COURSE CATALOGUE

SUBJECT FORMS

FACULTY: Civil Engineering

MAIN FIELD OF STUDY: civil engineering
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{ magister inynier (MSc) studies*
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LANGUAGE OF STUDY: English
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Zat. nr 4 do ZW 64/2012

FACULTY OF FUNDAMENTAL PROBLEMS OF TECHNOLOGY
INSTITUTE OF PHYSICS
FACULTY OF CIVIL ENGINEERING

SUBJECT CARD

Name in English: Physics of modern materials

Name in Polish: Fizyka nowoczesnych materiatow
Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: st 2nd level*, full-time Hpar=thne*
Kind of subject: obligatory / optional / university-wide*

Subject code: FZP007163
Group of courses: YESNO*
Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 15
University (ZZU)
Number of hours of total
student workload (CNPS) 30
Form of crediting Examination| Examination | Examinatios/ | Examination | Examinatiod/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1
including number of ECTS$
points for practical (P) classes
including number of ECT$ 0,5
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

Competences at mathematical analysis and geneyaicghconfirmed by the completeg

degree studies of technical major

SUBJECT OBJECTIVES

C1l To posses the fundamental knowledge on physftadts determining the properties of
modern materials and the knowledge necessary émreprunderstanding of the physica

process in the nano-scale, and the applicatiotiseainodern materials.

C2 To posses fundamental skills of theoretical jotexhs, design and modelling of the

physical properties of modern materials and nanernzds.

C3 To posses and consolidate the competences afjdier the independent judgment
the influence of the discussed material technokgae the economy, social life ar

ecology.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK W01 Possesses fundamental knowledge in quapitysics and physics of advanc
materials and nanomaterials necessary to unddrdtaphysical processes
determining the new properties of these systems.

Relating to skills:

PEK _UO1 Can solve simple calculational tasks imtu physics and physics of
advanced materials and nanomaterials.

PEK_U02 Can apply practically and technically thguared knowledge on the modern
materials.

PEK _UO03 Is able to extend the knowledge on the modterials using the information
available in nowadays scientific publications.

Relating to social competences:

PEK _KO0O1 Understands the social, informative antineml meaning of the learned
processes regarding the modern materials

PEK_KO02 Is aware of the wide interconnection bemvdifferent branches of the modeérn
material technologies and their relation to therently conducted fundamental
studies, and to respective physical sciences

1%
o

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Modern materials — review, history, nano-scaleranirchallenges and 5

Lecl application-related demands

Elements of condensed matter theory and quantunhamérs and the

Lec2 relation to the macroscopic properties — fundamesgaes

Band gap engineering — multinary semiconductoryallohe effect of

Lec3 hydrostatic pressure and axial strain on the bandtsre

Artificially fabricated periodic structures; atomicystals and photni¢s
Lec4 |crystals; spatial confinement for electrons and tphe Simple 1
theoretical approximations. Fabrication techniques.

U7

Schrodinger equation vs the wave equation; exangflése solutions

Lec5 . .
for simple physical cases

Nanomaterials: quantum wells, quantum wires, quardats,
nanocrystals, etc.:
Lec6 |a. Current fabrication technologies 2
b. Energy states of electron in the nanostructurb® size effect
C. Importance of strain

Exemplary applications of nanostructures in phaenelectronics,

Lec7 ; .
optoelectronics and other technical branches

Carbon nanomaterials — fabrication, physical progeand
applications:

Lec8 |a. carbon nanotubes; 2
b. graphen —two-dimensional carbon crystal;

C. carbon fibers and other carbon-based structures.

Nanometals, polimer fibers and others. Fabricajpdrysical
Lec9 | properties, current and future applications, inglgdnechanics, 2
building and mechanical constructions.

Lec10| Crediting colloquy 1

Total hours 15




TEACHING TOOLS USED

N1l. Informative lecture and multimedia presentation
N2. Consultations.
N3. Independent student work and self-prepardbdhe course completion.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semeste

=

ent

end)

P (lecture) PEK_WO01, Colloquy
PEK_UO01,
PEK_U02,
PEK_UO03

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Fundamentals of physics part 5, D. Halliday, R.dRek, J. Walker

[2] Low-dimensional semiconductor structures: Fundaaiserdnd device applications,
Bernham, D. Vvedensky

SECONDARY LITERATURE:

[1] Mathematical physics with partial differential etjoas, J. Kirkwood

[2] P. Harrison — Quantum wells, wires and dots

[3] P.Feynman, R. B. Leighton, M. Sands, ,Feynmantutes in physics”

[4] http://www.kierunkizamawiane.pwr.wroc.pl/materiagtyczna_spektroskopia_nanos
uktur.pdf

[5] Quantum dot heterostructures, D. Bimberg, M. Gruawim N. N. Ledentsov

[6] Carbon nanotubes. Advanced topics in the synthstsis;ture, properties and
applications, A. Jorio

[71 Graphene: carbon in two dimensions, Materials Tddyy20 (2007)

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Grzegorz Sek, Institute of Physicgzegorz.sek@ pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Physics of modern materials
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK_WO01 [K2 W01, K2 W02 | ci1.c2.c3 ] Lecl- Lec5 | N1,N2,N3
Skills
PEK U0O1 |K2_ UQ09 C1,C2 Lec2, Lec3-Leab N1,N3
PEK U02 |K2 UQ09 C1,C2 Lec4-Lec9 N1,N3
PEK U03 |K2_WO01, K2 W02 C1,C2 Self-realized N2,N3
PEK U0O1 |K2 UQ9 C1,C2 Lec2, Lec3-Legb N1,N3
Competences
PEK K01 |K2_KO01, K2_K07 C2,C3 Lecl, Lecs3, N1,N3
Lec4, Lec6-LecH
PEK K02 |K2_KO01, K2_KO07 C3 Lecl, Lec3, N1,N3
Lec4, Lec6-LecS

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD
Name in English: Mathematics — selected topics
Name in Polish: Matematyka — wybrane zagadnienia
Main field of study (if applicable): Civil Engineering
Specialization (if applicable): Civil Engineering
Level and form of studies: st 2nd level*, full-time Hpar=-thne*
Kind of subject: obligatory feptiohal-luniversity-wide*
Subject code: CEBO007261
Group of courses: —YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 15

organized classes in
University (ZZU)

Number of hours of total 60 30

student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 2 1
including number of ECT$ 0,9
points for practical (P) classes
including number of ECT$ 0,6 0,6

points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has knowledge of mathematical anaitysige following areas: basic
concepts of topology, differential and integralccadis of functions of one variable,
differential and integral calculus of functionssaveral variables.

2. Knows the basic types of ordinary differential etipras and elementary methods of
integration. From the first order equations - esuratvith separated variables,
homogeneous equations, linear equations, Bernegliation. With a range of higher
order differential equations - the theory of lineguations. Knows the basic methods of
solving systems of ordinary differential equatiergimination method and the method|of
Euler.

3. Knows the basic concepts, theorems and methodiseairlalgebra, algebra of
polynomials and analytic geometry.

SUBJECT OBJECTIVES

C1l. To familiarize students with the most common padiHierential equations of second
order used in mechanics.

C2. The acquisition by students of elementary methddslving partial differential
equations.

C3. Acquisition of intuition about the relationship miathematically formulated boundary




value problems with problems solved in structunachanics.

C4. To familiarize students with contemporary, basedhentheorems of functional
analysis, methods of formulation and solving bargd/alue problems.

C5. To familiarize students with the mathematical fdatons of the finite element
method.

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO1
PEK_WO02
PEK_WO3

gain knowledge in the basics of the theory of padifferential equations
recognize elements of contemporary mathematicdysisa
gaining knowledge about modern methods of solvimgndary value problems

Relating to skills:

PEK_UO1
PEK_U02

PEK_UO03
PEK_U04

properly distinguish between types of equationslamehdary value problems
has the ability to bring to a canonical form oklam equations of order 2, can
use a Fourier method, correctly distinguishes betwtypes of equations and
boundary value problems

gaining basic skills in differentiation distributio

gaining basic skills in the formulation and numatisolution of complex
boundary problems

Relating to social competences:

PEK_KO1

PEK_KO02

can work to resolve the tasks independently aradteam (participation in
discussions on auditorium exercises in analyznofplems reported by other
students)

learn to think logically, clearly formulate issussd to resolve them within a
specific theory and the specific assumptions

\"ZJ

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Motto: "We will not talk unnecessary things" (Stslaiv Ignacy
Witkiewicz Shoemakers)
Basic concepts:

Lecl

guide to the basic concepts of topological conwarstisigns, basic
definitions, classification - linear equations,fHalear quasi-linear
examples.

Linear partial differential equations of secondeasrdn the plane

Lec2 | Classification, characteristic equation, perfornegrmringing 2

hyperbolic, parabolic and elliptical to a canonifmain.

The d'Alembert and Fourier

Lec3

solution of the equation string by d'Alembert methsolution of the
equation strings and heat flow equation Fouriethoe{separation of
variables).

Laplace equation

Lec4

physics issues leading to the Laplace equatiomiaic functions,
removing the fundamental solution, maximum pringjplniqueness ¢
solutions.

—

Normed spaces

Lec5

linear spaces, normed metric spaces, functionaesp@anach space,
unitary space, Hilbert space, the Pythagorean émeatheorem on
orthogonal projection.




Sobolev spaces

Lec6 | compactly supported functions, linear functiondistribution, 2
distribution derivatives, Sobolev space, spatiapprties of H.
Generalized solutions of elliptic equations Il row
Lec7 | Weak formulation of boundary value problems, LaXgvim theorem, 2
application of Lax-Milgram theorem.
Methods of variational equations
Lec8 | The method of least squares orthogonal projectiethad, Galerkin 2
method, Ritz method.
Total hours 15
Form of classes - class Number of
hours
Cl1 | Solving problems of the simplest methods of intégreof partial 1
differential equations
Cl2 | Imports of second order linear equations to caraiczm 2
CI3 | Imports of second order linear equations to cararicem 2
Solving boundary value problems by the method pasation of
variables
Cl4 | Solving the boundary problems containing the Lapkaguation 2
CI5 | Solving the problems relating to properties of nednspaces 2
Cl6 | Solving the problems relating to properties of Sebepace 2
CI7 | Solving problems concerning the application of IMkgram 2
theorem (proof uniqueness of solutions). Solvingpbpgms using
Galerkin and Ritz methods.
CI8 | Solving problems using Galerkin and Ritz methods. 2
Colloquium (45 minutes)
Total hours 15
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. Lecture: traditional form - definitions, theorenredgoroofs in all written on the
blackboard.

N2. Lectures and exercises: longer examples presemtedeims and methods.

N3. Classes: Discussion within a group of studentdiftérent abilities to solve problems.




N4. Prepared lists and tasks on the website [2] fdependent solution and opportunities for
presentation and discussion exercises. The comgéigon will be served at exercises,

and some posted on the [2].

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect Way of evaluating educational effect
(F — forming (during | number achievement

semester), P —
concluding (at semeste
end)

=

F1 (classes) PEK_WO01, PEK_WO02 assess the activities of students in solving

PEK_WO03 problems formulated at the list of tasks
PEK_UO1

PEK_U02
PEK_UO03
PEK_U04
PEK_KO1
PEK_K02

P1 (classes) PEK_WO01, PEK_WO02 final assessment on the basis of the final
PEK_WO03 test (45 minutes), including assessments

PEK_UO1 for the activity
PEK_U02

PEK_UO03
PEK_U04
PEK_K02

P2 (lecture) PEK_WO01, PEK_WO02| Final Exam - tasks to solve
PEK_WO03
PEK_U01
PEK_U02
PEK_UO03
PEK_U04
PEK_KO02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] 1. R.V. Churchill, J.W.Brown, Fourier Series and BoandValue Problems, McGrav
Hill Book Company, New York 1978.

[2] http:/imwww.ib.pwr.wroc.pliwpula

SECONDARY LITERATURE:

[1] W. Puta, Mathematics. A Short introduction taddary and Partial Differentia Equgtions,
Politechnika Wroctawska, 2011.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr hab.irt. Wojciech Pufa, Zakltad Fundamentowania, wojciada@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Andrzej Janczura, andrzej.janczura@pwr.wroc.pl
dr inz. Marek Kopfiski, marek.kopinski@ pwr.wroc.pl
dr hab. irt. Piotr Ruta, piotr.ruta@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Mathematics — selected topics

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2_WO01 C1,C2 Lecl-Lecd N1-N4
Cl1-CI3

PEK W02 |K2_WO01 C4-C5 Lec5- Lec7 N1-N4
CI5-Cl7

PEK W03 |K2_WO01 C4-C5 Lecl, Lec7, Lec8 N1-N4

CI3, Cl4, CI8
Skills
PEK U01 |K2_U08 C1,C3,C4 Lecl,LecRec? N1-N4
Cl1, CI2, Cl4

PEK _U0O2 |K2_UO08 ci1,C2 Lec2, Lec3 N1-N4
ClI2, CI3

PEK U03 |K2_UO08 C4, C5 Lec6 N1-N4

PEK U04 |K2_UO08 C4, C5 Lec7, Lec8 N1-N4

Competences
PEK K01 |K2 K01, K2_K02 C2,C3 Cl1-CI8 N2-N4
PEK K02 |K2_KO03, K2_KO06 C1-C5 Cl1-CI8 N1-N4
Lecl-Lec8

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above
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FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

Specialization (if applicable):

Level and form of studies:

SUBJECT CARD

Theory of elasticity and plastiity
Teoria spezystosci i plastyczngci
Main field of study (if applicable): Civil Engineering

Civil Engineering

st 2nd level*, fuII tlme#p%a%

Kind of subject: obligatory / eptien

Subject code: CEBO005161

Group of courses: =XES NO*
Lecture Classes Laboratory Project Seminar

Number of hours of 30 15

organized classes in

University (ZZU)

Number of hours of total 60 60

student workload (CNPS)

Form of crediting Examination| Examinatien | Examinatios | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark

(X) final course

Number of ECTS points 2 2

including number of ECT$ 1,0
points for practical (P) classes
including number of ECT$ 11 0,6
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has necessary knowledge of selectécktop mathematics and physics as a bag

structural analysis.

2. The student has knowledge of structural mechamdssaength of materials.
3. The student has knowledge of partial differentilagions and Fourier series.

SUBJECT OBJECTIVES

C1.
C2.
Cs.

plates
C4.

thin shells
C5.
Ce6.

elasticity and plasticity.

Introduction to three dimensional problem afdty of elasticity
Presentation of physical basis and assumpitiopisine problems.
Presentation of assumptions, equations angtaalisolutions in Kirchhoff theory of thin

Presentation of assumptions, equations angtar@lisolutions in Kirchhoff-Love theory of

Introduction to theory of plasticity. Preseiatof limit load theory for thin plates.
To set a conviction about necessity of knowéedgntinuous extension in field of theory of

11
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 The student knows and understands theilequimh, geometrical and physical
relations for linear-elastic, isotropic body.

PEK_ W02 The student knows and understands theelifées between linear and nonlinear
descriptions and isotropic anisotropic bodies.

PEK W03 The student knows and understands assumpiidernal forces definitions and
boundary conditions in plates and shells.

PEK_WO04 The student knows and understands theelifées between bending and membran
shells theories.

PEK_ W05 The student knows and understands basis tef theory of plasticity, definitions ang
theorems of limit load theory.

Relating to skills:

PEK _UO1 The student recognizes properly plane probland thin plates or shells issues.

PEK _U02 The student is capable of use analytidatisos for selected discs, plates and
membrane shells problems.

PEK_UO03 The student is capable of evaluate linatlltor plates using kinematic approach.

Relating to social competences:

PEK_KO01 The student has a conviction about negessknowledge continuous extension in

field of theory of elasticity and plasticity.

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lecl |Introduction. Index notation. Stress tensor: dédferal equilibrium equation 2

Stresses tensor (cont.): kinetic boundary condititnansformation,

Lec2 |. . e L
invariants, principal stresses and directions.

2

Continuous body motion: Lagrange and Euler desonpstrain tensors,
compatibility equations. Linear elastic materialdals. General Hooke's
law. Theory of elasticity equations set. Lame aettrBmi-Mitchell
equations.

Lec3

Elastic strain energy. Total potential energy. Mattwork principle.

Lec4 Lagrange theorem. Stable and unstable equilibrium.

Lec5 | Plane problems. Airy stress function for planesstre

Plane problem in polar coordinates — applicatioAiof stress function, third

Lecb order differential equation for axial symmetry case

Thin plates. Kirchhoff theory: assumptions, stresmed internal forces,

Lecr equilibrium equations, boundary conditions.

Lec8 | Analytical solutions for plates. Rectangular platsavier approach.

Lec9 | Plate stability. Second order bending theory.

N (NN DN

Annular plates. Fourth and third order differentiguations for axial

Lec10 symmetry case.

Thin shells. Assumptions. Geometrical descriptiinesses distribution and

Lecll internal forces. Bending theory application foriggifical container.

Membrane theory for shells of revolution. Equilibri equations. Analytical

Lecl2 solutions for spherical and conical geometry and-aymmetrical load.

Basis of theory of plasticity: plastic body modejeneral plasticity
Lec13 | conditions, plasticity conditions for plates, Ddiions and theorems of limit 2
load theory.

Lec14 | Lecture summary. Examples of test tasks. 2

Lecl5| Test 2

19}

)

Total hours 30

12



Form of classes - class Number of
hours
CI1 | Index notation — application examples. 1
Cl2 | Stress tensor components transformation. laagsj principal stresses and 2
directions calculation.
CI3 | Application of Airy stress function in solutiaf plane stress problems. 2
Cl4 | Plane problem in polar coordinates — stresg@atnation caused by a 2
circular hole.
CI5 | Navier solution for plates. 2
Cl6 | Hyperboloid membrane shell — different geomeiyameterization 2
Cl7 | Kinematic approach to limit load evaluation fectangular and circular >
plates.
CI8 | Test. 2
Total hours 15
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Proj1
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. Lecture: traditional form.
N2. Classes: analytical solutions of lecture relatmblems.
N3. Office hours.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievement
(F — forming (during | number
semester), P —
concluding (at semester
end)

P (classes) PEK W01, test
PEK_WO03,
PEK_WO05,
PEK_UO1
PEK_UO02,
PEK_UO3.
P (lecture) PEK_WO01, test
PEK_WO03,
PEK_WO05,
PEK_UO01

13



PEK_U02,
PEK_UO3.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Stephen P. Timoshenko and J.N. Goodier, Theoryastigity, McGraw-Hill, 1970.

[2] A.l Lurie and A.K. Belyaev, Theory of ElasticitiFgundations of Engineering Mechanics),
Springer, 2005.

SECONDARY LITERATURE:

[1] Y. C. Fung, Foundation of Solid Mechanics, Prenti@!, New Jersey 1965.

[2] Kyuichiro Washizu, Variational methods in elasydind plasticity, Pergamon Press, 1982.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Grzegorz Wéniewski Zaktad Wytrzymatéci Materiatéw, Instytut laynierii Ladowej,
grzegorz.wasniewski@ pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Kazimierz Mylecki, kazimierz.myslecki@pwr.wroc.pGrzegorz Waniewski,
grzegorz.wasniewski@ pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Theory of elasticity and plasticity

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
K2 W01, K2_W02, K2_W04, Lecl+ Lec6
PEK W01 K2S_CEB_W16 C1,C2,C6 CI1+ Cla N1, N2, N3
K2_W01, K2_W02, K2_W04, C1, C6 Lec3, Lec4, Lec N1, N3
PEK_WO02 |\ o5 cEB W16
K2 W01, K2_W02, K2_W04, Lec7+ Lecl2,
PEK_WO03 K2S_CEB_W16 C3,C4 CI5. Cl6 N1, N2, N3
K2 W01, K2_W02, K2_W04, C4, C6 Lecll, Lecl2 N1, N3
PEK_WO04 1\ >5 CEB Wi6
K2 W01, K2_W02, K2_W04, C5, C6 Lec13, CI7 N1, N2, N3
PEK_WOS | o5 cEB W16
Skills
K2_U02, K2_U04, K2_U08, Lech+ Lecl2,
PEK_UOL |55 cEB U19, K2s CEB U23| ©2C3C4 | " ci3icie N1, N2, N3
Lec5, Lecl10
K2_U02, K2_U06, K2_U08, ' '
PEK_UO02 K2S_CEB_U19, K2S_CEB _U23 C2,C3,C4 Cll_éailél,ﬁ N1, N2, N3
PEK _U03 |K2_U02, K2_UO06, K2_UO08, C5 Cl7 N2, N3
K2S CEB U19, K2S CEB U23
Competences
Lecl, Lec3,
Lec4, Lec9,
PEK K01 |KZ2_KO01 C6 Lecll, N1, N2, N3
Lecl13+ Lecl5,
Cl1, Cle, CI8

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

SUBJECT CARD

Selected topics in geo-enginerg — Foundations
Wybrane zagadnienia geo#ynierii — Fundamenty

Main field of study (if applicable): Civil Engineering
Civil Engineering

Specialization (if applicable):

Level and form of studies:

Kind of subject:
Subject code:

st 2nd level*, fuII tlme#p%a%

obligatory
CEBO007361

Group of courses: =¥ES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 30
organized classes in
University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
Form of crediting Examination| Examination | Examination | Exarainatien | Examination /
/ crediting / crediting / crediting / crediting crediting with
with grade * | with grade * | with grade * | with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1 2
including number of ECT$ 2.0
points for practical (P) classes
including number of ECT$ 0,5 1,2
points for direct teacher-student
contact (BK) classes

*cross out if not applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

P1.

P2.

P3.

P4,
P5.

Fundamentals of bearing constructions in civil aegring, fundamentals of strength of materi
and soil mechanics.

Basic types of foundations for different simple gegineering conditions, geotechnical categg
GC1 and GC2, construction processes of foundatfanstional and environmental aspects of
foundations depending on the type of object, logslisoil conditions and water in soils.
Principles of soil-structure interacion for undef@ble foundations, embedded walls, retaining
structures; calculation of the bearing capacighiity of slopes, calculation of soil and water
pressure.

Design of basic concrete elements, like beamsingeiand columns; reinforcement calculation.

Solving of the simplest linear ordinary differeh@gguations with constant coefficients.

SUBJECT OBJECTIVES

Cl.

C2.

Cs.

Ability in modelling of the soil-structure interagch for deformable foundations on deformable
subsoil; contact stresses redistribution, chanf@dernal forces, mining influences as a statig
excitation.

Knowledge of mathematical solutions to simple deiaole foundations on the elastic subsoil,
the Winkler model and the elastic halfspace; aptibn of differential equations.

Building an engineering intuition in predictioniaternal forces in foundations, non-uniform
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settlements and rational analysis of structuresaating with the subsoil.

C4. Gaining knowledge in more complex problems of thetrepressure prediction, generalizations
of the Coulomb solution.

C5. Developing knowledge and ability of applicationnoéthods of the earth pressure reduction,
stability improvement, shaping of retaining walls.

C6. Understanding necessity of safety in geotechniesigh — design approaches with partial safety
factors due to the Eurocode EC7-1.

C7. Developing skills in design of foundations.

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK W01 student gains a theoretical knowledge pliegtions of ordinary differential
equations towards calculation of deformable fotiodebeams, as well as piles and
walls embedded in soils, a better understandingemethod of virtual forces (the
Bleich method) - being a prototype for the bougddement method,

PEK_W02 understands a theoretical background omiidnod of partial safety factors in
geoengineering, uses the design approaches rddpyitde Eurocode EC7-1 — the
GEO stability criteria in this group,

PEK_ W03 understands problems of soil-structureaatiton on the example of elastic subsoils,
knows how to design retaining constructions tratisrg large loadings on the soil —
particularly non-vertical forces, gets a backgmbtmidentify poor engineering
solutions,

Relating to skills:

PEK_UO1 student can define and apply appropridtulzdion models for deformable
foundations and deformable soils, analyses intéonees in foundations and
combinations of such actions (also for mining &atwns),

PEK_U02 can interpret the special role played bgtét fixities of constructions in the soil, is
aware of fundamental shortcomings in commercidesoof CAD for CE designers,
PEK _UO03 becomes skillful in modelling of the sdilesture interaction problems, can calculate

more complex foundations within the geotechniedggory 2 and 3,

Relating to social competences:

PEK_KO01 student improves the ability to work al@mal in a group of designers (due to
discussions with other students during class-ptsjand with the teacher),

PEK_KO02 drills in logical thinking, clear formulati of theses and requirements, concentration
on given tasks — within a given theory and setginarof assumptions.

