of language competences that include basic specialized terminology in the field
of civil engineering and building construction, development of modern construction
science, organization of civil engineering studies, structure development and history of
skyscrapers, development of construction materials, and bridges;

1  Independent reading of specialized literature;

1 Reinforcement of basic grammatical categories in professional language — use of the
passive voice, past tenses, modal verbs;

1  Gaining fluency in pronunciation, structuring sentences, and developing skills of delivering
individual presentation and writing technical texts.

Course content (by course schedule):
1 Lectures:
Was ist Bauingenieurwesen? [2]
Wie wird man Bauingenieur(in)? [2]
Bauingenieure haben ein weites Feld... [2]
Gebiete der Bautatigkeit [2]
Geschichte der Baustoffe [2]
Wie haben Erfindungen das Aussehen von Bauten verdndert? [2]
Die wichtigsten Baustoffe [2]
Die Entwicklung der ersten Wolkenkratzer [2]
Das Stahlgestell [2]
10. Die Briicken | [2]
11. Die Briicken -1l [2]
12. Ein Mann der Perfektion — G. Eiffel [2]
13. Konstruktiver Ingenieurbau [2]
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Student Evaluation - Continuous assessment:
1  Preparation of a presentation
1  75%attendance at lectures
1 Midterm exams

Student Evaluation - Examination without Continuous Assessment:
1  Preparation of a presentation
1  75%attendance at lectures
1 Written exam
1 Oralexam

Required reading:
1. A Kralj Stih: Deutsch in Bauingenieurwesen, Hrvatska sveuciliSna naklada, 2005.

Additional reading:
1. G.Rocco: Ubungsgrammatik fiir Anfanger: Lehr- und Ubungsbuch. Niveau A2.
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

Credits (ECTS): 8

Hours (total per semester):

1 Lectures: 60

1  Exercises (auditory): 45
Course objectives:

1  Application of theoretical knowledge on differential and integral calculus for the functions

of several variables,

1 Acquiring basic competences in differential equations,

1 Acquiring basic competences in contour and surface integrals.
Entry competences (prior knowledge, descriptive):

1 Basic knowledge of differential and integral calculus, analytic geometry in space.
Prerequisite:

1  Enrolment requirements: teacher's signature for the course: Mathematics 1

1  Requirements for taking the exam: course exam passed: Mathematics 1
Learning outcomes:

T Knowing basic theorems about differential equations, recognizing types of equations, and
understanding methods of solving,
Recognizing the problems whose solution leads to ordinary differential equations,
Knowledge of basic facts and theorems about function of several variables,
Knowledge of basic facts and theorems about multiple integrals,
Knowledge of basic facts and application of contour and surface integrals.
Course content (by course schedule):

T Lectures:

= =4 =4 =4

1. Ordinary differential equations, an introduction [2]

2. The method of separation of variables [2]

3. First-order linear differential equation [2]

4. Second-order linear differential equation [4]

5. Functions of several variables, introduction [2]

6. Continuity and limit of functions of several variables [2]
7. Differential of functions of several variables, higher order derivatives [4]
8. Taylor's theorem [2]

9. Extremal value of functions of several variables [4]

10. Multiple integrals, double integrals [4]

11. Triple integrals [2]

12. Integration by substitution [4]

13. Application of multiple integrals in mechanics [4]

14. Fields, scalar and vector fields, gradient [2]

15. Divergence and rotation, special fields [4]

16. Curves and line integrals, line integral of the first kind [4]
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

17. Lineintegral of the second kind [4]
18. Surface integrals, surfaces, surface integrals of the first kind [2]
19. Surface integrals of the second kind [2]
20. Divergence theorem, Stokes' theorem [2]
T Exercises (auditory):
Ordinary differential equations [7]
Functions of several variables [11]
Multiple integrals, applications [12]
Fields [3]
Line integrals [6]
Surface integrals [6]
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Student Evaluation - Continuous assessment:
1  75%attendance at lectures