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Examples of the soil-foundations interaction
Lecl | Role of the foundation stiffness, influence of penstructure stiffness and 1

the subsoil compressibility on contact forces angctural behaviour

Linear calculation models of the subsoil compreisib

Global models — the Winkler subsoil, the Pasteorak the Kerr onetc,
Lec2 |local models — the elastic halfspace, finite etdsijers; 1
rational selection of the most adequate linear noe@-soil behaviour and
application limits of the linear models

Calculation of simple foundations resting on tinedir elastic subsoil

Foundation beams — the fundamental solution, thie Isalutions, boundary
Lec3 | conditions, the method of Bleich (virtual forceplgd outside the real beam)|,
the method of polynomial expansions by Zavrijev;
beams, piles, walls, foundation grids, foundatiabs
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Lec4

Elements of the mining geoengineering:

Types of mining deformations and the predictionhuds, parameters of th
ground surface subsidence, mining categories aober of engineering
objects to deformations, the simplest construgbionciples; practical
examples

Lec5

Types and construction of retaining structures:

Massive (gravity) retaining walls, light (cantilayeetaining walls, structure
embedded in soil, reinforced-soil retaining stroes;

general stability criteria ULS(GEO) and SLS dué&toocode EC7-1

Lec6

Earth pressure theories:

The Coulomb-Mohr solutions, the Rankine-Mohr apphpahe Coulomb-
Poncelet method for the active earth pressureCthdomb-Poncelet metho
for the passive earth pressure, the Muller-Breslaqressions, the Rankine;
Mohr approach, the Prandtl solution; the Caqudtetisel charts (EC7-1)

Lec?7

Practical cases of the earth pressure calculations
Angular cantilever walls; role of cohesion - thethael of corresponding
states of stresses; bearing capacity GEO agamsiihheave

Final test #1 (45min)

Lec8

Geoengineering faults and failures:
Insufficient geotechnical data, misinterpretatibsal behaviour, design error
not correct construction processes, unexpectedyelsast conditions and poor
recognition of environmental influences, faultsidgrthe repair/rescue action
A case history — The Leaning Tower of Pisa.

Final test #2 (45min)

Total hours

15

Form of classes - class

Number of
hours

Cl1

Total hours

Form of classes - laboratory

Number of
hours

Labl

Total hours

Form of classes - project

Number of hours

Projl

Design Project #1 — Foundation beam on a mining are
analysis of the situation, project data, calculatitzethods

Proj2

foundation length estimation (linear soil reactibaam bending moments)

Proj3

foundation width estimation (ULS-GEO), shapinglu# beam cross section 2

Proj4

Selection of the soil model, estimation of modebpaeters, solving of the
infinite beam for the acting forces

Proj5

Solving of the finite beam — the use of the Bleigtual forces

Proj6

analysis of mining deformations and mining forces

Proj7

concrete design; construction drawings

Proj8

Project defense/project acceptance - an evalugdgin

Proj9

Design Project # 2 — Cantilever retaining wall
analysis of the situation, project data, input ghgpsetting of loadings
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Proj10 | the Rankine earth pressure, checking of the stphlliS-GEO 2
Proj11 | the Poncelet earth pressure, checking of the &{abiLS-GEO 2
Proj12 | concrete design of the wall and the foundation &abtilevers) 2
Proj13 | construction details, construction drawings 2
Proj14 | Project defense/project acceptance - an evalutggin 2
Proj15 | final acceptance 2

Total hours 30

Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. Lecture: recalling practical examples from geotschl expertise, sketches and drawings.
N2. Lecture and Project: more complex calculation edlasican be downloaded from the author’'s

web site [5].

N3. Project: individual consulting, discussion of geshs in a group of students.
N4. List of problems and calculation tasks for a salfdg can be downloaded from the author’s we
site [5] — some of them are accompanied by himswars or full solutions.

b

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achievement
(F — forming number
(during semester),
P —concluding
(at semester end)

F1 (Project) PEK_WO01 Systematical — every week — checking of the
PEK_ W02 student’s progress during classes and consulting
PEK W03 hours
PEK_UO1
PEK_UO03
PEK_KO01
PEK_K02

P1 (Project) PEK_WO01 Final defense of each of two projects;
PEK_ W02 detailed questions about the project,
PEK_ W03 discussion of student’s errors or mistakes;
PEK_UO01 project corrections and improvements.
PEK_UO03
PEK_KO01
PEK_K02

P1 (Lecture) PEK_WO01 Two final tests during two last lectures;
PEK_W02 wide spectrum of questions and calculation tasks
PEK_ W03 (theoretical, practical, interdisciplinary and
PEK_UO1 holistic ones)
PEK_U02
PEK_UO03
PEK_K02
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PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Bond A., Harris A., Decoding EurocodeTaylor & Francis 2008.

[2] Cernica J., Geotechnical engineering: Foundati@mgdelJohn Wiley & Sons1995.

[3] Henry J., Foundation engineering, 1990.

[4] Lancellotta R., Geotechnical engineeriAgA. Balkemal995 Spon Press2008.

[5] Reese L.C., Isenhower W.M., Wang S.-T., Analysis design of shallow and deep foundations.
John Wiley & Sons2006.

[6] Eurocode EC7-1. Geotechnical design, Part 1.

[7] www of world-leading foundation companies.

SECONDARY LITERATURE:

[1] Selvadurai A.P.S., Elastic analysis of soil-founatainteractionElsevier 1979.

[2] Other Eurocodes and national codes in CE.

[3] http://www.ib.pwr.wroc.pl/brzakala

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr hab.irt. Wiodzimierz Brzkata,
Zaktad Fundamentowania — Foundation Engineeringaent, wlodzimierz.brzakala@pwr.wroc.pl

MEMBERS OF THE EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

prof.dr hab.ia. Elzbieta Stilger-Szydto, elzbieta.stilger-szydlo@pwroc.pl
dr hab.irt. Wojciech Putawojciech.pula@pwr.wroc.pl

dr inz. Olgierd Pula,olgierd.pula@pwr.wroc.pl

dr inz. Aneta Brakata, aneta.brzakala@pwr.wroc.pl

dr inz. Karolina Gorska, karolina.gorska@ pwr.wroc.pl

dr inz. Joanna Piechgka, joanna.pieczynska@pwr.wroc.pl

dr inz. Janusz Kozubal, janusz.kozubal@pwr.wroc.pl

dr inz. Jarostaw Rybak, jarostaw.rybak@pwr.wroc.pl

dr inz. Marek Wyjadtowski, marek.wyjadlowski@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Selected topics in geo-engineering — Foundations
AND EDUCATIONAAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme | Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2 W01, K2S CEB_W16 C1, C2, C7 Lecl-Lecd N2-N4
PEK W02 |[K2_WO06, K2S_CEB_W20 C4-C6 Lec5 N2-N4
Proj3
Proj10-Proj12
PEK W03 |K2_ W08, K25_CEB_W19 C1-C5 Lecl-Lec§ N1-N4
Proj1-Proj15
Skills

PEK U01 |K2_U04, K2_UO05, C2, C4, C6, Lecl-Lec8 N1-N4

K2S CEB U20 C7 Proj1-Proj15
PEK _U02 |K2_U09, K2_U16, C1-C3 Lecl-Lec8 N1

K2S CEB U22 Proj1-Proj15
PEK U03 |K2_U10,K2_U17, C2,C4,C7 Proj1-Proj15 N2, N4

K2S CEB U23

Competences

PEK K01 |K2 K03 C2,C4, C7 Proj1-Proj15 N2-N4
PEK K02 |K2_K06 C1-Co6 Proj1-Projl15 N1-N4

Lecl-Lec8

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD
Name in English: Selected topics in structural mghanics
Name in Polish: Statyka budowli — wybrane zagadenia
Main field of study (if applicable): Civil Engineering
Specialization (if applicable): Civil Engineering
Level and form of studies: st 2nd level*, fuLl-time Hpar=time*
Kind of subject: obligatory feptionatuniversity-widex
Subject code: CEBO007461
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 30 15 15

organized classes in
University (ZZU)

Number of hours of total
student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 3 1 1
including number of ECT$ 0,5 1,0
points for practical (P) classes
including number of ECT$ 1,1 0,7 0,7

points for direct teacher-student

contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1.

2.

3.

The student has knowledge and skills in the deteatign of internal forces (internal)
and the rules for their labeling for plane rod eyss statically determinate.

The student knows solving methods of staticallydatnate rod systems and can
effectively determine the reactions and internatés (internal) in the rod system.
The student has a theoretical basis and the atwlisgpply the principle of virtual work
to determine static variables in statically deterae systems such as beams, frames
and trusses.

SUBJECT OBJECTIVES

Cl1.

C2.

Cs.

Learning the methodology of determining displacetm@mstatically determinate
systems and gaining the skills of displacementrdetation in plane rod systems from
mechanical and non-mechanical loads.

Learning the methodology of solving of staticaligeterminate systems by the force
method and develop skills of determining intermaités (internal) in flat rod systems
from mechanical and non-mechanical loads.

Learning the methodology of solving of geometrigafideterminate systems by the
displacement method and gaining skills of deterngnnternal forces (internal) in
plane rod systems subjected to non-mechanical loads
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C4.

CS5.

C6.

Learning the methods of determining the influensed and gaining skills of their
determination in the case of plane rod system#catly determinate and
indeterminate.

Gaining skills of solving simple rod structural sy®s using analytical methods as well
as modeling, solving and verifying the results gstomputer computational software.
Gainingawareness of the continuing education need to iv@goavn competences in the
modern computer programs for structural analysigas.

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:
PEK_WO01 The student has an in-depth knowledggmnciples of structural mechanics with

PEK_W02 The student knows solving methods of internal feraed displacements of
PEK_WO03  The student knows methods of influence line deteation for statically
Relating to skills:

PEK_U01 The student can perform static analysis of plamestvactures statically

PEK_U02 The student can determine influence lines of braiciires statically

PEK _UO03 The student can properly define computatiorodel of plane bar structurand their

Relating to social competences:
PEK_KO01 The student is able to work on the implementatibtasks independently or ir

PEK_

respect to statically determinate and indetermibatestructures.

statically determinate and indeterminate planeshactures subjected to
mechanical and not mechanical loads.

determinate and indeterminate bar systems

determinate and indeterminate which can be sulgjéotenechanical or non-
mechanical loads.

determinate and indeterminate.

components, and carry out analysis of internaldsm@nd displacements

determination.

a team (individual preparation of reports and coajpee problem solving in
the classroom)

K02 The student @ware of the need to increase knowledge in the Gél
contemporary techniques and programs for calculaifduilding structures.

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lecl Introduction. Discuss.ion qf the topic subject.'léiﬂxie's of virtual work 5
for rod systems. Reciprocity theorems. Elastic traiss.
Determination of displacement field in plane rodistures subjected

Lec2 |to mechanical load. Methods for effective numeringggration of 2
internal forces charts. Examples.
Impact of support displacements and temperatuiiati@r on the

Lec3 . . 2
movement of statically determinate systems. Exasaple

Lecd The force mgthod for plane rod systems. Theorehiasis. Derivation ’
of the canonical equations.
Determination of the displacement field of the sydtem using the

Lec5 2
method of forces. Examples.
The force method. Determination of internal forceticed by

Lec6é | mechanical loading. Verification of the correctnesghe solution. 2
Examples.

Lec7 | Determination of the displacement field inducedshpport’s 2
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displacement using the force method. Examples.

Determination of the displacement field induceddayperature

Lec8 variation using the force method. Examples. 2
Lec9 | Displacement method. Theoretical foundations. 2
Displacement method. Transformation’s rules acocwydl the theory
Lec10 | of first-order. Formulation of the canonical eqoas of displacement 2
method. Verification of the correctness of the 8olu
Displacement method. Determination of internal ésr;mduced by
Lecll : 2
mechanical loads. Examples.
Displacement method. Determination of internal ésr;mmduced by
Lecl2 . 2
non-mechanical loads. Examples.
Lecl3 Method of influence line determination in statigadleterminate and 5
indeterminate rod structures. Theoretical founahestio
Lec14 | Influence line determination using static approdotamples. 2
Lec15|Influence line determination using kinematic apgtog&xamples. 2
Total hours 30
Form of classes - class Number of
hours
CI1 | Preliminary information. Introduction into faranethod. Solving a simple 2
example presenting methodology of governing sysitaguations forming
according to the force method.
CI2 | The force method: determination of internat&s induced by mechanical 2
loads. Computational examples.
CI3 | The force method: determination of internat&s induced by non- 2
mechanical loads. Computational examples.
Cl4 | Displacement method — introduction. Computatl@xample presenting 2
the main idea of the displacement method.
CI5 | Displacement method: determination of intefoades induced by 2
mechanical loads. Computational examples.
Cl6 | Displacement method: determination of intefoedes induced by non- 2
mechanical loads. Computational examples.
ClI7 | Influence lines: kinematic and static approd@bmputational examples. 2
CI8 | Influence lines. Further computational examples 1
Total hours 15
Form of classes - laboratory Number of
hours
Labl | Introductory informationThe theme of the 1st laboratory exercise. The 2
calculation example with presentation of the corapsbftware.
Performing own calculations with computer compuatadl software
and results discussion.
Lab2 | Further calculations with the computationalggam based on the force 2
method. Calculation example.
Lab3 | The 1st laboratory exercise. The case of supgdsplacement and 2
temperatug variation. Performing own numerical calculation.
Lab4 | Test verifying the student knowledge regardinglikelaboratory 2
exercise. The theme of 2nd laboratory exerciseplBiement
method. Calculation example. Performing own nunatigalculation.
Lab5 | Numerical calculation of rod structure usihg tomputer software based 2

on the displacement method. The mechanical loathsg.
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Lab6 | Numerical calculation of rod structure usihg tomputer software based 2
on the displacement method. The case of suppogiladgisment and
temperatug variation.
Lab7 | The computer software of influence line detaation. The final test. 2
Lab8 | The final verification of laboratory reports. 1
Total hours 15
Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. Classic lecture. Multimedial presentation.

N2. Laboratory: classic and multimedial presentaticegarding laboratory, presentation
computer software, examples of problem solutiah womputer software..

N3. Consulting. Teaching materials prepared by theheac

N4. Class: classic and multimedial presentatiolvjisg the examples.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation

(F — forming (during
semester), P —
concluding (at semeste

Educational effect

number

=

of

Way of evaluating educational effect achievement

end)

F1(laboratory) PEK _UO01, Test verifying knowledge regarding 1st laboratory
PEK_UO02, exercise. Active participation during class.
PEK_UO03,
PEK_KO01

F2(laboratory) PEK _UO01, Test verifying knowledge regarding 2nd
PEK_UO02, laboratory exercise. Active participation during
PEK_UO03, class.
PEK_KO01

P (laboratory) = F1 x 1/2 + F2 x 1/2

F1(class) PEK_UO01, Test verifying student knowledge of force methpd.
PEK UO02, Active participation during class.
PEK_UO03,
PEK_KO01

F2(class) PEK_UO01, Test verifying student knowledge of displacement
PEK UO02, method. Active participation during class.
PEK_UO03,
PEK_ K01

P (class) = F1x1/2 + F2x1/2

P (lecture) PEK W01, Final written exam — questions on theory and
PEK W02, practical problems.
PEK_WO03,
PEK_K02
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PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Przemieniecki S., Theory of Structural Analysis,d@aaw-Hill, New York, 1968.

[2] Meller M., English through civil engineering, Pelithnika Koszatiska — Wyd. Uczelniane,
1998.

[3] Mase G.E., Theory and problems of continuum medsaMacGraw-Hill, New York, 1970.

[4] Pilkey W.D., Wunderlich W., Mechanics of structurgariational and computational method
CRC Press, Boca Raton, 1994.

SECONDARY LITERATURE:

[1] Ross C.T.F., Finite element methods in structoethanics, 1985.

[2] Reddy J.N., Applied functional analysis and vaciaéil methods in engineering, MacGraw-Hi
New York, 1986.

| SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Dariusz Lydba, Zaklad Geomechaniki i Budownictwa Podziemnego,
dariusz.lydzba@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Adrian R&anski, adrian.rozanski@pwr.wroc.pl
Matgorzata Gladysz, malgorzata.gladysz @pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Selected topics in structural mechanics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2_WO03, K2_W04, K2_WO05, C1,C2,C3,C4 Lecl-Lecl2 N1,N3

K2S CEB W16
PEK W02 |K2_W04, K2_W05, C2,C3 Lecd - Lecl2 N1,N3

K2S CEB W16
PEK W03 |K2_WO04 Cc4 Lecl3, Lecl4, N1,N3

Lecl5
Skills

PEK U01 |K2_U06, K2_U07, K2_U09, C1,C2,C3,CH5 Labl-Labs, N2, N3, N4

K2S CEB U19 Cl1-Cl6
PEK U02 |K2_U07,K2S_CEB_U19 C4, C5 Lab7, Cla7, Cla8 N2, N3, N4
PEK U03 |K2 U07,K2S CEB U19 C2,C3,C4,(C5 Labl - Lab7 N2, N3

Competences
PEK K01 |K2_KO03 C5 Labl - Lab7, N2, N3, N4
Cl1-CI8

PEK K02 |K2_KO01 C6 Labl - Lab7 N2, N3

** _ enter symbols for main-field-of-study/speciadtion educational effects
*+* _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD
Name in Polish: Konstrukcje betonowe - obiekty
Name in English: Concrete Structures - objects
Main field of study (if applicable): Civil Engineering
Specialization (if applicable): Civil Engineering
Level and form of studies: st 2nd level*, full-time Hpar=thne*
Kind of subject: obligatory / eptiehal-tuniversity-wide*
Subject code: CEBO007561
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 30 30

organized classes in
University (ZZU)

Number of hours of total 60 60

student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
/ erediting / crediting crediting with | / crediting crediting with
with-grade* | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 2 2
including number of ECT$ 2.0
points for practical (P) classes
including number of ECT$ 1,1 1,1

points for direct teacher-student
contact (BK) classes

*niepotrzebne skigdi¢

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Student possesses the knowledge of general meshangchanics (strength) of materials and
the rules of general designing of building constons.
2. Student is able to define correctly the constructod their elements calculation models, that are
used for analytical and computer analysis of comptastructions.
3. He knows the principles of forming, dimensioningdaronstructing complex reinforced concrete
structur of the building and engineering objects.
4. He is able to use selected computer software thalbles to design selected complex reinfofced
concrete constructions.

SUBJECT OBJECTIVES

C1. Familiarizing students with the rules of designcomplex reinforced concrete constructions as
a rational joint of beams, columns, shells, plated beam-walls.
C2. Forming the ability of independent modellingdaanalyzing complex, diversified reinforced
concrete structures using analytical and compuatieutations.
C3. Familiarizing students with the principles adrrhing, calculating and constructing main
reinforced concrete elements forming up: the supmpconstruction of volume general building
and engineering building objects such as industoaildings and multi-storey framework
buildings as well as roofs, walls, bottoms and fitation of liquids tanks, silos and reinforced
concrete tower buildings.
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C4. Reaffirming the ability of an effective coop@wa in a project team including the multi-field

character of project process.

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:
PEK_ W01 Student knows and comprehends the rulgkeafizing, numerical modelling and analyz
the complex reinforced concrete structures.

ng

PEK_WO02 Student possesses profoundly wide knowledgmalysis, dimensioning and constructing

the complex reinforced concrete structures.

PEK W03 Student is familiar with the principlesstétic work under the influence of diversified lsi
over the beam and column reinforced concrete aasctgins, slab reinforced concré
constructions, beam-walls reinforced concrete coogons and shell reinforced concr
constructions.

Relating to skills:

PEK_UO1 Student is able to classify and analyzdy#ioally or numerically the complex reinforcg
concrete structures in relation to varied forcew] aonsequently, to critically assess
obtained results.

PEK_UO02 Student is able to design the complex oeteid concrete constructions and prepal
necessary project documentation.

Relating to social competences:

PEK_KO1 Student is aware of importance of non-tediraspects in an engineer's work as well g
indispensability of continuous learning.

PEK K02 Student effectively cooperates with a mbfeam and respects the safety regulation
protect himself and the project team members duwioigk.

ad
hte
ote

ad
the

re a

s of

s to

PROGRAMME CONTENTS

1. Form of classes - lecture Number of hours

Forming principles and outline of the analysis afadumn-and-girder-fram

7]

Lecl construction of the industrial buildings with ovedd traveling cranes. 2

Lec? Forming, analyzing and constructing reinforced anestressed single- and 2
multi-span two-way reinforced concrete slabs.

Lec3 Forming, analyzing and constructing solid web gisdend prestressed rqof >
trusses.
Designing overhead crane girders and single- orbldeiee columns in

Lec4 |. . . . 2
industrial reinforced concrete buildings.
Forming and designing the construction of the mittrey frameworl

Lec5 | - S 2
reinforced concrete buildings.

Lect Designing column-and-girder constructions. Reirifig¢he slab floor 2
against punching.

Lec? Forming, analyzing and constructing reinforced cetecbeam- walls; 2

designing folded plate covers.

Outline of the principles of forming and usagelwf teinforced concrete
Lec8 |shells as the thin-walled constructions, used Inme general building and 2
industrial building objects.

General rules of forming the thin-walled coverssigaing monolithic and

Lec9 . . 2
prefabricated reinforced concrete domes.
Designing underground, on-the-ground and towerfaeied concrete tanks

Lecl10 P 2
for liquids.

Lecll Designing the underground and on-the-ground bopesthdrectangular 2

shaped) tanks for liquids used in municipal andigtdal building

An outline of forming and designing cooling towainforced concrete
Lec12 | chimneys and other reinforced concrete tower objdachnological 2

background of thin-walled reinforced concrete cargions’ erection.
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Lecl3

Forming slender and corpulent silo bins as weélilmsbatteries in corn
elevators. Principles of setting loads in silos tredoutline of studies on thé
influence of loose materials on the silo’s condinucelements.

D
N

Designing silos and bunkers with the diversifiedyhts, detached and

Lecl4 2
blocked ones.
Technological aspects of designing thin-walled twiesions made of
Lecl15| concrete; the rules of performing proofed expangarts and working 2
joints.
Total hours 30
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Handing out the project topics in a field of compleinforced concrete
Projl | constructions in the form of domes and cylindriemadl rectangular shaped 2
tanks for liquids.
Conditions for preparation of two initial geomeéliconstruction variants;
Proj2 | talking over a choice of construction materials sawhnological backgroung 2
of discussed construction variants.
Approval of variant choice for a project use; tatkiover the rules of creating
Proi3 calculation models used for static analysis perémwith the help of the 2
) following methods: analytical, Finite Element Meth@-EM) or simplified
methods
Presenting the rules of compiling loads in a cawston and defining the
Proj4 | extreme inner forces. Describing the charactessifalefining the loads in 2
tanks for liquids.
Talking over static calculations with the use oélgtical methods and FEM
Proj5 | for the selected construction variant. Checkinghgpresults applying the 2
simplified methods.
Selection of the parts of the analysed construstfonfurther analysis and
Proj6 | dimensioning. Discussion over the rules of pregabuilding and working 2
drawings of thin-walled reinforced concrete struesu
Taking over the results of statical analysis araratteristics of thin-walled
Proj7 | elements’ dimensioning, taking into consideratititmate and serviceability 2
limit states
. | Discussion over the typical mistakes and faulgralysis and preparation of
Proj8 . . 2
the construction drawings.
Proi9 Discussion over the dimensioning results of thecel parts of a >
19| construction.
Proj10| Initial evaluation of the submitted drafts of reirfement members. 2
Proj11 Discussion over the characteristics of outlining tiin-walled cross-sections 2

and forming trusses and connection zones of castgirucomponent
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elements.
.. »| Evaluation of cross-section geometry, insert plaa@mand submitted
Proj12 . ; 2
assembly and working drawings
.. »| Talking over the rules of applying technical chaeastics and guidelines on
Proj13 . . . , 2
gathering the final project documentation.
Proj14| Final evaluation of submitted working drawings. 2
Proj15| Collection of the projects. Crediting with notegad summing-up. 2
Total hours 30
Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. Lecture — Informative lecture, problem-solviegture, multimedia presentations.
N2. Project — Discussing over the project requingisieoverview of possible solutions , consultation

EVALUATION OF SUBJECT EDUCATIONAL RESULTS ACHIEVEME NT

Evaluation Educational result | Method of evaluating educational result
(F — forming (during | numer (reference) | achievement
semester), P —
concluding (at semester
end)
P (project) PEK_WO01 Completion of a project and its presentation
PEK_W02
PEK_WO03
PEK_UO01
PEK_U02
PEK_KO02
P (lecture) PEK W01 Exam
PEK_W02
PEK_W03
PEK_UO01
PEK_U02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Nawy E., Concrete Construction Engineering. tlaook. CRC Press, New York 2008.

[2] Limbrunner G. F., Agdhayere A. O., ReinforcedrnCrete Design. Prentice Hall, New
Jersey 2010.