100% attendance at exercises

First midterm exam — problems

First midterm exam — theory

Second midterm exam — problems

Second midterm exam — theory
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Student Evaluation - Examination without Continuous Assessment:
1  75%attendance at lectures
1  100% attendance at exercises
1 Written exam
1 Oralexam

Required reading:
1. Lecture notes for internal use available at:
http://www.grad.unizg.hr/_download/repository/MAT2.pdf
Additional reading:
1. 1. Brnetic, V. 2upanovic: Visestruki integrali, Element, Zagreb, 2004.
N. Elezovit: Diferencijalne jednadzbe, Element, Zagreb, 2004.
P. Javor: Matematicka analiza 2, Element, Zagreb, 2004.
L. Korkut, M. Kni€, M. Pasic: Vektorska analiza, Element, Zagreb, 2007.
S. Kurepa, Matematicka analiza I., Tehnicka knjiga, Zagreb 1975.
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Z. Pause: Matematicki prirucnik 2, Skolska knjiga, Zagreb 2004,

Adjuncts: Teachers from the Faculty of Science, according to the annual agreement between the
Faculty of Civil Engineering and the Faculty of Science.

Credits (ECTS): 6

Hours (total per semester):
1 Lectures: 60
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Course content with learning outcomes

1

Exercises: 15 (auditory: 1; laboratory, in the laboratory of the Department of Physics at the
Faculty of Science (14)

Course objectives:

1

Lectures: acquiring knowledge in solving special examples and tasks, setting up physics
experiments for verifying solutions of the problems; developing skills in reducing real life
phenomena to physical models, skills in finding equations for physical models, skills in
recognising a common physics basics for different real-life phenomena.

Exercises: developing skills in preparation for laboratory work and skills for conducting
laboratory experiments in a laboratory, data measuring and processing as a team, gaining
knowledge about the physical basis of phenomena, and about measuring and processing
measures.

Entry competences (prior knowledge, descriptive):

1

Competence in applying vector, differential, integral and matrix calculus.

Prerequisite:

1
f

Enrolment requirements: teacher's signature for the course: Mathematics 1
Requirements for taking the exam: course exam passed: Mathematics 1

Learning outcomes:

1

Competence in solving special examples and tasks, in setting physics experiments that
verify the solutions of problems,

Skills in recognising a common physical basics for different real-life phenomena,

Skills in reducing real life phenomena to physical models, in finding equations for physical
models,

Skills in preparation for laboratory work, skill in laboratory teamwork, data measuring and
processing, knowledge about the physical basis of phenomena, measuring and processing
measures.

Course content (by course schedule):

1

Lectures:

1. Physical quantities and units. Particle kinematics: linear motion, motion in two and
three dimensions, circular motion. [4]

2. Particle dynamics: Newton's laws. Quantity of motion. Dynamics of circular motion
and centripetal force. Friction. [4]

3. Work, kinetic energy and potential energy. Energy conservation law. Collisions. [4]

4. Material point balance. Moment of force. Rotation of a rigid body. [4]

5. Dynamics of rotational motion. Balance and elasticity. [4]

6.  Fluid mechanics: pressure, buoyancy, surface tension, capillarity. Bernoulli's equation.
Viscosity. [4]

7. Gravity. Periodic motions: harmonic oscillator. [4]

8. Mechanical waves. Sound. [4]

9. Heat and temperature. Gas laws. Heat capacity, phase diagrams. Heat transfer. [4]

10. Thermodynamics: first and second law of thermodynamics. Circular processes.

Entropy. [4]
11. Electric charge and electric field. Gauss's law. [4]
12. Electric potential. Capacitors and dielectrics. [4]
13. Electricity. Electric circuits. [4]
14. Magnetism. [4]
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