[3] Kobiak J., Stachurski W., Konstrukcielbetowe, t. 2, t. 4. Arkady, Warszawa 1987,
1991.

[4] Grabiec K.,Zelbetowe konstrukcje cienktienne. PWN, Warszawa - Poank999.

[5] Stachowicz A., Ziobro W., Podziemne zbiorniki wodagjowe. Obliczenia statyczne i
ksztattowanie. Arkady, Warszawa 1986.

[6] Halicka A., Franczak D., Projektowanie zbiordgvkzelbetowych. Tom I. Zbiorniki na
materiaty sypkie. Wydawnictwo Naukowe PWN, Warsz&0al.

[7] tapko A., Jensen B. C., Podstawy projektowarilgorytmy obliczé konstrukcjizelbetowych.
Arkady, Warszawa 2005.
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SECONDARY LITERATURE:

[1] Budownictwo Przemystowe, t. XIIl. Zbiornikiasobniki, silosy, kominy i maszty. Arkady,
Warszawa 1966.

[2] Starosolski W., Konstrukcjgelbetowe, t. 2. Wydawnictwo Naukowe PWN, Warsza@@82

[3] Sekcja Konstrukcji Betonowych KILIW PAN, Podsig projektowania konstrukcjielbetowych i
sprezonych wedtug Eurokodu 2. Dolglgskie Wydawnictwo Edukacyjne, Wroctaw 2006.

[4] Zybura A., Konstrukcjecelbetowe wg Eurokodu 2. Atlas rysunkéw. WydawnictMaukowe
PWN, Warszawa 2010.

[5] Satereh M., Darvas R., Concrete Structures)titre Hall, New Jersey 2007.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Jacek Dyczkowski, Katedra Konstrukcji Betonowyetstytut Budownictwa,
jacek.dyczkowski@pwr.wroc.pl

MEMBERS OF DIDACTIC TEAM (NAME AND SURNAME, E-MAIL ADDRESYS)

Czestaw BYWALSKI,czeslaw.bywalski@pwr.wroc.pl
Mieczystaw KAMINSKI, mieczystaw.kaminski@pwr.wroc.pl
Andrzej KMITA, andrzej.kmita@ pwr.wroc.pl

Janusz KUBIAK janusz.kubiak@pwr.wroc.pl

Aleksy tODO,aleksy.lodo@pwr.wroc.pl

Marek MAJ,marek.maj@pwr.wroc.pl

Jarostaw MICHALEK jaroslaw.michalek@ pwr.wroc.pl
Maciej MINCH, maciej.minch@pwr.wroc.pl

Michat MUSIAL, michal.musial@ pwr.wroc.pl

Wojciech PAWLAK,wojciech.pawlak@pwr.wroc.pl
Janusz BDZIWIATR, janusz.pedziwiatr@pwr.wroc.pl
Dariusz STY8, dariusz.stys@pwr.wroc.pl

Tomasz TRAPKOtomasz.trapko@pwr.wroc.pl

Andrzej UBYSZ,andrzej.ubysz@pwr.wroc.pl

Roman WROBLEWSKIroman.wroblewski@ pwr.wroc.pl
Witodzimierz WYDRA,wlodzimierz.wydra@ pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Concrete Structures - objects
AND EDUCATIONAAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2S_CEB_W16, K2_W06, C1,C2,C3 Lecl to LeclS N1
K2 W07, K2_W08 Proj2 to Proj14 N2
PEK W02 |K2S_CEB_W18, K2_WO07 C1,C3,C4 Lecl to Lecl5 N1
Proj2 to Proj14 N2
PEK W03 |K2S_CEB_W16, K2_W04 C1,C2 Lecl to Lecl5 N1
Proj2 to Proj14 N2
Skills
PEK U01 |K2S_CEB_U18, K2S_CEB_U19 Cc2,C3 Lecl to Lecl5 N1
K2 U09, K2 U1l Proj2 to Proj14 N2
PEK U02 |K2S_CEB _U18, K2_U11, C1,C2,C3,C4 LecltolLecl5 N1
K2_U12 Proj2 to Proj14 N2
Competences
PEK K01 |K2_KO01, K2_K02 C2,C4 Lecl to Lecl§ N1
Proj2 to Proj14 N2
PEK K02 |K2 K03 C4 Proj1 to Proj15 N2

** - enter symbols for main-field-of-study/specidtion educational effects

*** . from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

SUBJECT CARD
Name in English: Metal structures - objects
Name in Polish: Konstrukcje metalowe - obiekty
Main field of study (if applicable): Civil Engineering
Specialization (if applicable): Civil [Engineering
Level and form of studies: -Ast 2nd level*, full-time fpart-timex
Kind of subject: obligatory / eptienral-funiversity-widex
Subject code: CEBO007661
Group of courses: YES NO*

Lecture Classes Laboratory Project Seminar

Number of hours of 30 30

organized classes in
University (ZZU)

Number of hours of total 60 60

student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
Ferediting / crediting crediting with | / crediting crediting with
with-grade* | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 2 2
including number of ECT$ 2.0
points for practical (P) classes
including number of ECT$ 1,1 1,1

points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Is able to determine: the cases of actions, calounlaf their intensity, making of their right
combination for an individual building systems.

2. Has a knowledge of the mechanics of buildingsngiite of materials, shaping of elements and
connections used in metal structures.

3. Is able to design and calculate connections acogidi PN-EN 1993-1-1, PN-EN 1993-1-5, PN
EN 1993-1-8.

4. Has a knowledge of the modelling of structures B3vand the ability to use computer software.

SUBJECT OBJECTIVES

Cl. To acquaint students with primary structure tredskeleton of industrial buildings, long span
coverings, typical structures of tardikses for bulk materials, chimneys, towers sasid
multi-storey buildings, and Englistpappriate terminology.

Cc2. To acquaint students with the rules of settiivegstatic schemes for mentioned above systems
regarding their specify of actionstedmining the internal forces by simplified and aate
methods of static calculations.

Cs. Training of dimensioning of steel cross-seaiand members.

C4. Developing of skills of the rational shapingdifferent steel structural members, division
on field components, calculation obgland site connections.
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CS5. Developing of skills of description ofilding design and executive design, descriptive,pa
calculation and graphical part foffeliént steel structures based on the example cijthee
regular structure.

C6. Training of the cooperation and integmnatf Polish and foreign students in exchange of
experience, knowledge and team work.

C7. To deepen and strengthen the knowledgbedEnglish terminology appropriate for differen

types of steel structures.

—

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_ W01 Has an enlarged knowledge of: advdtmgics of the strength of materials, analysis
and shaping of complexbkstructures, calculation of adequacy of connestiof
different types.

PEK_WO02 Knows and understands the rules alfyais of static schemes and stability for
complex strut and skirustures by simplified methods (substitutional sienpl
schemes) and accurate odsticomputer programs).

Relating to skills:

PEK _UO1 Is able to shape the overall geometry haatoss-sections for different types of
steel structures andetiotlseir assembling components based on the atadic
strength analysis.

PEK_U02 Has the ability to model and design thememstructural elements in the building a
executive design.

PEK_U03 Develop the skills of designing steel stites according to Eurocode3 in English.

Relating to social competences:

PEK KO01 Shows a willingness to improve professiara personal skills, extends the
knowledge of technical Estylanguage.
PEK_KO02 Appreciates the importance of mutual supgod teamwork skills, communicates

effectively in technicahdlish vocabulary related to civil engineering.

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lecl | Primary structure of industrial buildings

Lec2 | Skeleton members and cladding

Lec3 | Bracings of industrial buildings - types and getme

Lec4 | Dead and imposed loads

Lec5 | Dimensioning of main members of industrial builgin

Lec6 | Dimensioning of main members of industrial buildingontinuation)

Lec7 | Anchorage of main and secondary columns in thedations

Lec8 | Construction of long - span coverings — flat aadd&l structures

Lec9 | Construction of long - span coverings — domes

Lec10| Construction of long - span coverings — cable stnes

Lec11 | Tangs for liquids and silos for bulk materials

Lec12 | Chimneys — actions, construction, design

Lec13| Towers — actions, construction, design

Lec14 | Masts — actions, construction, design

NININININININDIN[ININININDINDININ

Lec15| Skeletons of multi — storey buildings

w
o

Total hours
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Form of classes - class

Number of

hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Edition of tasks related to the space coveringseuision of rules and
Proj1 | conditions of gaining the credit- general chanasties of steel space 2
structures
Proj2 | Discussion of static schemes of space strestu 2
Proj3 | Discussion and presentation of geometry of tleesgtructures 2
Proj4 | Dead and imposed loads acting on roof coverings 2
Proi5 Simplified calculations of space structures basethe beam and plate >
) analogy
Proi6 Simplified calculations of space structures basethe beam and plate >
) analogy (continuation)
., | Accurate static computation based on computer progr(creation of
Proj7 2
models)
Proi8 Dimensioning of strut elements under axial or/axidlaand bending — 5
1% | creation of zones
Proj9 | Types of joints used in space structures — patethbéher constructions 2
Proj10| Options of joints related to the overall geometng assembly concept 2
Proj11| Presentation and analyses of existing student works 2
Proj12| Discussion of general rules related to the exeeutsign for steel structures 2
.. »| Discussion of general rules of execution of assemland shop drawings for
Proj13 2
steel structures
Proj14| Discussion of current issues related with the goptoj6 - proj13) 2
.. - | Successive testing of students' skills and thd lefverogress in the
Proj15 . . . : 2
execution of the given task (proj6 — proj13)
Total hours 30
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. Lecture: informative lecture, problem lectunesiitimedia presentation
N2. Project: traditional and multimedia presentaticonsultations
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EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during number
semester), P —concluding
(at semester end)

ent

F1 (project) PEK _UO1 Evaluation of calculation aymephical parts of
the design
PEK _UO02
PEK _U03
F2 (project) PEK W02 Activity during problem dissimns
P=0,6xF1+0,4xF2 (project)
P (lecture) PEK W01 Examination
PEK_ W02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Gaylord E.H.,Gaylord Ch.N., Stallmeyr J.E.,din of steel structures, Mc Graw-Hill, Inc., 199

[2] Newman A., Metal building systems, design apdcifications, Mc Graw-Hill., New York 1997

[3] Lubinski M., Zéttowski W., Konstrukcje metalowe, € 2, Arkady, Warszawa 2004

[4] Biegus A., Stalowe budynki halowe, Arkady, Wzaiwa 2003

[5] Rykaluk K., Konstrukcje stalowe. Kominy, wie, maszty, Oficyna Wydawnicza PWr, Wroctaw
2005

[6] Trahair N.S. and others, The behaviour andgthesf steel structures to EC3, Fourth edition,
Taylor & Francis Group, London and New Y@308

[7] Makowski Z.S., Analysis, Design and Constrantof braced Barrel Vaults, Elsevier Applied
Science Publishers, London 1985

SECONDARY LITERATURE:

[1] Brédka J. Iinni., Przekrycia strukturalne kady, Warszawa 1985

[2] Nooshin H., Third International Conference $pace Structures, London 1984

N

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Dawid Madry, Dep. of Steel Structures, Institute of BuilgliBngineering, dawid.madry@pwr.wroc.f

MEMBERS OF THE EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Wojciech Lorenc, Dep. of Steel Structures, Institof Building Engineering,
wojciech.lorenc@pwr.wroc.pl
Maciej Kazuch, Dep. of Steel Structures, Institute of BuitdiBngineering,

maciej.kozuch@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFETS FOR SUBJECT
Metal structures - objects
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDYCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2_WO01,K2_W02, K2_WO06, C1,C3 Lecl to Lecl5 N1
K2 W07, K2S CEB W16
PEK W02 |K2_W04, K2_W05, K2_WO06, Ci1,C2 Lecl to Lecl5 N1
K2 W07, K2 W09
Skills
PEK _UO1 |K2_UO01, K2 _U04,K2_U12, C3,C4 Proj2 to Proj15 N5
K2S CEB U18
PEK U02 |K2_U07, K2_U08, K2_U09, C3,C4,C5 Projl to Proj18 N5
K2 Ul1, K2 U12,
K2S CEB U19
PEK U03 |K2_U02, K2_U05, K2_U06 C3,C4,C5,CY  Proj2 to ProjL5 N5
Competences
PEK K01 |K2_KO01, C6,C7 Lecl to LeclH N1
PEK K02 |K2_KO02, K2_K03 C6 Projl1 to Proj15 N5

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 33/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Name in English:
Name in Polish:

Advanced computer aided enginegrgy
Zaawansowane komputerowe wspomage
projektowania

Main field of study (if applicable): Civil Engineering

Specialization (if applicable):
Level and form of studies:
Kind of subject:

Subject code:

Civil Engineering
-1st 2nd level*, full-time fpart-timex

obligatory / eptionalfuniversity-widex
CEBO007761

Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 30
organized classes in
University (ZZU)
Number of hours of total 60
student workload (CNPS)
Form of crediting Examination| Examination | Examinatied | Examination | Examination
/ crediting / crediting crediting with | / crediting / crediting
with grade * | with grade * | grade * with grade * | with grade *
For group of courses mark
(X) final course
Number of ECTS points 2
including number of ECTS 2.0
points for practical (P) classes
including number of ECTS 1,2
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Able to identify and to define loads acting on céempbuilding structures.

2. Knows standards and the guidelines and regulatarte design of buildings and their
components.

Has a developed theoretical knowledge and skitlsliimensioning and construction of
elements and complex building structures.

Has the ability to model complex 2D and 3D struesuusing FEM.

3.

4.

SUBJECT OBJECTIVES

C1. Developing and strengthening ability of applymethods of modeling and design of
complex, spatial constructions using computer [HOG.

C2. Understanding the theoretical foundations ofijgoter modeling of complex buildings
and the interpretation and verification of results)uding the issues of non-linearity and
dynamic range.

C3. Acquiring the ability to select and use thewafe used in design practice for solving
spatial complex buildings.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO1

Relating to skills:

PEK_UO1

PEK_U02

PEK_UO3

Relating to social competences:

Knows and understands the principles of computeamodeling, calculatio
and dimensioning of complicated spatial structameds solving mechanics an
structural analysis of 2D and 3D in the linear and-linear statics, dynamics
and stability.

@n select and use computer programs for analydisi@sign of complex
structures.

Can radel in the environment of the finite element methdefines calculation
model; can define and perform advanced lineamamdlinear analysis of
complex 2D and 3D engineering structures.

Can properly interpret and critically evaluate tasults of numerical analysis
of complex engineering structures.

| B

~t

PEK_KO01 Able to work on the implementation of tasks indegently or in a team proje¢
(preparation of presentations and report-projesesponsible for the
accuracy of the results of the work and its carirg@erpretation.

PEK_K02 Is aware of the need to increase knowledge iniéhe 6f contemporary
techniques and software for the design of builditngctures.

PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lecl
Total hours
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl | Introduction: 2

Training of health and safety rules. Discussiothefexamination
rules. Set a schedule of classes. Overview anddugtion to
computational programs used in relation to the Biblems.

Lab2 | Presentation of the principles of computer modelismg FEM of 2
complex engineering structures - examples for 3Dsbactures,
plates and shields.

Lab3 | Presentation of the principles of computer modelismg FEM of 2
complex engineering structures - examples for skaitl solids

Lab4 | Analysis of the possibilities of using softwarestgoport engineering 2
design for use in the verification of the result$atoratory tests.

Lab5 | Solving examples of complex building and enginegstructures - 2
examples prepared by the students.

Lab6 | Solving examples of complex building and enginegstructures - 2

examples prepared by the students.
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Lab7 | Solving examples of complex building and enginegstructures - 2
examples prepared by the students.
Lab8 | Solving examples of complex building and enginegstructures — 2
verification test.
Lab9 | Modeling and solving examples of complex constargiin terms of 2
research - design of plates and shields (eg Lusas).
Lab10| Modeling and solving examples of complex constargiin terms of 2
research - design of shells and solids (eg Lusas).
Lab11 | Construction optimization problems — introductiomtodeling (eg
Solver).
Lab12 | Construction optimization problems of bar strucsuresolving 2
examples (eg Solver).
Lab13 | Construction optimization problems of bar strucsseolving 2
examplegnp. Solver).
Lab14 | Shape optimization problems (eg ESO).
Lab15| Summary. Discussion. Final verification. Crediting. 2
Total hours 30
Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours
TEACHING TOOLS USED
N1. Laboratory: multimedia presentations, defining antving of problems using

software, discussion of results.

ent

N2. Contact hours.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semester
end)

F1 PEK_WO01, Verification test - solution examples during
PEK_UO01, lab.
PEK_UO02,
PEK_UO03
F2 PEK_UO1, Presentation and report of solution of own
PEK_UO02, design problem.
PEK_UO03,
PEK_KO1,
PEK_KO02

P = 0,4xF1+0,55xF2+0,05xPRESENCE
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PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Zienkiewicz O. C., Taylor R. L., Zhu J. Z., The EnElement Method, Sixth Edition,
McGraw-Hill, 2005.

[2] McCormack J., Structural Analysis Using Classical Matrix Methods, John Wiley & Sons
2007.

[3] Rombach G. A., Finite-element design of concreteciires, Practical problems and their
solutions, ICE publishing, 2011.

(4] Arora J. S., Optimum design, McGraw-Hill, Inc., B9&x.).

[5] Program manuals (Robot, Lusas).

SECONDARY LITERATURE:

[1] http://www.issmo.org/

[2] http://www.esc.auckland.ac.nz/teaching

[3] Computers & Structureg|lsevier http://www.elsevier.com

[4] Structural and Multidisciplinary Optimizatio8pringer-Verlag http://vis2.icm.edu.pl

[5] Akin J. E., Finite elements analysis conceptsSoddWorks, World Scientific, 2010.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr inz. Piotr Berkowski, Division of Building Physics a@bmputer Aided Design, Building
Engineering Institute, piotr.berkowski@pwr.wroc.pl

MEMBERS OF THE EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Andrzej T. Janczura, doc., andrzej.janczura@ pwacypl
dr inz. Jerzy Szotomicki, jerzy.szolomicki@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Advanced computer aided engineering
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject
educational
effect

Correlation between subject
educational effect and educational
effects defined for main field of
study and specialization (if

applicable)**

Subject
objectives ***

Programme
content ***

Teaching tool
number ***

Knowledge

PEK_WO1

K2_W03, K2_W04, K2_WO05,
K2_WO06, K2_W07, K2_ W09,
K2S CEB W16, K2S _CEB W2

%

C1, C2

Labl - Labl15

N1

Skills

PEK_UO1

K2_U04, K2_U05, K2_U06,
K2_U07, K2_U08, K2_U09,
K2_U11, K2_U12,
K2S_CEB_U18, K2S_CEB_U19
K2S CEB_U23

C1,C2,C3

Labl - Labl5

N1, N2

PEK_U02

K2_U04, K2_U05, K2_U06,
K2_U07, K2_U08, K2_U09,
K2_U11, K2_U12,
K2S_CEB_U18, K2S_CEB_U19
K2S CEB_U23

C1,C2,C3

Labl - Labl5

N1, N2

PEK_UO3

K2_U04, K2_U05, K2_UO06,
K2_U07, K2_U08, K2_U09,
K2_U11, K2_U12,
K2S_CEB_U18, K2S_CEB_U19
K2S CEB U23

C1,C2,C3

Labl - Labl5

N1, N2

Competences

PEK_KO1

K2_KO1, K2_K02, K2_K03

C3

Labl - Lab15

N1

PEK_KO02

K2_KO1, K2_K02, K2_KO03

C3

Labl - Labl5

N1

** - enter symbols for main-field-of-study/specidtion educational effects

*** . from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

Specialization (if applicable):

Level and form of studies
Kind of subject:

SUBJECT CARD

Hydraulics in Civil Engineering
Hydraulika w budownictwie
Main field of study (if applicable): Civil Engineering

Civil Engineering

st 2nd level*, full-time Hpar=-thne*
obligatory / eptienal / university-wide*

Subject code: CEBO007861
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 15
organized classes in
University (ZZU)
Number of hours of total 30 30
student workload (CNPS)
Form of crediting Examination| Examination | Examinatior | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1 1
including number of ECT$ 1,0
points for practical (P) classes
including number of ECT$ 1,0 0,6
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Student possesses knowledge of the areas of maibsmad physics, basic hydraulics, geology

and hydrogeology.

2. Student possesses knowledge of the basic propeitig solid body and liquids.

SUBJECT OBJECTIVES

C1.
C2.

unsteady movement.
C3.
CA4.

dewatering systems,.
Cb.

hydrodynamics.

Gaining knowledge in the range of porous mediter flow.
Gaining knowledge in the range of hydraulicakitions including: hydrostatic force acting
on the flat and curved surfaces, simple hydray&tems calculation, open channel designi
determining of bridges and culverts cross-sectidasigning of solid and temporary

Gaining knowledge in the range of hydrauliegsawith hydrostatics and hydrodynamics
Gaining knowledge in the range of pressure figve and open channel flow, in steady and

Gaining knowledge of realizing laboratory measents in the range of hydrostatics and
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 Knows and understands the basic hydralales in the range of hydrostatics and
hydrodynamics, with the equations describing lamaral turbulent flows of
compressible and non compressible fluid (Naviek&aand Reynolds equations)

PEK_ W02 Knows theory of laminar and turbulent flmwpressured pipes, with Bernoulli's
equation, equations for friction and local losse&d calculation.

PEK_ W03 Gaining knowledge in range of open chafioel calculations, with Chezy equation
calculations principles of most hydraulically effiot cross-section, knows theory of
critical movements.

PEK_WO04 Knows theory of porous media flow and gagrknowledge in range of simplified
hydraulic filtration model.

PEK_WO05 Gaining knowledge in range of hydro-engimgestructures, with siphons and
syphons, bridges and culverts.

Relating to skills:

PEK UO1 Gaining skills of hydrostatic force caldida on flat and curved surfaces, buoyancy
force of submerged solid body.

PEK _U02 Gaining skills of orifices outflow and welischarge calculation.

PEK _UO03 Gaining skills of simple water system chdtian, consists of series or parallel pipes.

PEK_U04 Gaining skills of open channel project.

PEK_UO05 Gaining skills of horizontal or verticabtitage system calculation of building trench.

PEK_U06 Gaining skills of small bridge or culverbss-section calculation.

PEK_UO7 Gaining skills of laboratory and ground sweaments in the range of flow velocity

and discharge, stage or depth of water flow
Relating to social competences:

PEK_KO1 Is able to work individually on the realipa of strict designing problem or in the
team during realizing of ground or laboratory meaments.

PEK_KO02 Is conscious of necessity knowledge widgmirnthe range of contemporary
technologies in hydraulics and computer programslésigning of hydro-engineerin
structures.

PROGRAMME CONTENT

Form of classes — lecture Number of hours
Short history of hydraulics as the science. Funaaahg@hysical properties of
Lecl water. Newton’ law. Forces in fluid field. Pressdefinition and its >

properties. Hydrostatics force on flat and curvedaxes. Buoyancy —
Archimedes’s law.

Principles of fluid flow. Types of fluid motion ipipes and open channels.
Basic hydraulics equations — continuity equatiorgrgy equation, and

: : . : - 2
momentum equation. Reynold’s experiment. Water floywipes. Friction
factor for laminar and turbulent flow.

Lec2

Water flow in closed conduits or pipes, local hesses. Designing of
Lec3 |simple pressured pipes. Designing of siphons apta@ys — calculating 2
examples. Partially full closed conduits.

Designing of the most hydraulically efficient opemannels. Calculating of
stage — discharge relation for natural river crsesstion. Numerical models >
of open channel flow. Specific energy definitiorttwbpen channel flow.
Critical water flow in open channels. Calculatingueples.

Gradually and rapidly varied flow. Hydraulic jump tine example of rapidly
varied flow. Differential equation of gradually ved flow in open channels|— >
artificial and natural ones. Unsteady water flovelimsed conduits and in
open channels.

Lec4

Lec5

45



Water outflow through orifices. Weirs and theirsddication in the range of
constructional solutions and hydraulics of the wétav. The principles of

Lec6 |weirs calculations. Calculation of road culvertgill&ays and stilling basing 2
of the dams creating storage reservoirs. Contagszsections of hydro-
engineering structures.
Ground and laboratory measurements, of pressuter stages, water
Lec7 |depths, velocity or flow discharge. The princippéground water flow. 2
Darcy’s and Dupuit’s Law. Laminar and turbulentgnd water flow.
Lec8 | Class test 1
Total hours 15
Form of classes — class Number of
hours
Cl1
Total hours
Form of classes — laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
.. | Hydrostatic force calculation on flat and curvedaces, determining of
Projl | ;. . . . . . 2
direction of acting and point of force imposing.
Project of water supply system of construction, sitiéh determining of
Proj2 | water requirement, the choice of source of watéakey the choice of 2
diameter of supply pipe.
. | Project of sewage system, with waste water balatm®ce of waste water
Proj3 . . ) . 2
receipt, the choice of diameter of sewage conduit.
Proid Discharge calculation in open channels. Projeciptimal cross-section of >
1% |an open channel.
Determining of flow condition on the chosen lengtmatural river, with
Proj5 | water passing through bridge or culvert cross-saatiith HEC-RAS 7
numerical model.
Total hours 15
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. Laptop with Power Point for multimedia pres¢iota
N2. Computer programs in computer laboratory ofituie of Geotechnics and Hydrotechnics, for
realizing of project exercises.
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EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

2Nt

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semester
end)
F1 (lecture) PEK_WO1 +
PEK_WO05
P = F1 (lecture) Written test — questions on themd practical
problems.
E2 (project) PEK_UO01 +
PEK_UQ07
P = F2 (project) Customize of the multi elemeptalject.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1. A. Chadwick, J. Morfett, M. Borthwick. Hydraudien Civil and Environmental Engineering.
Taylor & Francis Group — Spon Press. London 2004.

2. M. Kay. Practical Hydraulics. Taylor & Francisdap — Routledge. New York 2008.

3. R.J. Houghtalen, N.F.C. Hwang, A. Akan Osmamdamentals of Hydraulic Engineering
Systems. Pearson Education, Inc. New Jersey 2010.

SECONDARY LITERATURE:

1. A. Prakash. Water resources engineering kandobegsential methods and design. ASCE Pre
2004.

2. R.M. Khatsuria. Hydraulics of Spillway and Engjssipators. Marcel Dekker 2005.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Dr inz. Jerzy Machajski, Zaktad Budownictwa Wodnego i @Gji. Jerzy.Machajski@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Dr inz. Oscar Herrera-Granados. Zaktad Budownictwa Wodné€ieodezjiOscar.Herrera-
Granados@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Hydraulics in Civil Engineering

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2_ W01, K2_W02, C1,C4 Lecl, Projl N1, N2
K2S CEB W17

PEK W02 |K2_WO01, K2_WO02, C2,C4 Lec2 N1
K2S CEB W17

PEK W03 |K2_WO01, K2_W02, K2_W06, Cl,C2,C4 Lec3, Proj2 N1, N2
K2S CEB W17

PEK W04 |K2_WO01, K2_W02, K2_WO06, C1,C3,c4 Lec7 N1
K2 W14, K2S CEB W17

PEK W05 |K2_WO01, K2_W02, K2_W06, C1,C4 Lec3, Lec4, N1, N2
K2 W14, K2S CEB W17 Lec5, Leco,

Proj5
Skills

PEK U01 |K2_UO01, K2-U03, C1,C4 Lecl, Projl N1, N2
K2S CEB U20

PEK U0O2 |K2_UO01, K2_UO03, K2_U19 Ci,C4 Lec5, Lec6 N1
K2S CEB U20

PEK U03 |K2_UO01, K2_U03, K2_U19 Cl,C2,C4 Lec2, Lec3, N1, N2
K2 U20, K2S CEB U20 Proj2

PEK U04 |K2_UO1, K2_UO03, K2_U19 C1,C2,C4 Lec2, Lec4, N1, N2
K2 U20, K2S CEB U220 Proj4

PEK UO5 |K2_UO01, K2_U02, K2_U19 C1,C3,C4 Lec7 N1
K2 U20, K2S CEB U20

PEK U06 |K2_UO01, K2_U02, K2_U19 C1,C4 Lec6, Proj5 N1, N2
K2S CEB U20

PEK _UO7 |K2_UO06, K2_U017,K2_U19 C5 Lec7 N1
K2S CEB U20

Competences
PEK K01 |K2 K02, K2 K03 C4 Projl to Proj5 N2
PEK K02 |K2_K02 ca Lecl to Lec8 N1

** - enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

DEPARTMENT OF HUMANITIES
FACULTY OF CIVIL ENGINEERING

SUBJECT CARD
Name in English: Ethics in engineering
Name in Polish: Etyka inzynierska
Main field of study (if applicable): Civil Engineering
Specialization (if applicable): Civil Engineering
Level and form of studies: stPnd level*, full-time Fpart-thme*
Kind of subject: ebligaterny/ optional / university-wide*
Subject code: FLH020161
Group of courses: =ES NO*

Lecture Classes Laboratory Project Seminar

Number of hours of 15

organized classes in
University (ZZU)

Number of hours of total 30

student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 1

including number of ECTS$
points for practical (P) classes

including number of ECT$ 0,5
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. General knowledge about the man and the society.

SUBJECT OBJECTIVES

C1: Introducing students to elementary knowledgenfthe ethics general and professional;
professional.

C2: The form of the sensibility on moral dilemmarstbe job of the engineer.
C3: Introducing students to codes of engineer sthic
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_HUM W08  After completing the course, students have the kedge necessary to
understand the ethical and social determindrgégsgineering activities

Relating to skills:

PEK_HUMUQOl1 A student can look up information in a philosophiad social
literature, make their analysis and interpretatio

Relating to social competences:

PEK_HUM UQ05 Students can pursue the process of self-education.

PROGRAMME CONTENT

Form of classes - lecture Number of hours

[Theoretical foundations of engineering ethics]

Lecl The relation of ethics to morality.

Lec2 |General Ethics (subject matter and methods of géeérics).

Lec3 |Professional Ethics (subject matter and methogsaiessional ethics).

Lec4 |The relationship between professional ethics ame:ige ethics.

[Philosophical basis of ethics of engineering]

Lec5 Main schools of ethics.

Lec6 | The problem of conscience.

Lec7 | The problem of ethical responsibility.

Lec8 | The problem of justification of ethical norms.

[Ethics of engineering profession]

Lecd Ethical implications of main problems of philosopbiytechnology.

Lec10| Engineering ethics and globalization.

Lec11|Ethical problems in an engineer’s work: decisiorking and action.

Lec12 | Praxeology of engineering.

Lec13| Structure and functions of engineering codes dtseth

Lec14 | Content analysis of engineering codes of ethics.

Lec15| Content analysis of engineering codes of ethics.

Total hours 30
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Projl
Total hours
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Form of classes - seminar

hours

Number of

Seml

Total hours

TEACHING TOOLS USED

N1. Interactive lecture.

N2. Multimedia presentation.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation

(F — forming (during
semester), P —
concluding (at semeste

Educational effect
number

=

Way of evaluating educational effect achievement

end)

F1 PEK_ HUMWO08 Question after every lesson. Chat forum of the
PEK_HUM UO1 activity

F2 PEK_HUM UO05 Chat forum of the activity.

P (lecture) = PEK_ HUMWO08 Student is choosing: Essay, multimedia
PEK_ HUM UO1 presentation, oral exam.
PEK_HUM UO05

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1) Agazzi E.,Dobro, zto i naukattum. E. Katusziiska, Warszawa 1997.
2) Anzenbacher A.Wprowadzenie do etyk2008.
3) Birnbacher D.Odpowiedzialné’ za przyszie pokoleni&rakéw 1999.

4) Chyrowicz B. [red.],Etyka i technika w poszukiwaniu ludzkiej doskos@joLublin

2004.

5) Galewicz W. [red.],Moralnas¢ i profesjonalizm. Spor o pozycgtyk zawodowygl

Krakow 2010.

6) Gasparski W.,Dobro, zto i technika [w:] Problemy etyczne technikinstytut

Problemow Wspotczesnej Cywilizacji, Warszawa 1399,7-26.
7) Gasparski W.Dobro, zto i technika,Zagadnienia Naukoznawstwa” 1999 nr 3-4, s.

386-391.

8) Gockowski J. Piga K., Etyka zawodowa ludzi naykiVroctaw 1991.

9) Jonas H.Zasada odpowiedzialgoi. Etyka dla cywilizacji technologiczndjum. M.

Klimowicz, Krakow 1996.
10)Kiepas A. [red.]Wiedza o technice: wybrane problerfyatowice 1997.
11)Kiepas A.,Cztowiek — technika srodowisko: cztowiek wspotczesny wobec wyizwa

kaica wieky Katowice 1999.
12)Kiepas A.,Cziowiek wobec dylematéw filozofii techpnikatowice 2000.

13)Kiepas A.,Nauka — technika — kultura: studium z zakresu difiozechniki Katowice

1984.

14)Naisbitt John, Naisbitt Nana, Philips DouglBisgh Tech — High touch. Technologiala

poszukiwanie sens®ozna 2003.
15)Ossowska M.Normy moralne. Proba systematyzatjlarszawa 2003.
16)Postman N.Technolpol: triumf techniki nad kultgrWarszawa 1995.

17)Pyka M.,Odpowiedzialn&’ inzyniera a mechanizm rynkowybiametros” 2008, nr 18,

—
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s. 57-67.

18)Sennett, R. Etyka dobrej robotyttum. J. Dzierzgowski, Warszawa 2010.

19)Stycze T., Wprowadzenie do etyHiublin 1993.

SECONDARY LITERATURE:

1) Bober, W. J.,Powinng¢ w swiecie cyfrowym: etyka komputerowawietle
wspotczesnej filozofii moralne?008.

2) Kotarbinski T., Dzieta wszystkie. Prakseologi@ssolineum 2003.

3) Lisak M. Elementy etyki w zawodzie architekta, 2006

4) Stowinski B., Podstawy sprawnego dziatanioszalin 2007.

5) Sotltysiak G.Kodeksy etyczne w Polsa&arszawa 2006.

6) Sutek M., Swiniarski J.,Etyka jako filozofia dobrego dziatania zawodowg

Warszawa 2001.
7) Slipko T., Zarys etyki ogolnejKrakow 2004.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Krzysztof Serafin Ph.Dkrzysztof.serafin@pwr.wroc.pl

MEMBERS OF THE EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Monika Matek Ph.D.
Teresa Marcinow Ph.D.
Katarzyna Zahorodna Ph.D.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R
SUBJECT

Ethics in engineering

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDYCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK_HUM K2_W13, K2_W14, K2_W15 C1,C3 Lecl — Leclb N1, N2
W08
Skills
PEK_HUM K2_U01 Cc2 Lec 7, Lec 8 N1, N2
U0l Lec 10 — Lec 15
Competences

PEK_HUM K2_KO01, K2_K02, K2_K04, C2,C3 Lec7, Lec 8 N1, N2
u05 K2_KO06 LeclO- Lecl15

** - enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

DEPARTMENT OF HUMANITIES
FACULTY OF CIVIL ENGINEERING

SUBJECT CARD

Name in English: Ethics in business

Name in Polish: Etyka w biznesie

Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: stPnd level*, full-time Fpart-thme*
Kind of subject: ebligaterny/ optional / university-wide*

Subject code: FLH020261
Group of courses: =ES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 15
University (ZZU)
Number of hours of total
student workload (CNPS) 30
Form of crediting Examination| Examination | Examinatiod/ | Examination | Examinatiod/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1
including number of ECTS$
points for practical (P) classes
including number of ECT$ 0,5
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Ability to interpret text

2. Basic abilities in performing analysis and swysik

SUBJECT OBJECTIVES
C1. familiarize students with the evolution of tb#ferent trends in the perception of
ethics and morality
C2.  Analysis of the importance and the role ofeghin modern business
C3. Resolving problems associated with social nesibdity towards the environment
C4. Presenting and analysis of situations in wkirglne may be ethical problems
C5. Sensitize students to the ethical issues
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_HUM_ W08 The student has a basic knowledge sinass ethics necessary to
understand the social, economic and legal corsems of the use of
business activities and their ethical violations.

Relating to skills:

PEK_HUM_UO1 Students can obtain information frora kiterature and other source
materials, make their interpretation and anajysisl on this basis to
draw conclusions, and form and justify opiniomsewents and activitie
that may be questionable in terms of ethics

Relating to social competences:

PEK_HUM_KO05 Student correctly identifies and ressidilemmas of working in the
profession.

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lecl | An introduction to business ethics 1
Lec2 | Public Relations 2
Lec3 | Ethics in marketing and advertising 2
Lec4 | Ethical problems in business management 2
Lec5 | Ethics and finance 2
Lec6 | Corruption, lies and fraud in business 2
Lec7 | Ethics in everyday life 2
Total hours 15
Form of classes - class Number of
hours
Cla
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours

55




TEACHING TOOLS USED

N1. Information lecture

N2. Interactive lecture

N3. Multimedia presentation
N4. Movie

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semester

end)

F1 PEK_HUM_WO08 | Written term papers
PEK_HUM_ UO01

P PEK_HUM_WO08 | Written term papers
PEK_HUM_KO05

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[3] P. M. Minus, Etyka w biznesie, Warszawa 1995

[4] B. Klimczak, Etyka gospodarcza, Wroctaw 1996.

[5] E. Sternberg, Czysty biznes. Etyka biznesu w daiajaVarszawa 1998.

SECONDARY LITERATURE:

[8] Business ethic — A manual for managing a respom&ibsiness enterprise in emergin
market eonomied)ashington 2004.

[9] http://www.globethics.net/

[10] G. D. Chrissides, J. H. Kaler, Wprowadzenie do idty&nesu, Warszawa 1999.

[11] A. Chaufen, Kradziea rozwdj gospodarczy, Warszawa 2006.

[12] C. Poebski, Czy etyka sioptaca, Krakow 1997.

[13] Podstawy marketingu, pod red. J. Altkorna, Krak®04

[7] M. Bak, P. Kulawczuk, A. Szczeiak, Strategia polskiego biznesu wobec korupcji,
Warszawa 2001

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Dr Adriana Merta-Staszczak, Studium nauk Humanmtych, adriana.merta@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Ethics in business
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Program Teaching tool
educational educational effect and educational| objectives me number ***
effect effects defined for main field of ok content
study and specialization (if rxk
applicable)**
Knowledge
PEK HUM_WO08 |K2_W13, K2_W14, K2_W15 |C1, C2, C3| Lecl- N1, N2, N3,N4
C5 Lec7
Skills
PEK_HUM UO01 |K2_UO01 C1, C2,C3 Lecl- N1, N2, N3, N4
Lec7
Competences
PEK_HUM_KO05 |K2_KO01, K2_K02, K2_K04, C1-C5 Lecl- N1, N2, N3,N4
K2_KO06 Lec?7

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above
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COURSE CATALOGUE

SUBJECT FORMS

FACULTY: Civil Engineering

MAIN FIELD OF STUDY: civil engineering

in area of technical science

EDUCATION LEVEL: 4st/2nd * level,icencjatHaynier-magister
{ magister inynier (MSc) studies*

FORM OF STUDIES: full-time-/-pa#ime*

PROFILE: general academic-/practital

SPECIALIZATION*: Civil Engineering

LANGUAGE OF STUDY: English

SEMESTER 2



Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Name in English: Underground structures — urban mfrastructure
Name in Polish: Budownictwo podziemne — infrastritura miejska
Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: st 2nd level*, full-time Hpar=-thne*

Kind of subject: obligatory feptional / university-wide*

Subject code: CEB003962
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of total
student workload (CNPS) 60 60
Form of crediting Examination| Examination| Examinatiod | Examination | Examinatios/
/ erediting / crediting crediting with | / crediting crediting with
with-grade* | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 2 2
including number of ECT$ 2,0
points for practical (P) classes
including number of ECT$ 1,0 1,2
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student possesses knowledge of structural mesha

2. The student knows the principles of soil mechawiitk relation to civil engineering.

3. The student knows standards of concrete strucesiguing.

SUBJECT OBJECTIVES

Cl. Learning the principles of interaction: tunsepport — surrounding rock mass

C2. Gaining the different types of underground strueturand various executing
technologies.

C3.  ills acquisition of design of reinforced concrétenel support.

C4.  Skills acquisition cAdvanced design of tunnel support located at gieath

C5. Skills acquisition ofsolving, interpreting and verifying of the resutt$ analytical
calculations.

C6.  Strengthening the ability to work on the task estied to and awareness of the nee
seek new theoretical and practical solutions.

d to




SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01  Student has an in-depth knowledge of analysisgdesmid construction of
underground structures in urban infrastructure.

PEK_WO02 Student haan in-depth knowledge of rock mechanics and tusapport design.

Relating to skills:

PEK _UO1 The student can properly create a comjpui@timodel of underground structure.

PEK_U02 The student can properly design all theetgs of underground structure.

Relating to social competences:

PEK KO01 The student can works independently or aitbam..

PEK_K02 The student @ware of the need to continuously increase own keaye in the
field of design techniques of underground strucure

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Introduction - the basic definition and classifioat of underground
Lecl . 2
urban infrastructure.
Lec2 | Designing of shallow underground structures. 2
Lec3 | Loads acting on shallow underground structures. 2
Lec4 |Loads acting on shallow underground structuregthdun information. 2
Lec5 | Executing technologies of shallow tunnels 2
Lec6 | Trenchless technologies of shallow tunnels exeoutio 2
LecT Specific features of deep tunnels. Advanced vditilissystems of 5
long and deep tunnels..
Longitudinal profile of deep tunnels and its implion for drainage
Lec8 A - 2
and ventilation facility.
Lec9 | Advanced systems of waterproofing of tunnel strectu 2
Critical depth. Estimating the value of criticalpdle for excavation
Lec10|located in rock mass governed by: a) Coulomb - Mwhy) Hoek — 2
Brown failure criterion.
Deformation earth pressure. The elastic-plastiblera of circular
Lecll . ) ; . 2
excavation at great depth - Part |: elastic defoiona
Lecl? Deformation earth pressure. The elastic-plastiblera of circular 5
excavation at great depth - Part Il: plastic defation.
Static earth load acting on tunnel support. Engingenethods for
Lec13|assessing static rock pressure. Role of tunnelstipgechanical 2
characteristics on rock-tunnel support interaction.
Lecld Parametric evaluation of the quality of the rockssi@aseomechanics 5
classifications: RQD, RMR, Q, GSI.
Lec15| New Austrian tunneling method 2
Total hours 15
Form of classes - class Number of
hours
Cl1

Total hours




Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
.. | Presentation of the scope of the project, the cetigpl and the
Proj1 . . . . . 2
available literature. Discussion of the design scop
Principles of cross-section design of tunnel suppGar tunnel.
Proj2 | Discussion on methods of waterproofing of tunnelctre. Individua 2
students work on projects.
. | Principles of cross-section design of tunnel supprailway tunnel.
Proj3 . . 2
Individual students work on projects.
Proj4 | Practical use of geomechanics classificatiamck mass: RMR and GSI 2
Presentation of Hoek-Brown failure criterion. Redas enabling estimations
Proj5 | of failure criterion parameters based on the G&dsification. Estimation of 2
critical depth.
The elastic-plastic boundary value problem of dacexcavation at
Proj6 | great depth: elastic and elastic-plastic solut®ock mass pressure 2
acting on tunnel support as a function of plasticezradii.
Proi7 The value of rock mass pressure corresponding tenmuan radii of plastic >
1| zone.
Proig Verification of the student calculations of rocksagressure acting on 5
1% | tunnel support.
Proi9 Computational model of static interaction in theteyn: tunnel support — 5
17| rock mass. Evaluation of parameters of computatimoael.
Proj10| Strength designing of concrete tunnel support. 2
Proill Discussion on the students final design of tunappsrt and verification of 5
)12 | the internal forces of tunnel structure evaluatgdthdents.
.. ~| Principles of proper ventilation preservation innel: Pulsfort and
Proj12 . 2
Bendelius method.
Proil3 The problem of preserving the safety in tunnelntdats of additional 5
) equipment in tunnel.
Proj14| Drilling and blasting technologies in tunnel excawa execution. 2
Proj15| Presentation of the final design of tunnel support. 2
Total hours 30
Form of classes - seminar Number of
hours
Seml
Total hours
TEACHING TOOLS USED
N1. Lecture: classic lecture and multimedial présgons
N2. Project: solving of calculation example, mukitial presentation,




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect Way of evaluating educational effect
F — forming (during number achievement
semester), P —
concluding (at semester
end)
F1 (Project) PEK_UO01, Partial evaluation of students design of tunne
PEK_UO02, support
PEK_KO01
F2 (Project) PEK_UO01, Presentation of the final tunnel design.
PEK_UO02,
PEK_KO01
P = 0,5xF1+0,4xF2+0,1XPARTICIPATION (projekt)
F1 (lecture) PEK_WO01, Exam
PEK_WO02,
PEK_KO02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Bieniawski Z. T.: ,Engineering Rock Mass Classifioas”, Wiley, 1989.

[2] Hoek E.: Support of underground excavations in nac#, 1995.

[3] Megaw T.M.: Tunnels: planning, design, constructit®83.

[4] Kolymbas D.: Tunneling and tunnel mechanics: areti approach to tunneling, 2005.
SECONDARY LITERATURE:

[1] Lunardi P.: Design and construction of tunnels,8200

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Dariusz Lydba, Zaktad Geomechaniki i Budownictwa Podziemnego,
Dariusz.lydzba@pwr.wroc.pl

DIDACTIC TEAM MEMBERS (NAME AND SURNAME, DIVISION, E-MAIL ADDRESS)

Adrian R&anski, Zaktad Geomechaniki i Budownictwa Podziemnegtyian.rozanski@pwr.wroc.pl
Marek Kawa, Zaktad Geomechaniki i Budownictwa Pedmego, marek.kawa@ pwr.wroc.pl
Cezary Madryas, Zaktad4ynierii Miejskiej, cezary.madryas@ pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Underground structures — urban infrastructure
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2_WO05, K2_W06, K2_W11, Cc2,C3 Lecl — Lec6 N1
K2S CEB W20, K25 CEB W21
PEK W02 |[K2_WO05, K2_W11, K2_W13, C1,C2,C3 Lec7- Lecl5 N1
K2S CEB W21
Skills
PEK U0l |K2_U04, K2_UO05, K2_U07, C3,C4,C5,C8 Proj2 - Proj7, N2
K2S CEB U19, K2S CEB_U22 Proj8 - Proj10,
Proj12 - Proj14
PEK U02 |K2_UO06, K2_U07, K2_UO09, C3,C4,C5,C8 Proj2 - Proj7, N2
K2 Ul12,K2S CEB U109, Proj8 - Proj10,
K2S CEB U22 Proj12 - Proj14
Competences
PEK K01 |K2_KO03 C5 Proj2 - Proj5, N2
Proj7, Proj9,
Proj13, Projl4
PEK K02 |K2_KO01 C6 Proj1, Proj4, N2
Proj8, Projl11,
Proj13, Proj14

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

Specialization (if applicable):

Level and form of studies:
Kind of subject:

SUBJECT CARD

Railways
Koleje
Main field of study (if applicable): Civil Engineering

Civil Engineering

st 2nd level*, full-time Hpar=-thne*
obligatory / eptienral-tuniversity-widex

Subject code: CEB004062

Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar

Number of hours of

organized classes in 30 30

University (ZZU)

Number of hours of total

student workload (CNPS) 30 60

Form of crediting Examination| Examination | Examinatior | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 1 2

including number of ECT$ 1,8
points for practical (P) classes
including number of ECT$ 1,0 1,1

points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Ability for English language use (understandwgting and speaking) on B2 level.
2. General, basic knowledge on railroads.

3. Skills of reading and use of maps and techmicalvings.

4. Skills of use normal cross sections of railwagk.

SUBJECT OBJECTIVES
Cl. Acquiring of basic skills to design the layoatsailway tracks and stations.
C2.  Acquiring of basic skills to design the railwstgtion drainage systems.
C3.  Acquiring of knowledge on layout of railwaydks and stations.
C4.  Acquiring of knowledge on various track strueti
C5.  Acquiring of basic knowledge on railway workshnology.




SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 Knows and understands railway network sire¢ distinguishes between types of
operating posts and knows their function.

PEK W02 Knows railway infrastructure elements, ttifi@nction and way of work.

PEK_WO03 Distinguishes types of railway track stawes, knows their pros and cons.

PEK W04 Knows conditions of railway infrastructuwverk (loads and ambient conditions) and
understands the matter of their proper drainagepaote.ction.

PEK_WO05 Knows basic technologic processes in rgit@ahnology.

Relating to skills:

PEK _U01  Knows how to design a railway line in plaimeprofile and in cross section.

PEK_UO2  Knows how to design a track layout of albstation and the auxiliary objects for
passenger and freight services.

PEK _U03  Knows how to design a drainage systemrail@ay line and station.

Relating to social competences:

PEK_KO1 Is able to work on completing tasks aloné ia group

PEK_KO02  Understands the need of collecting andipgss the society information and opinions
on engineering activity

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Definitions of the rail road. Basic facts of railyvangineering history.

Lecl Elements of railway infrastructure. Classificatmirailway lines.