15. Modern physics. Photoelectric effect. Photons. Quantum mechanics. Atomic
structure. [4]

1  Laboratory exercises and auditory exercises: follow the lecture program.

Student Evaluation - Continuous assessment:
1 Preparation of a report for the completed exercises within the prescribed deadline
75% attendance at lectures
100% attendance at exercises
First midterm exam
Second midterm exam
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Student Evaluation - Examination without Continuous Assessment:
9 Preparation of a report for the completed exercises within the prescribed deadline
1  75%attendance at lectures
1 100% attendance at exercises
f Exam

Required reading:
1. Kulisi¢, P.: Mehanika i topling, Skolska knjiga, Zagreb, 1991.
2. Hené-Bartoli¢, \V.; Kuligi¢, P.: Valovi i optika, Skolska knjiga, Zagreb, 1989.
3. Young, H.D.; Freedman, R. A.: University Physics, Addison-Wesley, San Francisco, 2012.
4. Paviic, M.: Zbirka rijeSenih zadataka iz fizike, (2. izdanje), SveuciliSte u Zagrebu, Zagreb,
1984.
5. Babi¢, E; Krsnik, R.; O¢ko, M.: Zbirka rijesenih zadataka iz fizike, Skolska knjiga, Zagreb, 1988.

Credits (ECTS): 5

Hours (total per semester):
1 Lectures: 30
1 Exercises: 30 (auditory: 26; design: 4)

Course objectives:
1 Teach students the methods of solving problems that arise in engineering calculations of
statics as part of technical mechanics;
1 Acquisition of theoretical knowledge about the behaviour of the structure under load and
about the methods of force transmission;
T Acquisition of practical knowledge on calculation procedures of statically determinate
structures.

Entry competences (prior knowledge, descriptive):
1 Knowledge of linear algebra, trigonometry, differential and integral calculus (including
ordinary differential equations),
1 Knowledge of descriptive geometry and secondary school physics.

Learning outcomes:
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Course content with learning outcomes

UNIVERSITY UNDERGRADUATE STUDY

1

Acquire knowledge on the basic axioms and theorems of the statics of rigid bodies, explain
the concept of force and moment, be able to determine the components of force in a plane
and space, the resultant of a system of forces, the moment of a force about a point and
about an axis and the moment of a couple,

Learn how to reduce a system of forces to selected points,

Set up equations of equilibrium in a plane and space and determine unknown forces and
reactions, get to know graphical analyses of systems of forces in a plane,

Understand the concept of friction on a surface and determine frictional forces,

Get to know the determination of the centre of gravity of volumes, surfaces, lines, and
complex bodies,

Explain and apply analytical and graphical procedures for calculating the reactions of
statically determinate planar and spatial structures,

Learn how to determine the distribution of internal forces in simple trusses, beams, three-
jointed and Gerber girders, learn about the analysis of forces in cables,

Explain the concept of virtual work.

Course content (by course schedule):

|l

Lectures:

1. Basic concepts and principles. Vector operations. Statics of a particle: forces in plane
and space [2]

2. Rigid bodies: moment of force about a point and about an axis, moment of a couple [2]

3. Force reduction. The resulting action of the system of forces. Resultant and
equilibrium of the system of forces. Equilibrium equations [2]

4. Statics of bodies in a plane [2]

5. Connected systems in a plane. Supports in plane. Classification of connected systems
[2]

6. Spatial connected systems. Calculation of reactions. [2]

7. Forces in parallels. Distributed forces. Centre of gravity. [2]

8. Beam statics (1). Axis. Internal forces (pinned element, beam). [2]

9. Beam statics (2). Differential equilibrium equation. A simply supported beam.
Diagrams of internal forces. [2]

10. Beam statics (3). A polygonal girder in a plane. [2]

11. Beam statics (4). A polygonal girder in space. [2]

12. Statically determinate simple trusses in plane and space. [2]

13. Mechanical work and virtual displacements. [2]

14. Equilibrium of mechanisms. Friction. [2]

Exercises (auditory):

1.

w

Introduction. Statics of a particle: Forces in a plane, resultants, equilibrium. Forces in
space.