Lec2 |Elements of track. Technical standards of track. 2

Railway track subgrade. Rules for shaping and na@terquirements.

Lec3 Elements of drainage system of railway lines aatiasts.

Kinematics of the train move. Rail-wheel co-opematiBasic

Lecd . .
© assumptions for track geometry calculations.

Track geometry design in plane and in profile. Rajl structure
gauge.

Lec5

Tramway. History of city transportation. Elementgramway track.

Lect Design of track and platforms.

Lec7 | Continuous welded track. Track on grade crossing..

Lec8 | Ballastless track. Track on bridges.

N (NN DN

Turnouts. Ladder track. Derailers. Trap points baohp stops.

Lecd Turning tables and shift tables. Gauntlet track.

Railways in Poland and in the world. Elements divay

Lec10 infrastructure. Operation posts. Intermodal tramspo

Lecll| Stations. Classification, functions, track alignnsen

Lec12 | Basic technologic processes in railway technology.

Lec13| Machines and devices in railway technology.

Modernization of railway lines. Rules for desigrdapplied

Lecl4 technologies.

NI N [INININ| N

Lec15| Final test. Results disscussion.

Total hours 30




Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
.. | Organization of work. Requirements and rules. tsguif the data for the
Projl . L . 2
project. Description of the project scope.
Proj2 | Railway line section in plane. Geometry @& track layout. 2
Proi Characteristic cross section of the track. Shapfrgmbankments at bridges
roj3 : 2
and viaduct.
Proid Profile of railway line. Geometric correlation bet@n plane, profile and >
}* | cross section.
Proj5 | Drainage design. Shaping of ditches in planafjle and cross section. 2
.. | Design of protection layers in subgrade. Studemikweview (plane,
Proj6 , 2
profile).
Proi7 Resume of the first part of the project. Studeraskweview (plane, profile, >
I\ cross sections)
Proi8 Introduction to the design of small station. Plé@ut, requirements and >
1% | rules.
Proj9 | Track alignment and track profile requirensent 2
..~ Number and length of station tracks. Calculatiothefmain auxiliary tracks
Proj10 2
number.
... | Station equipment for passenger and freight sesvicalculation of
Proj11 . 2
warehouse, stack square and loading ramp.
Proi12 Sataion drainage system. Side ditches and shallaiwatje in plane, profile 5
J22| and in cross section.
Proj13| Elements of drainage system on station —geometsigd. 2
.. .| Cross section of the station. Design of platforegestrian grade crossing,
Proj14 . 2
footbridge and underpass.
Proj15| Resume of the second part of the project. Studentk review. 2
Total hours 30
Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. Lecture: multimedia presentation, blackboard
N2. Design: multimedia presentation, blackboard.
N3. Design: exemplary design drawing, model ofrdikvay station drainage system.




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievement
(F — forming (during | number
semester), P —
concluding (at semester
end)

F1 (project) PEK UO1 project assessment
PEK_UO02
PEK_UO3
PEK W04
F2 (project) PEK _KO1 project assessment
PEK K02
P (project) = 0,65%F1 + 0,2xF2 + 0,15xsystematickwceview of the design)
P (lecture) PEK W01 final test
PEK_WO02
PEK_WO03
PEK_WO04
PEK W05

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Dz. U. nr 151.: Rozpogrzenie Ministra Transportu i Gospodarki Morskiejsprawie
warunkow technicznych, jakim powinny odpowiadaidowle kolejowe i ich usytuowanie.

[2] Dz. U.nr33.: Rozporrdzenie Ministra Transportu i Gospodarki Morskigjrea 26 lutego
1996 r. w sprawie warunkow technicznych jakim pawitodpowiadé skrzyzowania linii
kolejowych z drogami publicznymi i ich usytuowaliie zmianami: Dziennik Ustaw
Rzeczpospolitej Polskiej Nr 100 z 9.11.2000, poay)82.

[3] Bonnet, Clifford F.: Practical Railway Engineerihgandon: Imperial College Press, 2005.

[4] Esveld C.: Modern Railway Track, 2nd ed. ZaltbomrvRT-Productions, 2001.

SECONDARY LITERATURE:

[1] 1d-1 (D-1) Warunki techniczne utrzymania nawierzama liniach kolejowych - PKP Polskie
Linie Kolejowe S.A., Warszawa 2005.

[2] 1d-3 (D-4) Warunki techniczne utrzymania podtoreéekowego - PKP Polskie Linie Kolejows
S.A., Warszawa 2005.

[3] PN-EN 13803-2. Railway applications — Track — Traignment design parameters, 2007

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Zaklad Infrastruktury Transportu Szynowego
dr inz. Jarostaw Zwolskiaroslaw.zwolski@ pwr.wroc.pl

MEMBERS OF THE EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Zaklad Infrastruktury Transportu Szynowego:
dr inz. Igor Gisterekjgor.qgisterek@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Railways
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme content | Teaching tool
educational educational effect and educational| objectives *** rxk number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
Lecl, Lec6, Lecl0
PEK W01 |K2S_CEB_W19 C3 Lec11, Proj8, N1
Proj11, Projl14
Lecl, Lec2, Lec3,
Lec6, Lec7, Lec8,
PEK W02 |K2S_CEB_W19 C1, C3, C4| Lec9, Lecl0, Lec11, N1
Proj8, Proj11,
Proj14
K2 W06, K2_W07, Lec6, Lec7, Lec8,
PEK_WO03 |55 cEB W19 ca Lec9 N1
Lec2, Lec3, Lech,
Lec7, Lec8, Lecll
PEK W04 |K2S_CEB_W19, K2S _CEB_W21 Ci,cC2 Proj5, Proj12, N1
Proj13, Projl4
Lecl2, Lecl3,
PEK W05 |K2S_CEB_W21 C5 Lecld N1
Skills
Lec2, Lec3, Lec5,
K2 _U04, K2_U05, Proj1, Proj2, Proj3,
PEK_U01 155 cEB W19, k2s_ceB w21 ©1 C% €3 | proia’ projs, Proj. N2
Proj7, Proj15
Lec2, Lec3, Lecll
Proj8, Proj9, Proj10,
K2_U04, K2_U05, K2_U12, . .
PEK _U02 K2S CEB W19 K25 CEB W2l C1,C2,C3 Pro!ll, Pro!12, N2, N3
- - - - Proj13, Proj14,
Proj15
Lec3, Proj5, Proj6,
K2 _U04, K2_U05, K2_U12, Proj7, Proj12,
PEK_U03 |\ o5 cEB W19, K2s_ceB w21 C1 C2 Proj13, Projl4, N2
Proj15
Competences
Lecl, Proj1, Proj6,
PEK K01 |KZ2_KO01, K2_KO03 C1,C2 Proj13, Proj15 N2
Lecl, Lec6, Lec?,
PEK K02 |K2_K06 Ci,C2 Lec8, Proj1, Proj6, N1, N2

Proj15

** _ enter symbols for main-field-of-study/speciadtion educational effects
*** _ from table above
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FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

Specialization (if applicable):

Level and form of studies
Kind of subject:

SUBJECT CARD

Roads, streets and airports
Drogi, ulice i lotniska
Main field of study (if applicable): Civil Engineering

Civil Engineering

st 2nd level*, ful-time {par-thme*
obligatory / eptional / university-wide*

Zat. nr 4 do ZW 64/2012

Subject code: CEB004162
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of total
student workload (CNPS) 60 60
Form of crediting Examination| Examination | Examinatior | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 2 2
including number of ECT$ 2,0
points for practical (P) classes
including number of ECTS$ 1,3 1,3
points for direct teacher-student
contact (BK) classes

*cross out if not applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Student knows the basics of mathematical statistics
2. Student knows the basics of roads’ and streetsjdes
3. Student knows the basics of roads’ traffic sigmigsign

SUBJECT OBJECTIVES

C1. Familiarizing the students with methodologyraffic forecasting, crossings design (intersedic

and interchanges), advanced signaling, airporgshehts

C2. Education skills of: traffic forecasting, crivgs design (intersections and interchanges),

advanced signaling, airports’ elements
C3. Strengthening the ability to conduct reseandné group

12
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:
PEK_WO01 Student knows how make traffic forecasting

PEK_ W02 Student knows the rules of design the warissings (intersections and interchang

and advanced signaling
PEK_WO03 Student knows the rules of design the @spelements
Relating to skills:
PEK UO01 Student can forecast the traffic

PEK_U02 Student can design the road’s crossingsréections and interchanges) and advan
signaling
PEK U03 Student can design the airports’ elements

Relating to social competences:
PEK_KO01 Student can cooperate with the group ificranalyses

es)

ced

PROGRAMME CONTENT

Form of classes - lecture

Number of hours

Lecl |Classification. Basic terms and definitions

N

Lec2 | Prognoses and modelling of traffic

Lec3 | Road’s design. Multicriteria analyses

Lec4 | Intersections

Lec5 |Interchanges

Lec6 | Traffic engineering — fundamentals

Lec7 | Control the traffic. Signal planning

Lec8 | The capacity of roads and junctions

Lec9 | Elements of airports. Field planning

Lec10|Number, length and directions of airport’'s runways

Lecl1| Street design

Lec12 | Planning of public transport

Lec13| Calmed traffic. Pedestrians and Cyclists

Lec14 | Pavements, materials, keeping of roads

Lecl5| Test

NININININININDINDINDNININDNINDININ

Total hours

w
o

Form of classes - class

Number of
hours

Cl1

Total hours

Form of classes - laboratory

Number of
hours

Labl

Total hours

Form of classes - project

Number of hours

Proj1 | Introduction

Proj2 | Prognoses of traffic

Proj3 | Routing calls from city to airport

Proj4 | Choice of variant

NINININ

13



Proj5 | Location plan for the selected variant

Proj6 | Intersection location plan

Proj7 | Interchange location plan

Proj8 | Signaling project - preliminary calculations

Proj9 | Signaling project - accommodation

Proj10| Evaluation of traffic conditions for the interseti

Proj11| Complement existing work

Proj12| Calculate the length and direction of the runwayha airport

Proj13| Airfield location plan at the airport

Proj14| Project summary

NININININININININININ

Proj15| Mark

w
o

Total hours

Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. multimedia presentation
N2. personal computer, interactive whiteboard {(dations, drawings, descriptions)

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievement
F — forming (during number
semester), P —
concluding (at semester
end)

F1 (project) PEK_UO01 report
F2 (project) PEK_U02 report
PEK K01
F3 (project) PEK UO03 report
P (project) =F1*0,3+F2*0,4+F3*0,3
P (lecture) PEK_WO01 test
PEK_W02
PEK_WO03

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Robinson R., Road Engineering for Development, dia&l Francis, 2004

[2] Wells A.T., Young S., Airport Planning and ManagetéicGraw-Hill Professional,
2004

[3] RoessR.P., Prassas E.S., McShane W.R., Traffim&eagng (3rd Edition), Prentice
Hall, 2004

SECONDARY LITERATURE:

[1] Manual of Uniform Traffic Control Devices (MUTCDYB3

[2] Highway Capacity Manual (HCM) 2000

[3] Chosen articles from ,Journal of Transportation iBagring”

14



SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Maciej, Kruszyna, Katedra Drég i Lotnisk, Instytogynierii Ladowej, maciej.kruszyna@pwr.wroc.p

MEMBERS OF THE EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Antoni, Szydto antoni.szydlo@pwr.wroc.pl

Robert, Wardga,robert.wardega@pwr.wroc.pl

tukasz, Skotnickilukasz.skotnicki@pwr.wroc.pl
Jarostaw, Kaniewski,jaroslaw.kuzniewski@ pwr.wroc.pl
Henryk, Kobahenryk.koba@pwr.wroc.pl

Dariusz, Dobruckidariusz.dobrucki@pwr.wroc.pl
Czestaw, Wolekgzeslaw.wolek@pwr.wroc.pl
Barttomiej, Krawczykp.krawczyk@pwr.wroc.p)
Krzysztof, Gaszkrzysztof.gasz@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Roads, streets and airports
AND EDUCATIONAAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2_WO01, K2S_CEB_W20 C1 Lecl — Lec3 N1
Lecll — Lecl4
PEK W02 |K2_WO06, K2_WQ09, Cil Lec4 — Lec8 N1
K2S CEB W20
PEK W03 |K2_WO06, K2_W09, C1 Lec9 — Lecl0 N1
K2S CEB W19
Skills
PEK U01 |K2_UO01, K2_U16, C2 Proj2 — Proj5 N1, N2
K2S CEB U22
PEK _U02 |K2_U08, K2 _U12, Cc2 Proj6 — Proj11 N1, N2
K2S CEB U22
PEK U03 |K2_U08, K2_U12, C2 Proj12 — Proj14 N1, N2
K2S CEB U22
Competences
PEK_KO01 [K2 K01, K2 K02, K2 K03 | C3 | Proj6, Proj7 | N2

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

SUBJECT CARD

Main field of study (if applicable):
Specialization (if applicable):

Level and form of studies:
Kind of subject:

Appartment Building
Budownictwo Mieszkaniowe
Civil Engineering
Civil Engineering
=ist Pnd level*, full-time Hpar=tine*

obligatory / eptional / university-wide*

Subject code: CEB004462
Group of courses: —~YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 15
University (ZZU)
Number of hours of total 60 30
student workload (CNPS)
Form of crediting Examination| Examination | Examinatiod | Examination | Examinatiod/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 2 1
including number of ECTS$
points for practical (P) classes 1,0
. . 5
including number of ECTS$ 11 06

points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has knowledge of the building engimgeof the first degree of engineering studies,

especially in building structures and concretecstnes.

2. The student has knowledge of basic mechanics aenigth of materials to the extend necessary

for the design of buildings.
3. The student knows the standards requirementsngltdiloads for buildings and design of the

building structures.

SUBJECT OBJECTIVES

C1.
apartment buildings.
C2.

pied on the possibilities of their modernizatiorm @enovation.

Cs.

C4.

stiffening walls weakened by internal openings.

C5.
C6.

Learning the principles of architectural amdaural requirements for designing multi-stors
Introduction of structural characteristic ohceete large slab systems with particular atten
Introduction of technological and structurdlons used in modern apartment building
systems based on the monolithic technology.

Developing personal skills for determining lmagdregimes and internal forces in multi-stoney

Developing personal skills for assessment afiakrigidity of multi-storey structures.
Strengthening the ability to work in a teanktasd making students aware of the need to

constantly expand knowledge of modern technologyceming erection of apartment
buildings and their modernization.

2%

tion
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:
PEK_WO01 The student knows and understands thefgpsticuctural and functional requiremen

PEK_ W02 The student knows and understands theipliésoof design and calculation concern
multi-storey buildings which structures are bagingprefabricated and monolithic
concrete technology.

Relating to skills:

PEK _UO1 The student is able to identify loadingmegs acting on the high multi-storey
stiffening walls and define resulting internal fescwith particular emphasis on the
walls weakened by internal openings.

PEK_U02 The student can do structural calculatidload-bearing and stiffening walls in mult

Relating to social competences:
PEK_ KO01 The student can work independently or tiéeem task (making relevant report of

PEK_KO02 The student is aware of the need to cotigtexpand knowledge of traditional and

of modern apartment building engineering.

storey apartment buildings and makeassessment of their spatial rigidity.

project).

modern structural solutions for multi-storey apamrbuildings. He is also interestir]
in expanding knowledge concerning modern systemsiéaernization such structur

ts

ing

and testing their technical conditions.

PROGRAMME CONTENT
Form of classes - lecture numoer

Lecl Introduction, aims, scope and plan of the subj&ctef history review of the 5
development of industrialized building engineerimg?oland and Europe.

Lec? General structural and functional requirements ifipgo modern apartment 5
building engineering.

Overview of concrete large slab systems existingahsh apartment building
Lec3 engineering. For example, description of W-70, WKahd WWP systems. 4
€C3 | Information concerning possibilitiexf technical and technological
transformations of this type structures.

Lecd Overview of modern concrete monolithic technologgidned for multi-storey 4
apartment buildings. For example, description oRP&d DOCA technology.
Characteristics of traditional and modern desidatams for roofs in multi-storey

Lec5 . 2
apartment buildings.

Lec6 | Modern system solutions for windows and doors 2

Lec?7 | Modern material systems and solutions for finishirayks. 2
Modern systems and solutions for renovation andemddation of multi-family

Lec8 . . - 2
residential buildings.

Principles of loading regimes acting on the hightratorey buildings with

Lec9 . . . - 2
particular emphasis on wind load conditions.

Principles of determining internal forces in mugtérey concrete structures with

Lec10 . . . ) ) 4
particular attention pied on the walls weakenedghbgrnal openings.

Verification of multi-spatial rigidity of high comete buildings including calculation

Lecl1 . . 2
of foundation plate rotation.

Lec12| Final examination test. 2
Total hours 30
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Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Introduction. Characteristic of the project. ScHedand organization of the
Projl | project work. Issue of individual student subjeatsl discussion of their 2
scope.
Proj2 | Principles of design angimensioning of the typical floor drawings. 2
Proj3 Identification of typical rigid systems armehd calculation of geometrical 5

characteristics of individual structural walls.

Principles of determining wind load regimes forhigse buildings.
Proj4 | Identification of the other loads occurringrinulti-storey apartment 2
buildings. Consultation of student projects.

Description of procedures fdetermining internal forces in multi-storey,

Proj5 | concrete wallsveakened by internal openingonsultation of student 2

projects.
.. | Principles of spatial rigidity assessmentinlti-storey apartment buildings

Proj6 : . 2
Consultation of student projects.

Proj7 | Consultation of student projects. 2

Proj8 | Assessment of student projects and final recognitio 1
Total hours 15

Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. LECTURE: classic lecture, multimedia preseote, educational films.

N2. PROJECTdiscussion of selected aspects related to designidgrstorey apartment
buildings, discussion of proposed design solutipngject realization as a team work

N3. Consultation of student projects.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achievement
(F — forming (during | number
semester), P —
concluding (at semester
end)

PEK_UO01
P (project) PEK_UO02 The final evaluation of the project
PEK_KO01
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P (lecture)

PEK_WO1
PEK_WO02
PEK_UO1
PEK_U02
PEK_KO02

Crediting with grade basing on the final
examination test.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Petersson H., Analysis of Loadbearing Wall$ulti-storey Buildings, Chalmers University of
Technology, Goeteborg, 1974.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr inz. Andrzej Moczko, Department of General Construgtiduilding Engineering Institute,
andrzej.moczko@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Zygmunt Matkowskizygmunt.matkowski@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Apartment building
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2_WO06, K2_W14, . .

K2S_CEB_ W18 C1+C3 Lecl+Lec8 N1, N3
PEK W02 |K2_W04, K2_W06, K2_W07, . .

K2S_CEB_W16, K2S_CEB wig C17C® Lecl+lecs N1, N3

Skills

PEK _UO1 |K2_U02, K2_U04, K2_UO05, . Proj2+Proj7

K2S CEB U18, C4+C5 Lec9+Lecll N1, N2
PEK U02 |K2_U02, K2_U06, K2_U11, . Proj2+Proj7

K2S CEB U18 C4+C5 Lec9+Lecll N1, N2

Competences
PEK_KOL 12 ko3, k2_Ko5, K2_K06 c6 Lec9-Lecll N1, N2
— — — Proj2+Proj7
PEK_KOZ |5 ko1, k2_Kos, K2_K06 c6 Lecd-Lecs N1, N2
- - - Proj2+Proj7

** - enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

SUBJECT CARD
Name in English: Construction techniques and pragsses
Name in Polish: Technologia robét budowlanych
Main field of study (if applicable): Civil Engineering
Specialization (if applicable): Civil Engineering
Level and form of studies: st 2nd level*, ful-time {par-thme*
Kind of subject: obligatory / eptiohal-tuniversity-wide*
Subject code: CEBO005262
Group of courses: YES NO*

Lecture Classes Laboratory Project Seminar

Number of hours of 15 30

organized classes in
University (ZZU)

Number of hours of total 60 60

student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
Ferediting / crediting crediting with | / crediting crediting with
with-grade* | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 1 2
including number of ECT$ 2.0
points for practical (P) classes
including number of ECT$ 0,7 1,2

points for direct teacher-student
contact (BK) classes

*niepotrzebne skigdi¢

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has knowledge on building materialstaedry of structures.
2. The student is capable to design and elaboratetstal analysis of basic building structures.
3. The student is familiar with organization of protlan processes in construction industry.

SUBJECT OBJECTIVES

Cl1l. totransfer the knowledge on constructechniques and processes

Cc2. to train competencies for identification anslalging of considerable problems concerning
execution of construction processes which aregiaatcomplex construction project

C3. the prepare the alumni for self-dependent memegpositions focused on construction works
and supervision of teams in construction industry

C4. to get the ability for self-study and continadearning of new problems being permanently
created in construction practice, correspondindeteelopment of building materials and
building technology.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO1
PEK_WO02
PEK_WO03

PEK_WO04

the student knows modern building mateaals$ products as long as scope of their
application on a construction site.

the student has advanced knowledge onrparfg the main type of construction
works (earthworks, concrete works, assemblyroicstre, finishing works).

the student has advanced knowledge on gtiodiprocesses which are used in
housing and industrial objects construction.

the student has advanced knowledge on seleeted types of complex constructior
works, which are specially demanded on a presatdibg market (as: glazing
facades, etc.).

Relating to skills:

PEK_UO1

PEK_U02

can plan and prepare the investment prdoessecution phase, including time
planning of works, planning the machinery emplogtnerogramming of the site wo
brigades.

can identify the technical risks which ntlag project be faced to during the executi
of a given design specification and also can éetire technical tools for reducing or
eliminating the risk.

Relating to social competences:

PEK_KO1

PEK_KO02

the student is aware of need of permameneasing of professional and personal
competencies by means of formal and not formaiitrg exercises on new
construction technology problems.

the student is aware about importanceatirtieal and non-technical aspects and
effects of engineering activities, like their indince on the environment and
responsibility allocated to it.

N

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Advanced problems on earthworks: quality contrstibg, protection of deep
Lecl | excavations, dewatering of excavations, machirsmy transportation, etc. 3
Temporary structures on site.
Methods of new retaining structures in constructibmp-down method of
Lec2 - ) 2
building construction.
Lec3 Advanced problems on concrete construction workality site testing, 3
special types of formworks, etc.
Lec4 |Industrial floor technology 2
Lecs Advanced problems on structural assembly. Stalwfitstructures during 3
assembly phase.
Lec6 | Site planning and arrangement 1
Lec7 |Final semester quiz 1
Total hours 15
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
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Form of classes - project Number of hours

Presentation of the overall scope of the projeet@ge which consist of:
planning of all construction works / site processesded to construct the
building object defined individually for each stude

Detailed guidance for all required parts of theggebreport content.

Projl

Proj2 | Concept plan. Breakdown of the whole consitoagoroject into stages. 4

Proj3 | Machinery and work brigades selection and allocatio 2

Proj4 | Evaluation of time and cost of the planned works. 4

Proj5 | Gantt chart of works. Critical activities. 2

Proj6 | Detailed specification of particular site works mag@®ns, including
specificatiosn of eventual temporary structuressuadfoldings needed for 4
execution of planned operations.

n

Proj7 | Detailed engineering drawings presenting all stadeise construction work 4
execution. Text part of specification of the works.

Proj8 | Presentation of reports with group discussion 2

Proj9 | Final presentation of reports with final evaluat{figal grades) 2

Total hours 30

Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

LECTURE

N1. Regular lecture with multi-media presentatiBresentation of construction site case studie
Presentation of selected data taken from reakpt®jcompleted before.

N2.  Contact hours for students.

PROJECT

N3. Presentation of the scope and step-by-step/kiole process of elaborating the report

N4. Presentation performed by students, demoirgirdte intermediate project exercise results,

N5.  Contact hours for students.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semeste

=

ent

end)
PEK_WO01,
P (lecture) EEE—wgg EXAMINATION
PEK_WO04
PEK UO0O1 Check of the final report, considering as a
P (project) PEK_U02 supplement, the student’s verbal individual

presentation of some report issues.
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PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1. Allen E., lano J., Fundamentals of building constinn. Fifth Edition. Wiley. 2009.
2. Concrete construction engineering handbook (ed.yNay Second Edition. CRC Press, Taylof
Francis Group, 2008.

Cooke R., Building in the 21st century. BlackwelidP 2007.
Emmitt S., Gorse Ch.A., Barry's advanced constanctf buildings. Wiley-Blackwell Publ. 201Q.
Fleming E., Construction Technology an illustraite&tdoduction. Blackwell Publ. 2005.
lllingworth J. R., Construction methods and plagni@hapman & Hall, 2000.

Singh J., Heavy construction: planning, equipmeiat methods. AA Balkema, 2001.
Temporary Works — Principles of Design and Consioac Ed.: Grant M., Pallett P.F..ICE Publ.
2012

SECONDARY LITERATURE:

1. Nunnually S.W., Construction Methods and ManagigirEight Edition. PEARSON, 2011.

©NO Ok W

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Andrzej Czemplik, PhD, CE, PE, Department of Cargton Methods and Management
andrzej.czemplik@pwr.wroc.plvww.ib.pwr.wroc.pl/czemplik

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Construction techniques and processes
AND EDUCATIONAAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2 W10,K2S CEB W21 C1,C2,C3, C4Lecl do Lech N1, N2,
PEK W02 |K2_W11, K2 W14, C1,C2,C3,C4 Lecldo Lecs N1, N2,
K2S CEB W21
PEK W03 |K2_ W11, K2_W13, C1,C2,C3,C4 LecldolLecb N1, N2,
K2S CEB W21
PEK W04 |K2_W11,K2S CEB W21 C1,C2,C3,C4 Lecl do Lecb N1, N2.
Skills
PEK U01 |K2_UO01, K2_U13, K2_U16, C1, C2,C3,C4 Projl do Proj8 N3, N4, N5
PEK U02 |K2 U14,K2S CEB_U23 C1,C2,C3 Projl do Prqj N3, N5
Competences
PEK K01 |K2 K01, K2 K02 C3,C4 Lecl do Lec6 N1
PEK K02 |K2_ K04 Cc2 Lecl do Lec6 N1

** - enter symbols for main-field-of-study/specidtion educational effects
*** - from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

Specialization (if applicable):
Level and form of studies:

Kind of subject:
Subject code:

SUBJECT CARD

Computational mechanics
Metody komputerowe
Main field of study (if applicable): Civil Engineering

Civil Engineering

st 2nd level*, fuII tlme#p%a%

obligatory / €

CEBO005362

Group of courses: =XES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 30
organized classes in
University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
Form of crediting Examination| Examination | Examinatied | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1 2
including number of ECT$ 2,0
points for practical (P) classes
including number of ECT$ 0,5 11
points for direct teacher-student
contact (BK) classe

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has extended knowledge of linear adgaid analysis as a base of structural analy|

2. The student has knowledge of structural mechasimngth of materials and theory of elasticity
3. The student has basic knowledge of computationéhooks.

SUBJECT OBJECTIVES

C1.
C2.
C3.
C4.
C5.
C6.
C7.

methods.

Presentation of energy functionals as a basemaputer methods formulation (FEM).
FEM algorithm presentation for thin plate.
Presentation of finite elements used in platesshells analysis.
Presentation of FEM in geometrically nonlinead dynamic problems.
FDM extension for thin plates.
Presentation of BEM algorithm.
To set skills of error estimation, results iptetation and verification of computational
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 The student knows theoretical bases of aten@lgorithms for complex civil
engineering structures analysis.

PEK_ W02 The student knows FEM discrete modelingrigpies for civil engineering structure

PEK_WO03 The student knows FDM algorithm for thiatgk.

PEK W04 The student knows theoretical basis of BEM.

Relating to skills:

PEK_UO1 The student is able to build plate, shetld complex shell-beam FEM discrete mod

PEK_UO02 The student uses advanced FEM softwarealedi to civil engineering structures
analyses.

Relating to social competences:

PEK_KO01 The student is responsible for resultabdity and correct interpretation of solution.

PEK K02 The student has a conviction about negestknowledge continuous extension in

field of contemporary software dedicated to civigimeering structures analyses.

12}

els.

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lecl | Introduction. Computer methods classification. 1
Linear theory of elasticity variational formulatioBasis of variational
Lec2 | calculus. Energy functionals in theory of elasyicitagrange, Reissner, Hu 2
Washizu.
Lec3 | Lagrange functional for thin plate — FEM algorithm. 2
Leca Finite elements for plates modelling: compatibld amcompatible >
rectangular elements.
Lec5 | Triangular incompatible element. Flat triangulaglsblement. 2
L FEM in geometrically nonlinear problems. Nonlineguilibrium equation.
ec6 : . 2
Buckling analysis.
Lec7 |BEM algorithm for plane problems. 2
Lec8 | FEM in structural dynamics. 2
Total hours 15
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl | Initial information. Introduction to FEM softwe used during course. 2
Lab2 | Presentation of FEM software to simple prolsi@ftheory of elasticity — >
plate static and buckling analysis.
Lab3 | Presentation of FEM software to simple prolsl@iftheory of elasticity — 5
comparison of bending and membrane shell theories.
Lab4 | Students own FEM modelling — geometrical model 2
Lab5 | Students own FEM modelling (cont.) — discratalel. 2
Lab6 | Students own FEM modelling (cont.) —-model Bofy results presentation >
and interpretation.
Lab7 | FDM for thin plates. Finite difference operatdoundary conditions. 2
Lab8 | FDM for thin plates. Examples. 2
Lab9 | Students own FDM calculations. 2
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Lab10| FEM in geometrically nonlinear problems. 2
Lab1ll | FEM in plane problem. Algorithm of global maequations assembling. >

Nodal parameters derivation. Support reactionsutation.

Labl2| Test part 1 — practical computer test witiviFftware. 2
Lab13| Test part 2 — FDM task. 2
Labl14 | Test for lecture. 2
Labl5| Second time to improve one’s marks. 2

Total hours 30

Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours
TEACHING TOOLS USED
N1. Lecture: traditional form.
N2. Laboratory: multimedia presentations, FEM saftsy traditional form.
N3. Office hours.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievement
(F — forming (during | number
semester), P —
concluding (at semester
end)

P (laboratory) PEK W02, student own modelling with FEM software, test
PEK_WO03,
PEK_UO01,
PEK_UO02,
PEK_KO01,
PEK_KO02.
P (lecture) PEK_WO01, test
PEK_WO02,
PEK_UO01,
PEK_KO01,
PEK_KO02.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] O.C. Zienkiewicz, R. L. Taylor, J. Z. Zhu, The fnElement Method, Sixth Edition, McGraw-

Hill 2005.
[2] Bathe J-K., Finite Element Procedures, Part 1-@ntRre Hall 1995.

[3] Banerjee P. K., Butterfield R., Boundary elementhuds in engineering science, McGraw-H

1981.
SECONDARY LITERATURE:

[1] C. A.Brebbia, J. C. F. Telles, L. C. Wrobel, BoandElements Techniques, Springer-Verlag

Berlin 1984.
[2] Washizu Kyuichiro, Variational methods in elasydind plasticity, Pergamon Press, 1982.
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SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Grzegorz Wéniewski Zaktad Wytrzymatéci Materiatow, Instytut laynierii Ladowej,
grzegorz.wasniewski@ pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Kazimierz Mylecki, kazimierz.myslecki@pwr.wroc.pGrzegorz Waniewski,
grzegorz.wasniewski@ pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Computational mechanics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
K2_W01, K2_W02, K2_W03,
PEK_WO01 K2:W09, K2§_CEB_V\716 C1, C6 Lec2, Lec7 N1, N3
PEK_W02 |K2_WO03, K2_W05, K2_W09 C2,C3,c4| Lec3+Lech, N1, N2, N3
- - - - Lec8, Lab11l
PEK W03 |[K2_WO01, K2_W02, K2_W04, C5 Lab7+ Lab9 N2, N3
K2 W05, K2 U16
PEK W04 |K2 WO01, K2 W02, K2 W05 C6 Lec7 N1, N3
Skills
PEK _UO1 |K2_U02,K2_U04, K2_UO07, C2,C3,C4,C7 Labl=+ Labé, N2, N3
K2_U08, K2S_CEB_U19 Lab10
PEK _U02 |K2_U02, K2_UO06, K2_UO08, C2,C3,C4,C1 Labl+ Labs, N2, N3
K2_U09, K2S CEB_U19 Lab10
Competences
Lab2, Lab3,
PEK_KO01 |K2_K04 Cc7 Lab, Lab10 N2, N3
Lecl,
PEK K02 |K2_KO01 C4, C6 Lec6+ Lec8, N1, N2, N3
Lab10

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Name in Polish: Dynamika

Name in English: Dynamics

Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: st 2nd level*, full-time Hpar=-thne*
Kind of subject: obligatery / optional / university-wide*

Subject code: CEBO007962

Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar

Number of hours of

organized classes in 15 15

University (ZZU)

Number of hours of total

student workload (CNPS) 60 30

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
/ erediting / crediting crediting with | / crediting crediting with
with-grade* | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 2 1

including number of ECT$ 1,0
points for practical (P) classes
including number of ECT$ 0,7 0,6

points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student possesses knowledge of the areas d¢fematics and physics necessary for|the
analysis of dynamics of structures.

2. The student knows the principles of analysis ofdtarctures statics.

3. The student has the necessary knowledge of staudagigning and strength of materials.

4. The student has the necessary knowledge of thendgaaf one-degree-of-freedom systems (anes

consisting of mass points, stiff discs and/or defable bars).

SUBJECT OBJECTIVES

Cl. Gaining an in-depth knowledge of dynamic loadsl the evaluation of civil engineering
structures’ vibrations.

C2. Learning the principles of solving the eigereo for multiple-degree-of-freedom systems
(discrete or discretized).

C3. Learning the principles of solving the problefmharmonic forced vibration for multiple-
degree-of-freedom systems (discrete or discretized

C4. Gaining basic knowledge of designing dynamyciahded structures.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 The student has an in-depth knowledge giheering problems in structure dynamigs.
PEK_W02 The student knows the principles of analg$inatural vibration of discrete systems

and discretized bar structures.

PEK_ W03 The student knows the principles of harmalhy forced vibrations analysis, using bg

the direct method and the modal transformation oteth

PEK W04 The student has knowledge of the basicstgpexciting vibration of civil engineering

structures

Relating to skills:

PEK_UO1 The student can create a discrete dynasmipotation model of a bar system.

PEK _U02 The student can formulate equations ofonatf discrete bar systems using the For
Method and Displacement Method

PEK_UO03 The student can solve eigenproblems ofetsdynamic systems.

rPEK_U04 The student can determine the full dyndoad of the structure.

PEK_UO05 The student can determine the enveloptegealynamic cross-section forces under
harmonic excitation.

PEK_U06 The student can determine the analytidatisa of an equation of motion of a one-
degree-of-freedom system in special cases of exugita

Relating to social competences:

PEK_KO01 The student is conscious of the need fdhéuning their knowledge of the dynamics
civil engineering structures through ongoing sélidy.

PEK_KO02 The student is conscious of the possihitigt vibration of the designed structures ¢

have negative effects.

nth

ce

an

PROGRAMME CONTENT

Form of classes - lecture

Number of hours

in structural dynamics. Dynamic degrees of freedamd generalize
coordinates. Continuous and discrete dynamic modtldeformable b
structures. Examples of determining the number yifadhic degrees ¢
freedom of discrete bar systems, the degree ofcstd geometri
(kinematic) indeterminacy. Geometric indeterminacthe dynamic sense.

Lecl

Aims, scope and plan of the subject. Overview ef ¢éngineering problel}s
r

Df

~
\

Second order Lagrange’'s equations. Systems of iowteds and the
transformations. The energetic balance and thebmequation of motion o
Lec2 |a discrete system. Elastic bonds in discrete bstesys, the definition of th
displacement and stiffness matrices. Examples ofculzing the
displacement matrix in statically determinate armdbierminate systems.

-

Examples of calculating the stiffness matricesanrgetrically determinate
and indeterminate systems. Examples of formingogiaton of motion of a
Lec3 | discrete system: a beam supporting structure fotading motor. Examples
of determining the mass matrix and the generaestor of the exciting
forces in discrete bar systems.

The eigenproblem of a discrete system. Examplealyais of the natural
vibration of a simply supported beam with threeaiyic degrees of
Lec4 |freedom, the eigenforms of the vibration. Freeatilon of the discrete

force transferred to foundations in discrete system

system. Damping in civil engineering structures.dels of damping and the

The kinetostatic method. The principles of desigrdgnamically excited
structures. The state of strain and state of stinefidne idea of dynamic
Lec5 | envelopes of cross-section forces . Harmonicalbited steady-state
vibration in discrete systems (direct method). Epkenof determining the

dynamic envelopes of cross-section forces for aspstem with a discrete
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mass distribution.

The Orthogonality Priniple of natural vibratiohetmodal transformation

method. Harmonic excitation in a one-degree-ofdoge system. The use af

Lec6 |the modal transformation method for analysing hanicadly excited steady- 2
state vibration in multi-degree-of-freedom systeftse dynamics of a stiff
solid on elastic ground.
The use of the modal transformation method foryamad) harmonic
Lec7 |vibration of a block foundation. Special casesxafitation in a one-degree- 3
of-freedom system: inertial excitation and kinematkcitation.
Total hours 15
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl |Elements of the matrix and vector calculus. 2
Lab2 |One-degree-of-freedom systems. 2
Lab3 | Arranging the elastic and damping bonds (nalps, in series and mixed). 2
Lab4 | Superposition of vibration. Beating. 2
Lab5 | Discrete systems — beams and frames. The force othetind the 7
Lab6 | displacement method. Eigenproblem — eigenfrequemoy eigenforms
Lab7 | Harmonically forced vibrations. Dynamic envelopdstioe cross-section
forces.
Total hours 15
Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours
TEACHING TOOLS USED
N1. classic lecture
N2. multimedial presentation
N3. Examples of problem solutioin with the use&omputer programs.
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EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect Way of evaluating educational effect
F — forming (during number achievement

semester), P —
concluding (at semeste
end)

=

F (computer laboratory) PEK_UO1 Active participation during class
PEK_U02
PEK_UO03
PEK_U0O4
PEK_U05
PEK_U06

P (lecture) PEK_WO01-PEK_ W04 Written test — questions on theory and practic
PEK_UO01- PEK_UO6 | problems.
PEK K01, PEK_ K02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

5] <z WOJCICKI, J. GROSEL, Structural Dynamics, WUTR(RTAP Lodz, Wroctaw 2012,
http:/www.studia.pwr.wroc.pl/materialy/526/civilngineering.html

[6] Teaching materials,
http://www.studies.pwr.wroc.pl/teaching_materiads8&ivil_engineering.html

SECONDARY LITERATURE:

[4] J. LANGER, Dynamika budowli, Oficyna Wydawnicza PW¥roctaw, 1980

[5] T.CHMIELEWSKI, Z. ZEMBATY, Podstawy dynamiki buddwARKADY, Warszawa, 1998

[6] M. KLASZTORNY, Mechanika. Statyka. Kinematyka. Dynika., DWE, Wroctaw 2000.

[7] R.LEWANDOWSKI, Dynamika konstrukcji budowlanych,yd. Polit. Poznaskiej, Pozna
2006.

8] <z OSNSKI, Ttumienie drga, PWN, Warszawa, 1997.

[9] S. KALISKI, Mechanika techniczna, drgania i fal&®/R, Warszawa,1986.

[10] R. GUTOWSKI, W.A. SWIETLICKI, Dynamika i drgania tadéw dynamicznych, PWN,
Warszawa, 1986.

[11] G. RAKOWSKI iin., Mechanika Budowli — egie komputerowe, t.2, Arkady 1992.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr hab. irt. Zbigniew Wdjcicki, prof. PWr, Zaktad Dynamiki Bowli,
zbigniew.wojcicki@pwr.wroc.pl

DIDACTIC TEAM MEMBERS (NAME AND SURNAME, DIVISION, E-MAIL ADDRESS)

dr inz. Jacek Grosejjacek.grosel@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Dynamics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2_WO01, K2_W03, K2_W04, C1,C4 Lecl do Lec4 N1-N3

K2 W05, K2S CEB W22
PEK W02 |K2_WO04, K2_W05 Cc2 Lec4- Lec5 N1, N3, N4
PEK W03 |K2 W04, K2_W05 C3,C4 Lec6 N1, N3, N4
PEK W04 |K2 W04, K2_W05 Cl Lec7 N1

Skills

PEK _UO1 |K2_UO03, K2_U06, K2_U07, C2,C3 Labl N1 do N3

K2 U16
PEK U02 |K2 U033, K2_U06 Cc2,C3 Lab2 N1 do N3
PEK U03 |K2_UO03, K2_UO06, K2_U07, Cc2 Lab3 N1 do N3

K2 U09, K2S CEB U19
PEK U04 |K2 U033, K2_U05, K2_U06 C1,C3 Lab4 N1 do N3
PEK U05 |K2 U033, K2 UO05, K2 _U06 C3 Lab5 N1 do N3
PEK U06 |K2 U033, K2_U06 Cl Lab6 N1 do N3

Competences
PEK K01 |K2_KO01 Ci1,C4 Lecl do Lec7 N1 do N3
Labl do Lab7
PEK K02 |K2_KO02 Cl,C4 Lecl do Lec7 N1 do N3
Labl do Lab7

** - enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

Specialization (if applicable):

Level and form of studies:
Kind of subject:

SUBJECT CARD

Bridges
Mosty
Main field of study (if applicable): Civil Engineering

Civil Engineering

st 2nd level*, full-time Hpar=-thne*
obligatory / eptieral / niversity-wide*

Subject code: CEBO008062

Group of courses: =XES NO*
Lecture Classes Laboratory Project Seminar

Number of hours of 30 30

organized classes in

University (ZZU)

Number of hours of total 60 60

student workload (CNPS)

Form of crediting Examination| Examination | Examinatior | Exarinatien | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 2 2

including number of ECT$ 2.0
points for practical (P) classes
including number of ECTS 1.3 1.3

points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Identifies structural elements
2. ldentifies parameters of a structure
3. Identifies physical values used in mechanics

SUBJECT OBJECTIVES
Cl. Introduction to basic terms of bridge enginagri
C2. Introduction to modern construction methods
C3. Introduction to structural analysis methods
C4. Strengthening of work in group
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO1
PEK_WO02
PEK_WO3
PEK_WO04
PEK_WO05

Knows and understands basic ideas of bedgeeering

Knows the layout of structural elementsval as non-structural elements
Knows analysis methods and modelling afdwistructures

Knows modern construction methods

Knows selected methods of bridge testing

Relating to skills:

PEK_UO1
PEK_U02
PEK_UO03
PEK_U04
PEK_U05
PEK_U06

Properly distinguishes bridge elements

Is able to describe selected constructiethads

Properly describes selected methods ofjériesting and structural modelling

Is able to do basic structural analysis

Makes the drawings of bridge structuresgting to the rules

Is able to design the superstructure afegispan in the field of main girders and slg

Relating to social competences:

PEK_KO1
PEK_K02

Is able to work alone or in group
Is aware of a need of updating the knowdeddpted to bridge testing

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lecl |Introduction — basic terminology 2
Lec2 | Bridge classification 2
Lec3 | Static systems of bridges 2
Lec4 | Structural analysis of bridge structures 2
Lec5 | Numerical modelling of bridge structures 2
Lec6 | Computer tools for structural analysis 2
Lec7 | Concrete Bridges — classification and details 2
Lec8 | Steel bridges — classification and details 2
Lec9 |Masonry bridges — classification and details 2
Lec10| Composite bridges — classification and details 2
Lec11 | Construction methods 2
Lec12 | Testing methods 2
Lec13|Bridges defects 2
Lec14 | Exploitation and maintenance problems 2
Lecl5| Test 2

Total hours 30

Form of classes - class Number of
hours

Cl1

Total hours

Form of classes - laboratory Number of
hours

Labl

Total hours
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Form of classes - project Number of hours

Introduction, formal information, distribution ofgject subjects, description 5

Projl of the project’s scope

Description of span’s and pier’s types, mannershafping them and the
Proj2 | bridge’s surroundings (typical sizes of piers abdtments according to 2
formal requirements)

Rules for shaping concrete bridge spans, seleofibnidge girder’s height,
dimensions of main structural elements of a brigig, transversal beams|

Proj3 |, . . . o S ' 2
) bridge accessories (pavements, barriers, railshgénage, expansion joints),
examples.
. | Description of concept drawings — rules for drawidegscriptions, scales,
Proj4 | - : : . 2
thickness of lines, variants of the conceptualglesi
Proj5 Initial calculations — scope, basic assumptionghods of analysis, >

collecting of loads.

Initial calculations — finding internal forces wittpplication of influence
Proj6 |lines, dimensioning of girders at bending. Basleswf designing 2
reinforcement (thickness of bars and cover, digametween bars).

Initial calculations — checking shear stress idgis. Reinforcement for

Proj7 2
shear forces.
., | Detailed calculations — analysis of bridge slafiection of loads, finding of]
Proj8 |. . 2
internal forces, envelope of bending moments.
Proj9 | Detailed calculations — dimensioning of bridge sda sidewalk cantilever 2
Detailed calculations — analysis of bridge maimleis, detailed collection of
Proj10| loads transverse distribution of loads, selectibthe most loaded girder for, 2

detailed analysis.

Detailed calculations — finding critical sectiomsldoad locations, influence
Proj11|lines of bending moments and shear forces, loastiegarios and 2
combinations

Detailed calculations — ultimate limit state ofdge girder at bending and

Proj12 . :
shearing, envelope of resistance.

Technical drawings of a bridge girder and bridgd st scope and rules for
Proj13| drawing; details of reinforcement design (locatidistances, lengths and 2
diameters of bars).

Auxiliary calculations for reinforcement design ¢anrage length, bending

Proj14 radius, hook, overlapping, joining of bars). 2
Proj15| Passing the projects. 2
Total hours 30
Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. Lecture: presentations, slides, making the drgsvon the blackboard

N2. Project: presentations, slides, ma king thevohrgs and schemes on the blackboard, examples|of
calculations

N3. Individual meetings
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EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

ent

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semester
end)
F1 (proj) PEK_U04 Individual task — conceptual dirzys
F2 (proj) PEK_U05 Individual task — first stageoalculations
F3 (proj) PEK_U06 Individual task — detailed design
PEK K01
P=0.2xF1+0.1xF2+0.7xF3
P (lect) PEK_WO01 Test
PEK_W02
PEK_WO03
PEK_W04
PEK_WO05
PEK_KO02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1. Lark R., Bridge Design Construction and Maintegs® Thomas Telford, 2007

2. Mondorf P., Concrete bridges, Routledge, 2006

3. Design and Construction of Steel Bridges, Tagiéirancis, 2006

SECONDARY LITERATURE:

1. David J., Brown, Bridges — Three thousand Ye&i3efying Nature, Mitchell Beazley, Octopus
Publishing Group, London 1993-2005

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Tomasz Kamiski, Bridge Group, Institute of Civil Engineerirtgmasz.kaminski@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Tomasz Kamiski, Group, Institute of Civil Engineering, tomasaminski@pwr.wroc.pl

1.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Bridges
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** | content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2 WO07,K2S CEB_W19 C1l Lecl +Lecl4 N1,N3
PEK W02 |K2_W04, K2_W06, K2_W07, C1,C2,C3 | Lecl +Lecld N1, N3
K2S CEB W19
PEK W03 |K2_ W03, K2_WO05, C1,C3 Lecl + Lecl4 N1, N3
K2S CEB W19
PEK W04 |K2_W10,K2S CEB W21 C1, C2 Lecl +Lecl4 N1,N3
PEK W05 |K2S CEB W19 C1, C2 Lecl+Lecl4 NI, N3
Skills
PEK U01 |K2_U02, K2_U04, C1 Lecl + Lecl4 N1, N2, N3
K2S CEB U22
PEK U02 |K2S CEB_U22 C1, C2 Lecll N1, N2, N3
PEK U03 |K2 U11,K2S CEB U22 C2,C3 Lec5, Lecl2 N1, N2, N
PEK U04 |K2_UO05, K2_U07, K2_UO08, C3 Proj2 + Proj7 N2, N3
K2S CEB U22
PEK U05 |K2 U12,K2S CEB U22 C1, C3 Proj4, Proj13 N2, N3
PEK _U0O6 |K2_ U11l,K2S CEB_U19, C1,C2,C3 Proj2 + N2, N3
K2S CEB U22 Proj14
Competences
PEK K01 |K2_KO01, K2 K03 C4 Lecl + Lecld N2
PEK_K02 |K2_KO02 C1,C2,C3 Proj2 + N2
Proj14

** _ enter symbols for main-field-of-study/speciadtion educational effects
*** - from table above
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COURSE CATALOGUE

SUBJECT FORMS

FACULTY: Civil Engineering

MAIN FIELD OF STUDY: civil engineering

in area of technical science

EDUCATION LEVEL: 4st/2nd * level,icencjatHaynier-magister
{ magister inynier (MSc) studies*

FORM OF STUDIES: full-time-/-pa#ime*

PROFILE: general academic-/practital

SPECIALIZATION*: Civil Engineering

LANGUAGE OF STUDY: English

SEMESTER 3



Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Name in English: Sztuczna inteligencja w igynierii | adowej
Name in Polish: Artificial intelligence in civil engineering
Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: st 2nd level*, full-time Hpar=thne*
Kind of subject: obligatory / optional / university-wide*

Subject code: CEBO006063
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 15
organized classes in
University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
Form of crediting Examination| Examination | Examinatiosd | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1 2
including number of ECT$ 2,0
points for practical (P) classes
including number of ECT$ 0,6 0,6
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Basic knowledge in civil engineering — types oltistures and processes

2. Skill in application of basic computer techniques

SUBJECT OBJECTIVES

C1. Learning the fundamental techniques used irpcoen tools with elements of artificial

intelligence — applied in civil engineering

C2. Development of ability to design, computer iempéntation and testing of simple expert tools
with elements of artificial intelligence




SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 The student knows and understands mettda®wledge acquisition and
representation in expert systems

PEK_ W02 The student knows methodology of desigmpder implementation and testing of
knowledge-based expert systems with elements ifitatintelligence

Relating to skills:

PEK _UO1 The student has skill to independent adoprisof knowledge in civil engineering

PEK_U02 The student has skill to design, compuigieémentation and testing of simple expe
tools with elements of artificial intelligence, faguting decisions in civil engineering

Relating to social competences:

PEK_KO1 The student is able to unaided solvingafadlems and is also prepared to a team-
work (laboratory reports, laboratory exercises)

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Introduction to the lectures: aims, scope and pfahe course. Basic
Lecl |literature and examination rules. Artificial inigknce — what is this? Basic 2

terms and definitions.