Determining the moment of force about a point and about an axis.

The resulting action. Body equilibrium.

Examples of body equilibrium for joint forces in a plane. Analytical and graphical
procedures.

Determination of reactions of planar systems by analytical and graphical procedures.
Determination of reactions in spatial systems. Centres of gravity.

Internal forces in beams. Diagrams of internal forces. (1)
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

8. Design exercises: Internal forces in beams. Diagrams of internal forces. (2)
1st midterm exam

10. Differential equations between internal forces and loads. Internal force function flow
analysis.

11. Polygonal girders.

12. Simple trusses.

13. 2nd midterm exam

14. Trapezoidal beam load - reactions and internal forces. Beams in space (1)

15. Design exercises: Beams in space (2)

Student Evaluation - Continuous assessment:
1  75%attendance at lectures

100% attendance at exercises

First midterm exam

Second midterm exam

Oral exam
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Student Evaluation - Examination without Continuous Assessment:
1  75%attendance at lectures
1 100% attendance at exercises
1  Written exam
1 Oralexam

Required reading:
1. Werner, H.: Mehanika 1 - Statika, HSGI, Zagreb, 2007.
2. Nikoli¢, Z.: Mehanika 1, Sveutiliste u Splitu, Fakultet gradevinarstva, arhitekture i geodezije,
2022.
3. Matejicek, F.; Semenski, D.; Vnuéec, Z.: Uvod u statiku sa zbirkom zadataka, Golden
marketing, Tehnicka knjiga, Zagreb, 2005.

Additional reading:
1. Beer, F. P,; Johnston, E. R.: Vector Mechanics for Engineers — Statics, McGraw-Hill, 1988.
2. Kirigenko, A.: Tehnicka mehanika - Statika, |GH, Zagreb, 1990.
3. Mufti¢, O.: Mehanika 1 - Statika, Tehnicka knjiga, Zagreb 1991.
4. Bazjanac, D.: Tehnicka mehanika - Statika, Tehnicka knjiga, Zagreb, 1963.

Credits (ECTS): 7

Hours (total per semester):
T Lectures: 45
1 Exercises: 45 (construction)

Course objectives:
1 To acquaint students with the structure of buildings, the way in which the whole is
composed of its elements, and the issues in the functioning of primary and secondary
structures in a building.
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

Learning outcomes:
After successfully completing the course, students will be able to:
1  Analyse the structure of high-rise buildings,
1 Describe the way a building is composed of its elements,
1  Assess theissues of functioning of the primary structure (bearing structure) and secondary
structure (infill structure) in the building,
1  Present professional topics related to the structure of high-rise buildings,
1  Use acquired knowledge in engineering analyses and work methodology.

Course content (by course schedule):
1 Lectures:
Introduction. Foundation. Hydro-insulation [3]
Basic elements and construction typologies of high-rise buildings... [3]
Stone masonry [3]
Concrete slabs [3]
Dividing slabs [3]
Wall finishes [3]
Ceiling construction [6]
Flooring [3]
Roofs [3]
10. Roofing[3]
11. Staircases [3]
1 Exercises:
1-5 Site plan 1:500. Preliminary design, ground plan 1:200. Main design, ground plan
1:100.
6-10 Ground plan 1:50.
11-15  Cross-section, staircase and roof 1:50.
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Student Evaluation - Continuous assessment:
1  Preparation of program assignments within the prescribed deadline
1  75%attendance at lectures, 100% attendance at exercises
1 Midterm exam
1 Oralexam

Student Evaluation - Examination without Continuous Assessment:
1  Preparation of program assignments within the prescribed deadline
1  75%attendance at lectures, 100% attendance at exercises
1  Written exam
1 Oralexam