Artificial intelligence in expert systems — clagsdttion, architecture,
Lec2 |evolution, directions of development. Expert systeand range of their 2
application in civil engineering.

Technologies of knowledge acquisition and represamt in computer
Lec3 |systems. Knowledge bases and data bases. Expetibhigiin computer 2
systems supporting management.

Artificial neural networks — conception, architegtutraining and testing

Lec4d : o 2
techniques, applications.

Lech Fuzzy logic — fuzzy problems, linguistic variablészzy reasoning >
procedures, testing, applications.
Expert systems based on knowledge — design anémnaggitation.

Lec6 . . 2
Technology of hybrid networks in expert systems.

Lec? Examples of grtificial intelligence_ applicgtionsdivil engineering — expert 5
tools supporting structure analysis and infrastmgetmanagement.

Lec8 | Colloquium 1
Total hours 15

Form of classes - class Number of
hours

Cl1

Total hours
Form of classes - laboratory Number of
hours

Labl | General introduction: organization, creditiates. Distribution of 2
individual tasks, discussion of each task.

Lab2 | Technologies of knowledge acquisition and as@prepresentation — 2
examples from selected fields of civil engineering.

Lab3 | Technology of artificial neural networks cieat— introduction to computer 2
software.

Lab4 | Practical design, training and testing offiaréil neural networks. 2

Lab5 | Individual task — conceptual design. 2

Lab6 | Individual task — knowledge acquisition. 2




Lab7 | Individual task — computer implementation &sting. 2
Lab8 | Presentation of results and evaluation ofé¢pert. 1
Total hours 15
Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. Lecture: multimedia presentations of all paftthe course programme, presentation of
computer software supporting bridge management.

N2. Laboratory: multimedia presentations, softwanesentations, data preparation, data input and
processing by means of computer systems, analydigiacussion of the results.

N3. Individual consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achievement
(F — forming (during | number
semester), P —
concluding (at semester

end)

P (laboratory) PEK UO01, Final laboratory report, active work in laboratory
PEK_UO02,
PEK K01

P (lecture) PEK W01, Colloquium
PEK_ W02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] 1.Russell S., Norvig P., Atrtificial Intelligence: Addiern Approach, Prentice Hall, 2009.

[2] Samarasinghe S., Neural Networks for Applied Sasrand Engineering: FromFundamentals
Complex Pattern Recognition, Auerbach Publicatiefaylor & Francis Group, 2006.

[3] Wang P. P., Ruan D., Kerre E. E., Fuzzy Logic: £&mum of Theoretical and Practical Issues,
Springer, 2007.

SECONDARY LITERATURE:

[1] 1. Gurney K., An Introduction to Neural Networksylor & Francis e-Library, 2005.

[2] Liebowitz J., The Handbook of Applied Expert Syste@RC Press, 1999.

[3] Nguyen H. T., Prasad N. R., Walker C. L., Walke A., A First Course in Fuzzy and Neural
Control, CHAPMAN & HALL/CRC, 2003.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)
prof. dr hab. ia. Jan Bi@, Zaktad Mostowjan.bien@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Tomasz Kanfiski, Zaktad Mostowtomasz.kaminski@pwr.wroc.pl
doktoranci Zaktadu Mostow




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Artificial intelligence in civil engineering
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2_ W11, K2_W12, C1, C2 Lecl to Lec3 N1, N3
K2S CEB W22
PEK W02 |K2_ W12, K2S CEB W22 C1,C2,C3 Lec4 to Lecl N1, N3
Skills
PEK U01 |K2_U1l6,K2_U17, Cc2,C3 Lecl to Lec3, N2, N3
K2S CEB_U23 Lab1l, Lab2,
Lab5, Lab6
PEK U02 |K2_U16,K2_U17, Cc2,C3 Lec4 to Lec?, N2, N3
K2S _CEB_U23 Labl, Lab4 to
Lab8
Competences
PEK_KO01 [K2 K01, K2_K03 C3 Lab2 to Lab8] N2

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** . from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD
Name in English: Modern testing methods for non-dstructive
inspection of building structures
Name in Polish: Nowoczesne metody bafdanieniszczacych konstrukcji
budowlanych
Main field of study (if applicable): Civil Engineering
Specialization (if applicable): Civil Engineering
Level and form of studies: st 2nd level*, full-time Hpar=thne*
Kind of subject: obligatery / optional / university-wide*
Subject code: CEB006163
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 15 15
University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
Form of crediting Examination| Examination | Examination | Examination | Examinatiod/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 1 2

including number of ECTS$ 20
points for practical (P) classes :

including number of ECTS$
points for direct teacher-student 0.6 0.6
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. The student possesses knowledge of the areasiofaspects of building structures, building

materials and concrete structures.
2. The student knows the principles of building matisrand testing their strength parameters,

SUBJECT OBJECTIVES
C1. Introduction of modern testing methods for gualontrol of building materials and structures
during their erection.
C2. Introduction of modern testing methods for gualontrol of existing building structures.
C3. Learning modern testing systems for NDT exationeof building structures.
C4. Developing skills of basic and advanced tegtireggedures for building structures examination
necessary for evaluation of their technical condki

C5. Strengthening the ability to work in a team amaking students aware of the need to constantly

expand knowledge of modern testing methods fodimgl structures examination.




SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 The student knows and understands thefgp@agplementation of quality control of
building materials and structures during their Boec

PEK W02 The student knows and understands thefgp@gplementation of quality control of
existing building structures with particular atientfocused on the evaluation of the
technical conditions.

Relating to skills:

PEK_UO1 The student is able to plan and carry esttgrocedures components of building
structures and interpret the results of the evaloatf their quality and mechanical
properties.

PEK_U02 The student can evaluate the technicalitonaf building structures using modern
non-destructive testing methods.

PEK _UO03 The student has the skills necessary tonagkern non-destructive testing systems.

Relating to social competences:

PEK_KO1 The student can work independently or ieeen task.

PEK_KO02 The student is aware of the need to cotlgtexpand knowledge of both traditional
and modern testing methods for building structesesmination.

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lecl Introduction, aims, scope and plan of the subj&etef history review of the 5
development of testing methods addressed for mgjlgiructures.
Characteristics of modern testing methods for nestrdctive evaluation of

Lec2 |“in-situ” concrete compressive strength (LOK-T&38PO-Test, COMA- 2
Test).

Lec3 Nondestructive evaluation of concrete tensile gfitenising “pull-off” 1
measurements.

Leca “In-situ” nondestructive evaluation of concrete argpermeability by meang 1
of GWT method.
Characteristics of modern testing methods for nestrdctive evaluation of

Lecs corrosion risk assessment of building structuresr(Bow-Test, Aquamerck 5
Test, Rapie Chloride Test, Corrosion Mapping SysterBloodhound, Galva
Pulse).

Lec Modern testing methods for non-destructive exaronatf structural 3
integrity of building structures (,Impact-Echo”).
Modern testing methods for non-destructive exaronatf structural

Lec7 |integrity of building structures (Impulse Respone&ared thermography, 2
ultrasonic tomography

Lecs Modern methods for locating and identifying thenfeicing steel bars 1
(Cover-Master, Profometer, Ground Penetrating Raddrography).

Lec9 |Final examination test 1
Total hours 15

Form of classes - class Number of
hours
Cl1

Total hours

ir



Form of classes - laboratory Number of

hours
Labl | Introduction. Safety regulations. General dpton of non-destructive >
testing methods.
Lab2 | Shorttest nr 1. Principles of the concretam@ssive strength evaluation by
means of core tests. Introduction to laboratory@sges with ultrasonic 2
measurements
Lab3 | Exercises no 1 - ultrasonic measurementsrietation of ultrasonic pulse
velocity in different building materials and flaveteéction in concrete 2

structures by means of ultrasonic measurements.

Lab4 | Shorttest nr 2. Principles of the concretam@ssive strength evaluation by
means of rebound measurements. Introduction todainy exercises. >
Overview of available testing systems and measuneteehniques.
Interpretation of obtained results.

Lab5 | Short test nr 3. Exercises no 2 - rebound ureagents. Principles of the
concrete compressive strength evaluation by mefipub-out” and “pull- 2
off” measurements.

Lab6 | Exercises no 3 and 4 - “pull-out” and “puff“‘aneasurements and

localization and identification of the reinforcisteel bars in concrete 2
structures. Non-destructive cover layer measuresnent
Lab7 | Introduction and presentation of ,Impact-Echod ,Impulse Response” >
testing methods.
Lab8 | Short test nr 4. Summary and final recognition 1
Total hours 15
Form of classes - project Number of hours
Proj1
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. LECTURE: classic lecture, multimedia preseptagi educational films.

N2. LABORATORY: practical laboratory tests, prep#ra of test reports, discussion of the results
obtained

N3. Consultation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achieveme
(F — forming (during number
semester), P —concluding
(at semester end)

F1 (L1-L2) PEK_UO1
PEK_U02
PEK_UO03
PEK_KO1

Short test no 1

PEK_UO1
PEK_U02
PEK_UO03

Short test no 2,
Assessment of the Exercises no 1
Discussion of the results obtained

F2 (L2-L3)




PEK_KO01

F3 (L4-L5) EEE—Bg; Short test no 3,
PEK UO03 Assessment of the Exercises no 2
PEK:K01 Discussion of the results obtained

F4 (L5-L7) EEE_BS% Short test no 4,
PEK UO3 Assessment of the Exercises no 3 and 4
PEK:K01 Discussion of the results obtained

P (laboratory) = 0,60 x average rating of shortstessults+ 0.4 x average rating of test reports
evaluation

PEK W01

PEK_W02 Crediting with grade basing on the final
P (lecture) PEK_U01 examination test

PEK _UO02

PEK K02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Sansalone M.J., W.B. Streett W.B., Impact-Echo Mstictive Evaluation of Concrete and
Mansory, Buullbrier Press, 1977.

[2] Schickert G., Wiggenhauser H., Non-Destructive ifigan Civil Engineering. Berlin, 1995.

[3] Bungey J.H., Millard S.G., M.G., Testing of Conerét Structures, 4Edition, Taylor&Francis
London and New York, 2006.

[4] Breysse D., Non-Destructive Assessment of Con@etectures: Reliability and Limits of
Single and Combinated Techniques, State of theRport of the RILEM Technical
Committee 207-INR, Springer Dordrecht Heidelbeogndon New York, 2012

SECONDARY LITERATURE:

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr inz. Andrzej Moczko, Department of General Construgtiduilding Engineering Institute,
andrzej.moczko@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Zygmunt Matkowskizygmunt.matkowski@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Modern testing methods for non-destructive inspectin of building structures
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDYCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K_WO06, K_W14, . .

KS_CEB_W22, C1+C2+C5 Lecl+Lec8 N1, N3
PEK W02 |K_WO06, K_W14, . .

KS_CEB_W22, C1+C2+C5 Lecl+Lec8 N1, N3

Skills

PEK U0O1 |K_U02, K _U15, . .

KS_CEB_U21, KS_CEB _U23 c3:C4 LablLab7 N2 N3
PEK U02 |K_U02, K_U15 . .

KS_CEB_U21, KS_CEB_U23 C3+C4 Labl+Lab7 N2 N3
PEK U003 |K_U02, K_U15 . .

KS_CEB_U21 C3+C4 Labl+Lab7 N2, N3

Competences

PEK_KO01 Lecl+Lec8

K_K03, K_KO05, K_K06 C5 Labl-Lab7 N1, N2
PEK_KO02 Lecl+Lec8

K_KO01, K_KO05, K_K06 C5 Labl-Lab7 N1, N2

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** . from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

SUBJECT CARD

Building physics

Fizyka budowli

Main field of study (if applicable): Civil Engineering

Specialization (if applicable):

Level and form of studies
Kind of subject:

Civil Engineering

st 2nd level*, full-time Hpar=-thne*
obligatery / optional / university-wide*

Subject code: CEBO006263
Group of courses: =XES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 15
organized classes in
University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
Form of crediting Examination| Examination| Examinatios | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1 2
including number of ECT$ 2,0
points for practical (P) classes
including number of ECT$ 0,6 0,6
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Graduation of civil engineering, environmergagiineering architecture or city planning studies.

2. Has knowledge of building construction, techhidrawings and general building design.

3. Knows standards, guidelines and regulationstatmmstruction and their detail design.

4. Has theoretical basis of detached house desgjc@nstruction detail solutions.

SUBJECT OBJECTIVES

Cl. Gain knowledge about design rules of modem doergy demand, ecological residential
and commercial buildings and their details.

Cc2. Getting acquainted with renewable energy upagsibilities.

Cs. Getting acquainted with regulations of ratiogrargy preservation with taking thermal, vis
and acoustic comfort of different rooms into coesation.

C4. Getting basis of design team cooperation tmeochform and function with rational energy

usage in buildings.

Ual
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:
PEK_WO01 knows the standards, guidelines and ragokateferring to the design of buildings
and their components

PEK_ W02 possesses knowledge about the influenbailafing investments on the environment

PEK_WO03 has extensive knowledge in the area ottleslements, constructions and buildin
structures

Relating to skills:

PEK_UO1 is able to use advanced specialized tobénwvgearching Internet databases and ot

sources which can be used to find both generatnmdtion and other information
related to civil engineering; is able to use infation technology to communicate ar
know how to obtain software which is used to aiwork of a designer and the
person organizing and managing building processes

PEK _U02 is able to choose a tool (analytical or etical) in order to solve engineering issues
able to use selected software which aid modelinhdasign processes in constructi
PEK_UO03 has skills to solve tasks referring to ctele theoretical issues and also design

elements, constructions and building structures

Relating to social competences:

PEK_KO1 is aware of the need to constantly upgpadéessional and personal competence ir
form of formal or informal education and also imypee and develops knowledge in
the area of modern processes and technology, ddtatgvil engineering

PEK K02 is aware of the importance and also undedst non-technical aspects and
consequences of engineering activity, includinguigrice on the environment and
responsibility for implemented decisions

PEK KO3 is able to work independently and cooperateteam on a specific task;

Is responsible for both the safety of his work &rgdsubjected team’s work

O

ner

d

5 1S
DN

the

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lecl Introduction, work safety regulations training. €&l subjects and passing 1
regulations talk through. Laboratory schedule thtkugh.
Advanced problems of stated and non-stated heat floough building

Lec2 |walls. Thermal dynamics of building wall, thermahss. Rules of proper 2
building design according to heat flow.

Lec3 Heat flow through vv_indows a_nq_glazegl facades. ngﬁgzing, calculation >
methods, technological possibilities, visual cornfdrbuilding users.

Lecd Ne'w' technologies in buidling thermal modgrnisa}tignd loew energy 5
buidlings. Ecological aspect of energy preservaitioouidlings.

Lecs LOIW energy buildings: rating criteria, classificati design and realisation 5
rules.

L The possibilities of renewable energy use in hedarite improvement of

ecb | . o 2
different types of buildings.
Earth-sheltered buildings: classification, typicahstruction details, soil heat

Lec7 |flow, heat transfer through ground walls and flopaesergy covservatign 2
problems

Lec8 |Final test 2
Total hours 15

Form of classes - class Number of
hours

Cl1

Total hours

12



Form of classes - laboratory Nurznber of
ours

Labl | Laboratory scheme talk through. Excercisds ttalough. Familiarize with 1

work safety regulations.
Lab2 | Climate chambers research. 2
Lab3 | Heat flow measurements through building walls 2
Lab4 | Infrared thermal camera measuremets 2
Lab5 | Heat flux measurements (pyranometer, pyrgeemnetdifferential 2

radiometer)
Lab6 | Building Integrated Photovoltaics (BIPV) 2
Lab7 | Thermal comfort 2
Lab8 | Computational building physics 2

Total hours 15

Form of classes - project Number of hours

Proj1

Total hours

Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. Lecture: multimedia presentation of lectureemniat and chosen building physics software.
N2. Laboratory: multimedia presentation, solutidmpmblems with use of laboratory equipment
and software.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semester
end)
P1 (laboratory) PEK U011 Final report from carried out laboratory
PEK _U02 excercises
PEK_UO03
PEK_KO01
PEK_KO02
PEK_KO03
P2 (lecture) PEK_WO01 Colloquium - test
PEK_WO02
PEK_WO03

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Beggs C., Energy Management, Supply and Conservdiisevier, 2002.
[2] Clark J., Energy Simulation in Building Design. &ilCompany, 2001.
[3] Gratia E., DeHerde A.: Passive Solar ArchitectBfRE, 2006.

[4] Hens H., Buildings Physics — Heat, Air and Moistigenst & Sohn, 2007.

13




[5] Moss K., Heat and Mass Transfer in Buildings. Eise2007.
[6] Twidell J., Weir T., Renewable Energy Resourcegldra& Francis, 2006.
SECONDARY LITERATURE:

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr inz. Henryk Nowak, prof. PWr., Zaktad Fizyki BudowlKomputerowych Metod Projektowania,
henryk.nowak@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Maja Staniec, Zaklad Fizyki Budowli i KomputerogtyMetod Projektowania,
maja.staniec@pwr.wroc.pl

dr ElzbietaSliwi nska, Zaktad Fizyki Budowli i Komputerowych Metodorktowania,
elzbieta.sliwinska@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Building physics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***

effect effects defined for main field of

study and specialization (if
applicable)**
Knowledge
PEK W01 |K2 W06 C1, C2 LecltolLec? N1
PEK W02 |K2 W13 C2,C3,C4 LecltoLec7 N1
PEK W02 |K2S CEB W22 C1,C2,C3,C4 Lecltolec? N1
Skills
PEK U01 |K2_UO1 C1,C3 Labl do Lab7 N2
PEK U02 |K2_U08 C2,C4 Labl do Lab7 N2
PEK U03 |K2 U04,K2S CEB U23 Cl, C2,C3, C4Labl do Lab7 N2
Competences

PEK K01 |K2 K01 C3,C4 Labl do Lab7 N2
PEK K02 |K2_K02 C1,C2 Labl do Lab7 N2
PEK K03 |K2 K03 Cca Labl do Lab7 N2

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above
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FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

Specialization (if applicable):

Level and form of studies
Kind of subject:

SUBJECT CARD

Hydrology for building engineers
Hydrologia dla inzynieréw budownictwa
Main field of study (if applicable): Civil Engineering

Civil Engineering

st 2nd level*, full-time ~par-thne*
obligatery / optional / university-wide*

Zat. nr 4 do ZW 64/2012

Subject code: CEB006363
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 15
organized classes in
University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
Form of crediting Examination| Examination | Examinatiosd | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1 2
including number of ECTS$
points for practical (P) classes
including number of ECT$ 0,6 0,6
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student possesses knowledge of the areaatbématics, applied statistics, hydraulics and
hydrology, geology and hydrology
SUBJECT OBJECTIVES

Cl. Gaining a knowledge on the calculation of thatew balance and determination of |its
constituents for river basins.

C2. Acquiring knowledge and skills for calculatiegtreme flows for the catchment controlled
and uncontrolled.

C3. The acquisition of knowledge in the field of thrmatical modeling of hydrological
phenomena.

C4. Strengthening the ability to work in a projegam and the awareness of the need to find new
solutions to theoretical and practical hydrologicalations for sizing of hydraulic structuregs.

16



SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 The student knows and understands the foldébe calculation of water balance and

its components for river basins.

PEK_ W02 The student has in-depth expertise in thelémentation and development | of

hydrometric measurements.

PEK_ W03 The student knows the rules for calculagirgeme flows in the catchment control|ed

PEK_WO04 The student has expertise in modeling thittoov of water from the catchment.
Relating to skills:

PEK _UO1 The student establishes correlations basdgdrometric measurements.
PEK_U02 The student prepares a detailed water talfam the catchment.

PEK _UO03 The student can calculate statistical nustlextreme water flows.

PEK _U04 The student determines water flow in th&rbancontrolled.

PEK_UO05 The student creates a simple model focaéitehment uncontrolled.

Relating to social competences:

and uncontrolled.

PEK_KO01 The student can work independently on tedopmance of a task or project team

PEK_KO02 The student is aware of the need to inerda®wledge in the field of modern

during the hydrological calculations.

computational techniques in hydrology for design lofdraulic structures and
communication

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lecl | Problems and tasks of hydrology for engineers 1
Lec2 | Water balance. Determination of the balance equatenponents. 2

Hydrometry. Measurements of water levels, the fleglocity and watey
Lec3 | .. 2

discharge.
Lec4 | Hydrography. Observations gauges. Rating curverégyrdph. 2
Lec5 | Transfer of a hydrological information. 1
Lec6 | Determination of probable maximum and minimum flows 2
Lec7 | Determination of maximum flow for small catchments. 2
Lec8 |Basics of mathematical modeling of hydrological pbraena. 2
Lec 9 |Test

Total hours 15

Form of classes - class Number of
hours

Cl1

Total hours

Form of classes - laboratory Number of
hours

Labl | Water-economy balance 2
Lab2 | The development of hydrologic curves. 4
Lab3 | The calculation of the maximum probable flovthe controlled catchment. 4
Lab4 | The calculation of the maximum probable flawa small uncontrolled 2

catchment.
Lab5 | Construction of the flood hydrograph. 2
Lab6 | Crediting of the laboratory. 1

Total hours 15
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Form of classes - project

Number of hours

Projl

Total hours

Form of classes - seminar

Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. Lecture: multimedia presentations lecture cante
N2. Laboratory: multimedia presentations, definimgl solving problems using the software,
N3. Consultation in the form of direct meetings a&me-mail

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

2Nt

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semester
end)
P (lecture) PEK_WO01 Final test
PEK_WO02
PEK_WO03
PEK_W04
F (computer laboratory) PEK_WO01 Attendance and report writing
PEK_U02
PEK_KO01
F (computer laboratory) PEK_WO02 Attendance and report writing
PEK_UO1
PEK_KO01
F (computer laboratory) PEK_WO03 Attendance and report writing
PEK_UO03
PEK_KO01
PEK_KO02
F (computer laboratory) PEK_WO03 Attendance and report writing
PEK_U04
PEK_KO1
PEK_KO02
F (computer laboratory) PEK_WO04 Attendance and report writing
PEK_UO05
PEK_KO01
PEK_KO02

P (laboratory etc) = P = (F1+F2+F3+F4+F5)/5

P (lecture) =

18



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
1. Brutsaert W., Hydrology. An Introduction, Cambriddeiversity Press, Cambridge, 2010.
2. Chow V. T., Handbook of Applied Hydrology, McGrawH-ANew York, 1964.
3. Chow V. T., Mays L. W., Maidment D. R., Applied Hydogy, McGraw-Hill, New York,
1988.
4. Davie T., Fundamentals of hydrology, Routledge,ldia Francis Group, London and New
York, 2010.
5. Shaw E. M., Beven K. J., Chappell N. A., Lamb Rydkblogy in practice, Spon Press, Taylo
Francis Group, Taylor & Francis Group, 2011.
SECONDARY LITERATURE:

1. Baban R., Design of diversion weirs. John Wiley énS, 1995.
2. Ghosh S. N., Flood control and drainage enginegcAngy. Balkema/Rotterdam/Brookfield,
1999.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Wojciech Rdowicz, Zaktad Budownictwa Wodnego i Geodewipjciech.Redowicz@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Oscar Herrera-Granados, Zaktad Budownictwa Wodn&gndezji,Oscar.Herrera-
Granados@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Hydrology for building engineers

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2_WO01, K2_W02, K2_W03, C1,C4 Wyl, Wy?2 N1, N3

K2 W09, K2 CEB W22
PEK W02 |[K2_WO01, K2_W02, K2_W03, Ci,C4 Wy1l, Wy3, Wy4 N1, N3

K2 W09, K2 CEB W22
PEK W03 |K2_WO01, K2_W02, K2_W03, C2,C4 Wyl,Wy5, Wy6 N1, N3

K2 W09, K2 CEB W22 Wy7
PEK W04 |K2_WO01, K2_W02, K2_W03, C3,C4 Wy1l, Wy8 N1, N3

K2 W09, K2 CEB W22

Skills
PEK UO1 |K2 UO07,K2_UO08, K2_CEB_U23 Ci1,C4 La2 N2, N3
PEK U02 |K2 UO07,K2 U08, K2 _CEB_U23 C1,C4 Lal N2, N3
PEK U03 |K2 U07,K2 U08, K2 _CEB_U23 C2,C4 La3 N2, N3
PEK U04 |K2_U07,K2_U08, K2_CEB_U23 C2,C4 La4d N2, N3
PEK UO5 |K2 UQ7,K2 U08, K2 CEB U23 C3,C4 La5 N2, N3
Competences

PEK K01 |K2 K03, K2_K04, K2_KO05 C4 Lal do La5 N2, N3
PEK K02 |K2_KO01, K2 K02, K2_KO06 C4 Wyl do Wy8 N1, N3

** _ enter symbols for main-field-of-study/speciadtion educational effects
*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Name in English: Prestressed concrete structures
Name in Polish: Betonowe konstrukcje sgrzone

Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: st 2nd level*, full-time ~par-thne*
Kind of subject: obligatery / optional / university-wide*

Subject code: CEBO006563

Group of courses: YES [NO
Lecture Classes Laboratory Project Seminar

Number of hours of 15 15

organized classes in

University (ZZU)

Number of hours of total 30 60

student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 1 2

including number of ECT$ 2,0
points for practical (P) classes
including number of ECT$ 0,6 0,6

points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Possesses the knowledge and understands badiesroéthods used in structural mechanics,
knows selected CAD software.