Required reading:
1. Basi¢, S.; Sladoljev M.; Vezilic Strmo, N.: Lecture notes for internal use and print copies of
lectures

Additional reading:
1. Peuli¢, B.: Konstruktivni elementi zgrada 1. i Il, Tehnicka knjiga, Zagreb, 1980.
2. Peuli¢, B.: Konstruktivni elementi zgrada, Croatia knjiga, Zagreb, 2002.
3. Neufert, P.: Elementi arhitektonskog projektiranja, Golden marketing, Zagreb, 2002.
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

Credits (ECTS): 4

Hours (total per semester):
1 Lectures: 30
1  Exercises (auditory and laboratory): 10 + 5
Course objectives:
1 Acquiring knowledge about the internal structure of materials and its connection with the
properties of the materials,
1 Acquiring knowledge about the behaviour of materials under mechanical and permanent
loads.
Entry competences (prior knowledge, descriptive):
1 Basic knowledge of physics and chemistry.
Learning outcomes:
After successfully completing the course, students will be able to:
Interpret the influence of internal structure on material properties,
Explain surface properties and capillary phenomena,
Explain the chemical aspects of the construction material,
Compare thermal properties of different materials,
Describe the behaviour of the material under mechanical loads,
Calculate the basic physical and mechanical properties of the material based on test
results,
1 Process the results of material testing with simple statistical methods.
Course content (by course schedule):
1 Lectures:
1. Introduction to construction materials [2]
Physical properties of the material - mass, volume, density, porosity [2]
Properties of engineering materials and their application [2]
Surface properties: surface tension, adsorption, capillary phenomena. Other
important physical properties [2]
5. Bonds between atoms. Microstructure development [2]
6. Thermal, acoustic, and optical properties of materials [2]
7
8
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Chemical properties of construction materials [2]
. Mechanical properties of materials [4]

9. Material testing. Statistical analysis [2]

10. Fracture mechanics [2]

11. Rheology of fluids and liquids [2]

12. Material fatigue [2]

13. Material durability [2]

14. Technical regulations and legislation [2]
1 Exercises:

1. Physical parameters of materials [3]
Permeability properties [3]
Thermal properties of materials [3]
Mechanical properties of materials [4]
Statistical analysis of test results [2]
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

Student Evaluation - Continuous assessment:
1  75%attendance at lectures
100% attendance at exercises
2 program assignments submitted within the prescribed deadline and positively evaluated
First midterm exam
Second midterm exam
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Student Evaluation - Examination without Continuous Assessment:
1  75%attendance at lectures
1 100% attendance at exercises
1 2 program assignments submitted within the prescribed deadline and positively evaluated
1  Written exam

Required reading:

1. Bjegovi¢, D.; Balabani¢, G.; Mikuli¢, D.: Gradevinski materijali — zbirka rijesenih zadataka,
Gradevinski fakultet SveuciliSta u Zagrebu, 2007.

2. Young, J.F; Mindess, S.; Gray, R. ].; Bentur, A.: The Science and Technology of Civil Engineering
Materials, Prentice Hall, 1998.

3. Ukrainczyk, V.: Poznavanje gradiva, Alcor, Zagreb, 2001.

4. Beslaé, ).: Materijali u arhitekturi i gradevinarstvu, Skolska knjiga Zagreb, 1989.

5. Banjad Petur, I; Stirmer, N.: Lecture notes for internal use for the course Materials Science,

course repository, http://moodle. srce.hr; http://www.grad.unizg.hr/predmet/pozmat

6. Lukman, T.; Kalsan, D.; Plavljani¢, B.; Milovanovi¢, B.; Carevi¢, I; Curkovi¢, K.; Grguri¢, S.;

Ivanovi¢, M., Hrvatska udruga proizvodaca toplinsko-fasadnih sustava: Kontinuirana
izobrazba gradevinskih radnika u okviru energetske uinkovitosti - Zajednicki dio, Banjad
Pecur, I. (ed.), SveuciliSte u Zagrebu Gradevinski fakultet, 2016.

7. Kal3an, D.; Milovanovi¢, B: Kontinuirana izobrazba gradevinskih radnika u okviru energetske
ucinkovitosti - Priru¢nik za trenere, Monter suhe gradnje, Banjad Pecur, 1. (ed.), Sveuciliste
u Zagrebu Gradevinski fakultet, 2016.

Additional reading:
1. Ashby, M,; Jones, D. R. H.: Engineering Materials 1, Butterworth Heinemann, 2005.
2. lllston, J. M.; Domone, P. L. J.: Construction Materials — Their Nature and their Behaviour, Third
Edition.

Credits (ECTS): -

Hours (total per semester):
T Lectures: 0
1  Exercises: 30

Course objectives:

1
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UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

Entry competences (prior knowledge, descriptive):

1

Learning outcomes:
1
Course content (by course schedule):
1 Lectures:
Fitness
Pilates
Zumba
Football
Basketball
Volleyball
Handball
Badminton
9. Table tennis
10. Athletics
11. Archery
12. Skating
13. Walking tours

O N LR WN =

Students' obligations:
1 During the semester, students must attend 30 hours of exercises on the selected program
or on several selected programs.
1 A partial exemption can be obtained based on a health exemption certificate from the
Institute for Public Health or a sports exemption through a certificate from sports clubs or
the Olympic Committee.

End of semester grading:
1 Thereis no final exam.
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

Credits (ECTS): 4

Hours (total per semester):
1 Lectures: 30
1  Exercises (auditory: 24, computer: 6)
Course objectives:
1 Acquiring basic theoretical knowledge about descriptive and inferential statistics and
theory of probability,
1 Acquiring basic statistical culture.
Entry competences (prior knowledge, descriptive):
1  Secondary school mathematics.
Learning outcomes:
1  Ability to understand and interpret descriptive statistical data,
1  Ability to present descriptive-statistical data,
1 Understanding the concept of random variable,
1 Knowing the basic features and areas of applicability of the most common probability
distributions,
Understanding the relationship of statistical quantities in a population and sample,
1 Knowledge and ability to apply elementary methods and techniques of inferential statistics
— interval estimations, tests.
Course content (by course schedule):
1 Lectures:
The concept of an event. Definitions of probability.
Conditional probability. Independent events.
Discrete random variables. Likelihood function. Probability distribution function.
Expectation, variance and standard deviation of a discrete random variable.
Examples of discrete random variables.
Continuous random variables. Probability density function and distribution function of
a continuous random variable.
Expectation, variance and standard deviation of a continuous random variable
Uniform, normal, exponential random variable.
Function of random variables, random vector and correlation.
Descriptive statistics. Organization, presentation, and interpretation of data
Descriptive statistics. Measures of central tendency and dispersion.
Population and sample. Confidence intervals. Interval estimate of the expectation of a
normal distribution
The concept of statistical test. Normal distribution hypotheses tests.
Probability hypothesis tests. Linear regression
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1  Exercises (auditory):

44 UNIVERSITY UNDERGRADUATE AND GRADUATE STUDY PROGRAMME IN CIVIL ENGINEERING



UNIVERSITY UNDERGRADUATE STUDY Course content with learning outcomes

Combinatorics.

The concept of an event. Definitions of probability.

Conditional probability. Independent events.

Discrete random variables. Likelihood function. Probability distribution function.

Expectation, variance and standard deviation of a discrete random variable.

Examples of discrete random variables.

Continuous random variables. Probability density function and distribution function
of a continuous random variable.

8. Expectation, variance and standard deviation of a continuous random variable.

9. Uniform, normal, exponential random variable.

10. Function of random variables, random vector and correlation.

11. Descriptive statistics. Organization, presentation, and interpretation of data.

12. Descriptive statistics. Measures of central tendency and dispersion.
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1  Exercises (computer)

1. Population and sample. Confidence intervals. Interval estimate of the  expectation of
a normal distribution.

2. The concept of statistical test. Normal distribution hypotheses tests.

3. Probability hypothesis tests. Linear regression.

Student Evaluation - Continuous assessment:
1 Submission of homework
75% attendance at lectures
100% attendance at exercises
Midterm exams — theory and problems
Computer-based exam

= —a —a -8

Student Evaluation - Examination without Continuous Assessment:
1 Submission of homewaork

75% attendance at lectures

100% attendance at exercises

Written exam

Oral exam
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Required reading:
1. Adaga, N., Martin¢i¢ Spoljari¢, A. i Sandrié, N. Vjerojatnost i statistika.
https://www.grad.unizg.hr/ _download/repository/VIS.pdf
Pause, Z. Vjerojatnost, Skolska knjiga, Zagreb, 1988.
Pause, Z. Uvod u matematicku statistiku, Skolska knjiga, Zagreb, 1993.
Sarapa, N. Teorija vjerojatnosti, Skolska knjiga, Zagreb, 1992.
llijaevié, M. i Paude, Z. RijeSeni primjeri zadaci iz vjerojatnosti i statistike, Zagreb, 1990.
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Credits (ECTS): 7
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Course content with learning outcomes UNIVERSITY UNDERGRADUATE STUDY

Hours (total per semester):
1 Lectures: 45
1  Exercises: 45 (auditory: 36, laboratory: 4, design: 5)

Course objectives:
T Acquisition of theoretical knowledge about the behaviour of deformable bodies under the
action of external loads,
1 Acquisition of theoretical knowledge about the mechanical properties of materials, and the
calculation of stresses and deformations of structural elements and the entire structure,
1 Acquisition of practical knowledge about procedures for calculating the strength and
stiffness of structural elements.

Entry competences (prior knowledge, descriptive):
1  Knowledge of differential and integral calculus (including ordinary differential equations)
and linear algebra,
1  Knowledge of rigid body statics,
1 understanding the concepts of internal forces.

Prerequisite:
1 Enrolment requirements: teacher's signature for the courses Mathematics 2 and
Mechanics 1,
1 Requirements for taking the exam: Mathematics 2 and Mechanics 1 course exams passed.

Learning outcomes:
Students will be able to:

1  Applying differential equations of balance and transformation equations to the analysis of
stresses and strains,

1  Using physical equations and Hooke's law to determine the characteristics of deformable
rigid bodies,

1 Calculating the stresses of straight rods with torsion,

1 Distinguishing pure straight bending, forced bending and skew bending and calculate the
strength of the load-bearing element during bending,

1 Identifying and calculating the stresses in bending compound and composite girders,

1  Defining and calculating the stresses in the fastener elements loaded in shear,

1 Using differential equations of the elastic line of a girder when calculating the deflection
and angle of rotation of the girder,

1 Calculating stress and deformation of thin-walled vessels.

Course content (by course schedule):
1 Lectures:

1. General assumptions and basic elements of the calculation. External and internal
forces. Basic rod load cases. A general approach to problem solving in the science of
strength of materials. Stress analysis. The concept of stress. Stress tensor.
Differential equilibrium equation. Transformations of stress tensors components [3]

2. Main normal and shear stresses. Mohr's circle of stress. Cauchy stress tensor. Stress
ellipsoid. Octahedral stresses. Spherical tensor and stress tensor deviator. Connection
between internal forces and stress components [3]

3. Analysis of deformations. The concept of displacement and deformation. Deformation
components. Strain tensor. Deformations in a given direction. The directions and sizes
of main deformations. Volume deformation. Plane state of deformation. Conditions
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of continuity of deformations. Deformable characteristics of rigid bodies — -

non- -

10.

11.

12.

13.
14,
15.

1  Exercises (auditory):
1.
2.
3. -
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