2. Possesses the skills of statical analysis of abarspatial structure.

3. Possesses the knowledge of theoretical basicaitéd &lement method and general rules of
nonlinear analysis of engineering structures.

4. Possesses the knowledge and understands caloalatid detailing of a complex concrete
structures — acknowledged by the grade fcsB361.

5. Possesses the knowledge of codes and standardsigh af buildings and elements.

6. Possesses the skills of using internet and othecss for searching general information and
information on building engineering, He possesesskills of using information techiques to
communicate and obtaining CAD software.

7. Is responsible for honest results of his work agliible interpretation.

SUBJECT OBJECTIVES

C1. Forming up of skills of computing and detailioigorestressed concrete structures.

C2. Learning of carrying out of multidimensionaiusttural analysis the prestressed structures.
C3. Gaining of the knowledge of prestress techrsgue methods.

C4. Gaining of the knowledge of limit state anaysf prestressed concrete structures.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 Possesses the knowledge concerning congugatd detailing of complex prestress
structures.

PEK W02 Possesses the knowledge and understarige ddss of complex precast and
monolithic prestressed concrete structures.

Relating to skills:

PEK _UO1 Knows how to design precast or monolitmasfressed element or part of a structur
being prestressed.

PEK_U02 Knows how to check required ultimate andiseability limit states related to
prestressed structures.

PEK _UO03 Possesses the knowledge how to use regpeoties, standards and literature

Relating to social competences:

PEK_KO1 Knows how to extend the knowledge on coptanary concrete structures and desid

methods.
PEK K02 He is responsible for honest results sfdasign.

PROGRAMME CONTENT

Form of classes - lecture Number of hours

The concept of prestressing, historical reviewinitgdns, diferences

Lecl between prestressed and reinforced concrete.

1

Concrete used in prestressed structures, mechapingeical and

Lec2 deformational properties, HPC and special concrete

Lec3 | Prestressing steel — strength, deformatigpsstand geometry, durability. 1

Pretensioned concrete — bond between steel andetenprestressing

Lecd methods and devices.

Posttensioned concrete — cable and achnorage, gpets, methods of

LecS prestressing and injection, elements folded frogmsents

Lec6 |Axisymmetric structures, tanks, pipes, special tpessing methods. 1

Design calculation of prestressed element, lingass and limit states

Lec? method, loss of prestress force in pre- and postdeed concrete. 1

Leco Design of pretensioned beams, selection of sestidimensions, prestressipng 1
force, design situations, ultimate and servicegtilinit states, detailing.
Projektowanie belek kablobetonowych, ksztattowgmizekroju i trasy kabli,

Lecl10 : X . S0 1
stany graniczne, strefa przypodporowa i strefaskogibelki cagte
Design of prestressed compound structures, proteagiainst delimitation,

Lecll . . ; . . 1
capacity, cracking and deflection, reinforcemernaiiag.

Lecl2| Structures prestressed with unbonded tendons. 1
Examples of prestressed structures — roofs andsfigirders, hollow core

Lecl13|and TT slabs, shell elements), halls and frameires, tanks, bridges, 1
viaducts.

Lecl4| Mass production elements — ties, pipes,@atpoles, gantry beams, etc. |. 1
Durability of prestressed structures, corrosiooacrete and reinforcement,

Lecl5| : ; 1
fire and fatigue resistance.
Total hours 15

Form of classes - class Number of
hours
Cl1

Total hours

22

D



Form of classes - laboratory

Number of
hours

Labl

Total hours

In the frame of the project — computer exercisé&shdurs) with applying of the packet of statistical
and geostatistical programs of ISATIS — the vergibisatis 2013.1, dongle key USB connected with
the software Isatis purchased in the Firm GeovadanAvon, Ecole des Mines de Paris, France.

Form of classes - project

Number of hours

Projl

Subject area scope, projects titles subnissio

1

Proj2

Basic assumption and rules.

Proj3

Examples of structures.

Proj4

Preliminary calculations of elements dimensio

Proj5

Rules governing modelling of a structureamputing software.

Proj6

Verification of static computation. Load combinaitioused in ultimate and

serviceability limit states.

Y Y Y N

Proj7

Calculation of prestress loss: instantanéugs

Proj8

Calculation of prestress loss: instantanéugs

Proj9

Calculation of prestress loss: rheologicallos

Proj10

Calculation of prestress forces used in design.

Proj11

Limitation of stress during tensioning.

Proj12

Checking ultimate limit states.

Proj13

Checking servicebility limit states.

Proj14

Detailed problems related to anchorage, shearatigié.

Proj15

Drawings of prestressed structures.

RlRr R PR R R P -

Total hours

[N
(O3]

Form of classes - seminar

Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1. Lecture: Information lecture, problematic leetumultimedial presentations.

N2.Project: Presentation of the project scope,mges of structures, direct collaboration :

discussion with Students.

and

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect
(F — forming (during | number

semester), P —
concluding (at semeste

end)

=

Way of evaluating educational effect achievem

ent

F1 (evaluation of loads | PEK_WO01
and preliminary PEK_UO1
dimensions of a structure)PEK_UO3

PEK_KO1
PEK_K02

Evaluation of the project part
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F2 (static computations | PEK_WO01 Evaluation of the project part
with load combinantions | PEK_UO1
finshed) PEK _UO03
PEK_KO01
PEK_KO02

F3(prestress loss PEK W01 Evaluation of the project part
calculated) PEK_ W02
PEK_UO01
PEK_UO03
PEK_KO01
PEK K02

F4 (calculations of limit | PEK_WO01 Evaluation of the project part
states finished) PEK_ W02
PEK_UO1
PEK_UO03
PEK_KO01
PEK_KO02

F5 (drawing and PEK_WO01 Evaluation of the whole project with grade
specification finished) PEK_WO02
PEK_UO1
PEK_U02
PEK_UO03
PEK_KO01
PEK_KO02

P = 0,1xF1+0,2xF2+0,2xF3+0,2xF4+0,3xF5

P (lecture) PEK_WO01 Colloquium
PEK_WO02
PEK_KO1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Teng S., Kong F. K.: Reinforced and PrestresSedcrete: Eurocodes Taylor & Francis Ltd;
2009.

[2] Navy E. G.: Pre-stressed Concrete. A Fundanhémaroach. Prentice Hall, Upper Saddle Riv¢
New Jersey 07458, 2000.

SECONDARY LITERATURE:

[1] Ghali A.: Circular storage tanks and sil&s& FN Spon, London 2000.

[2] Raju N. K., Pre-stressed concrete, 2008.

[3] Fogarasi G., Pre-stressed concrete technoli2f§6.

[4] Hurst M. K.: Prestressed Concrete Design Tagidrancis, 1998.

[5] EN 1992-1-1: Eurocode 2: Design of concretacttires-Part 1-1: General rules and rules for
buildings.

[6] EN 1992-3: Eurocode 2: Design of concrete stmes-Part 3: Liquid retaining and containing
structures.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Roman Wrdéblewski, Katedra Konstrukcji Betonowyaman.wroblewski@ pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Prestressed concrete structures

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2_WO06, K2_W07, K2_WQ09, C1,C3,C4 Wy1-Wy8 N1
K2 W10, K2S CEB W16, Pri-Pri4 N2
K2S CEB W22

PEK W02 |K2_WO07, K2_W09, K2_W10, C2, Wy9-Wy10 N1
K2S CEB W16, K2S CEB W2 Pro-Pri2 N2

Skills

PEK _UO1 |K2_U04, K2_UO05, K2_U11, C1,C2,C4 Wyl-Wy8 N1
K2_U12, K2_U17, Pri1-Pri4 N2
K2S CEB U18, K2S CEB U23

PEK _U02 |K2_U04, K2_UO05, K2_U11, C4 Wy9-Wy10 N1
K2 _U12, K _U17, K2S_CEB_U183, Pro-Pr12 N2
K2S CEB U23

PEK _U03 |K2_UO1 C3,C4 Wy11-Wy15 N1

Competences
PEK K01 |K2 K01 C3 Wy1l-Wyl15 N1
PEK K02 |K2 K03 C1,C2 Pr1-Pri4 N2

** - enter symbols for main-field-of-study/specidtion educational effects

*** . from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

Specialization (if applicable):

Level and form of studies
Kind of subject:

SUBJECT CARD

Timber structures
Konstrukcje drewniane
Main field of study (if applicable): Civil Engineering

Civil Engineering

: st 2nd level*, ful-time {par-thme*
obligatery / optional / university-wide*

Subject code: CEBO006663
Group of courses: YES [NO
Lecture Classes Laboratory Project Seminar
Number of hours of 15 15
organized classes in
University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
Form of crediting Examination| Examination | Examinatiod | Examination | Examinatiod/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1 2
including number of ECT$ 2.0
points for practical (P) classes
including number of ECT$ 0,6 0,6
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

2S

ir

1. The student is able to identify and make a statéfoads on components and building
structures.

2. The student has knowledge of general mechaniesgitr of materials, and general principlé
of shaping structures.

3. The student knows the rules and the guidelineadds for the design of buildings and the
components.

4, The student has a theoretical basis. He has thtyabicalculating and construction element
and basic building structures of concrete, steaher and masonry structures.

SUBJECT OBJECTIVES

Cl. Knowledge of anatomy of the Wood and ruleiraber grading in terms of the proper use of
the structures.

Cc2. Knowledge of the principles for calculatingsolid and complex elements made with solid
and glued laminatem timber

Cs. Knowledge of the rules for the implementatide@nnectors for mechanical fasteners, car
pentry joints and glued joints. The ability to detae the capacity and vulnerability
connectors.

C4. Knowledge of the principles of protection ahltier structures against biological corrosion

and fire.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 Student knows contemporary, modern buildmagerials and he knows the basic
elements of manufacturing them.

PEK W02 Student has expanded knowledge of anabysssgn and calculating of timber

structures.
Relating to skills:
PEK _UO1 Student can design a modern timber strest@so glulam structures.
PEK_U02 Student can make a graphical project dontatien in selected computer program.
Relating to social competences:
PEK_KO01 Student is aware of the need to improvégssional and personal skills. student

complements and extends knowledge of modern presessl technologies related
civil engineering through formal and informal trzg

PEK K02 Student knows and understands the consegsi@f non-technical aspects and
engineering activities. Sstudent understandsmnipact of these decisions on the
environment and he understands the responsiflitgecisions.

to

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Examples of historical and contemporary objectseraidimber. General >

Lecl discussion of the problems of design of timbercitries

Anatomy of the wood, the effect of anisotropy oe fhysical and
mechanical properties of the material. Natural ab@ristics of wood and
defects.. Specifying the basic mechanical proper@eistomary target sizes
of structural timber. Principles of visual and miaehgrading of wood, the
grading class and strength class. Engineered wamtlipts - the types and
properties.

Lec2

Design of timber structures according to the PNARN5. General rules,

Lec3 ultimate limit states, serviceability limit statbe basis of structural analysi

@

Connectors in timber structures. Joints timber-gmiplate- timber, steel-
Lec4 |timber by using nails, screws, bolts, dowels, gptigs connectors, toothed- 2
plates connectors, nail plates.

The bases for calculating the fire resistance aliegrto EN 1995. The
Lec5 |requirements for fire resistance. The effect ofiiattion in case of fire. 2
Methods for calculating the load capacity.

Glued laminated timber. The parameters of the nat@roduction,

Lec6 technology, connection details. Examples of appboa. 2
Historic timber structures. Biological corrosiontimber structures. Wood
Lec7 |. . . 2
insects and wood-destroying fungi.
Total hours 15
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
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Form of classes - project Number of hours
Explanation of the examination. Set a scheduldasfses and transitional
Projl | periods. General introduction to the design of em&tructures. Deal subjegts 2
design classes.
Proj2 Explanation of the project no. 1 Beams made wighube of mechanical >
fasteners.
Proj3 Explanation of the project no. 1 Spaced columnh wécks or gussets and >
lattice columns
Proj4 Ex_planation of the project no. 2 Design rules &nf in timb(_-:Ar structures by 5
using dowel type fasteners, toothed-plates conreeatrd nail plates.
Proj5 Explanation of the project no. 3 Glued Iaminatmbkier beams. calculation 5
of tapered, double tapered, curved and pitched esrdtbeams.
Proj6 Er);planation of the project no. 3 Load capacitglolam elements in case of 5
Proj7 | Pass classes on the basis of completed ojec 3
Total hours 15
Form of classes - seminar Number of
hours
Seml
Total hours
TEACHING TOOLS USED
N1. Lecture: multimedia presentations
N2. Project: presentation of selected computerehddsign software
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievem

(F — forming (during number
semester), P —
concluding (at semeste

=

ent

end)

F1 (project) PEK UO01, project
PEK_U02
PEK_KO02

F2 (project) PEK_WO02, test
PEK_UO1.

F3

P = 0.4xF1 + 0.5xF2 + 0.1x presence (project)

P (lecture) PEK_WO01, test
PEK_WO02
PEK_KO01

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Buczkowski W. iin. (2009) Budownictwo ogoélne. Tels Konstrukcje budynkow. Arkady,

Warszawa.
[2] Kotwica J. (2011) Konstrukcje drewniane w budowmiettradycyjnym. Arkady, Warszawa.
[8] Mielczarek Z. (1994) Budownictwo drewniane. Arkatlyarszawa.
[4] Neuhaus H. (2008) Budownictwo drewniane. Polskiedgidynictwo Techniczne, Rzeszow.

[5] Nozynski W. (2001) Przyktady oblicAekonstrukcji budowlanych z drewna. WSIiP, Warszaw
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[6] Porteous J., Kermani A. (2007) Structural Timbesigie to Eurocode 5. Blackwell Publishing
Oxford.

[7] Stefaczyk B. iin. (2007) Budownictwo ogdélne. Tom 1 - tdaaty i wyroby budowlane.
Arkady, Warszawa.

[8] Standards:
PN-EN 1995-1-1:2010. Eurokod 5: Projektowanie kanstji drewnianych. Gg¢ 1-1:
Postanowienia ogdlne. Reguty ogoélne i reguty datgezoudynkow.
PN-EN 1995-1-2:2008. Eurokod 5: Projektowanie karstji drewnianych. Gg¢ 1-2:
Postanowienia ogdlne. Projektowanie konstrukcjivagi na warunki pzarowe.
PN-EN 1194:2000. Konstrukcje drewniane. Drewnoddejwarstwowo. Klasy wytrzymaioi i
okreslenie wartdci charakterystycznych.
PN-EN 338:2011. Drewno konstrukcyjne. Klasy wytrajodci.
PN-B-01042:1999. Rysunek konstrukcyjny budowlangngtrukcje drewniane.

SECONDARY LITERATURE:

[1] Becker K., Blass H. (2006) Ingenieurholzbau nacN D052. Einfihrung mit Beispielen.
Ernst&Sohn, Berlin.

[2] Erler K. (2004) Alte Holzbauwerke: beurteilen urashieren. Huss-Medien Verlag Bauwesen
Berlin.

[3] Herzog T., Natterer J., Schweitzer R. i in. (2088)zbau Atlas. Birkhauser, Edition Detail,
Munchen.

[4] Jasiéko J. (2003) Pakzenia klejowe i inynierskie w naprawie, konserwacji i wzmacnianiu
zabytkowych konstrukcji drewnianych. DWE, Wroctaw.

[5] Larsen H., Enjily V. (2009) Practical Design of Ter Structures to Eurocode 5. Thomas
Telford, London

[6] Monck W., Rug W. (2008) Holzbau. Bemessung und Kuokton.. Verlag Bauwesen, Berlin
Thelandersson d_arsenH.J., Ed. (2003Yimber Engineering. Wileg/Sons, London.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr inz. Tomasz Nowak, Zaktad Materiatow Budowlanych, Koulscji Drewnianych i Zabytkowych,
tomasz.nowak@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

1. prof. dr hab. in. Jerzy Jasieko, jerzy.jasienko@pwr.wroc.pl
2. drinz. Tomasz Nowakiomasz.nowak@ pwr.wroc.pl
3. mgr inz. Katarzyna Hamrokatarzyna.hamrol@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Timber structures
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2 W10 Cl,C4 Lec2,Lec,Lect N1
PEK W02 |K2_WO05, K2_W06, C1,C2,C3,C4 Lecl — Lec7 N1
K2S CEB W22
Skills
PEK U01 |K2_U04, K2_UO05, K2_U07, c2,C3,C4 Projl — Proj7 N2
K2S CEB U23
PEK U02 |K2 U12 C2,C3 Proj1 — Proj7 N2
Competences
PEK K01 |KZ2_KO01 C1,C2,C3,C4 Lecl — Lec3, N1
Lec7
PEK_K02 |K2_KO02 Ci1,C4 Lecl — Lecs, N1
Lec7

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Conservation and strengtheningfanonumental
heritage structures

Name in Polish: Konserwacja i wzmacnianie konstrkcji zabytkowych
Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: =1st 2nd level*, full-time Hpar=tine*

Kind of subject: ebligateny / optional / ahiversity-widex

Name in English:

Subject code: CEBO006763

Group of courses: YES ENO*
Lecture Classes Laboratory Project Seminar

Number of hours of 15 15

organized classes in

University (ZZU)

Number of hours of total 30 60

student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examination
/ crediting / crediting crediting with | / crediting / crediting
with grade * | with grade * | grade * with grade * | with grade *

For group of courses mark
(X) final course

Number of ECTS points 1 2

including number of ECTS 1,3
points for practical (P) classes
including number of ECTS 0,6 0,6

points for direct teacher-student
contact (BK) classe

U7

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

—h

1. The student has knowledge of general mechaniengttr of materials, and general principles o
shaping structures.

2. Possesses the knowledge concerning traditionalibgiktonstruction including historical objects|.
3. The student knows the rules and the guidelinesadds for the design of buildings and their
components.
The student has a theoretical basis. He has tlityabicalculating and construction elements and
basic building structures of concrete, steel, tindred masonry structures.
Possesses the knowledge concerning building msteria

4.

5.

SUBJECT OBJECTIVES

C1. The knowledge concerning technology of streegtig of the elements of the traditional
building.

Understanding of the specific calculationstafctures after strengthening.

The knowledge concerning characteristic of @mporary strengthening materials, including
composites.

The knowledge concerning moisture protectidrexisting building.

The knowledge concerning doctrine in the cors@m of historical constructions.

Cc2.
C3.

CA4.
C5.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 Pssesses the knowledge concerning methddeehnology of strengthening of existing
buildings, especially historical objects.

PEK W02 Possesses the knowledge concerning buildatgrials using in strengthening of
historical structures.

Relating to skills:

PEK _U01 Knows how to choose the appropriate tedyyobf strengthening taking into
account the technical state of the building.

PEK_UO02 Knows how to prepare the documentatioroaServation and strengthening works.

Relating to social competences:

PEK KOl Studentis aware of the need to improvégssional and personal skills.

PEK_KO02 Student knows and understands the consegsi@h non-technical aspects and
engineering activities, including the specificatmintervention on the historical object

U7

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Presentation of the range of lecture. Specificadiod classification of
Lecl building destruction causes. 2
Lec2 | Methods of diagnosis of building destruction causes 2
Lec3 | Repair and strengthening of foundations. 2
Lec4 | Repair and strengthening of masonry structures. 2
Lec5 | Repair and strengthening of timber and glulam stines 2
Lec6 | Repair and strengthening of floor structures. 2
Technology of drainage and protection of the exgstbjects against
Lec7 | moisture. Specification of conservation and strieeging of historical 3
building. Crediting colloquy.
Total hours 15
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Lal
Total hours
Form of classes - project Number of hours
.. | Conditions of course crediting. Subject area scBfan of the course.
ProjL Distribution of projects themes. 2
Proj2 The examples of strengthening of foundation andomgsstructures 2
strenghtening.
Proj3 | The examples of strengthening of timbercstnes. 2
Proj4 | The examples of strengthening of floor sties. 2
Proj5 | The examples of strengthening of vault $tmes. 2
Proj6 | Individual project consultations. The ruléshe final documentation. 2
Proj7 | Pass classes on the basis of completed ojec 3
Total hours 15
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Form of classes - seminar Number of
hours

Sel

Total hours

TEACHING TOOLS USED

N1. Lecture: multimedia presentations
N2. Project: presentation of examples

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

ent

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semester
end)
F1 (project) PEK_WO01 Analysis of the projects.
PEK_UO1
PEK_U02
PEK_KO01
F2 (project) PEK_WO01 Presence
PEK_UO1
PEK_U02
PEK_KO01
P = 0,85 x F1+0,15 x F2 (project)
P (lecture) PEK W02 Test
PEK_U02
PEK_KO02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Mastowski E., Spiewska D.,: ,Wzmacnianie konstrukcji budowlanych'tkady, Warszawa
2000

[2] Mitzel A., Stachurski W., Suwalski J.,: ,Awarie ketnukcji betonowych i murowych”, Arkady,
Warszawa 1973

[3] Proceedings of the conference ,Structural Analg$idistorical Constructions”

SECONDARY LITERATURE:

[1] Proceedings of the conference “PROHITECH”

[2] Proceedings of the conference “MURICO”

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

prof. dr hab. in. Jerzy Jasieko, Zaktad Materiatbw Budowlanych, Konstrukcji Dnaianych i

Zabytkowych, jerzy.jasienko@pwr.wroc.pl

MEMEBERS OF THE LECTURERS TEAM

1. prof. dr hab. in. Jerzy Jasieo, jerzy.jasienko@pwr.wroc.pl

2. drinz. tukasz Bednarz lukasz.bednarz@pwr.wroc.pl

3. mgr inz. Witold Misztal, witold.misztal@pwr.wroc.pl

4. mgr inz. Krzysztof Raszczuk, krzysztof.raszczuk@pwr.wrbc.p
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Conservation and strengthening of monumental heritge structures
AND EDUCATIONAAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K_ W02 Cl1-C5 Lecl - Lec7 N1, N2
Proj1 — Proj6

PEK_W02 |K_WO07 C1,C3 Lecl - Lec7 N1, N2
Proj1 — Proj6

Skills

PEK UO01 |K_UO5 C1,C3,C4,C5 Lecl - Lec7 N1, N2
Projl1 — Proj6

PEK U02 |K_U16 C2,C5 Lecl - Lec7 N1, N2
Proj1 — Proj6

Competences
PEK K01 |K K06 Ci1-C4 Lecl, Lec7 N1, N2
PEK K02 |K K12 C5 Lecl, Lec7 N1, N2

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Name in English:  Effective properties of composites introduction to micromechanics

Name in Polish: Wiaciwosci efektywne kompozytow —wprowadzenie do
mikromodelowania

Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering
Level and form of studies: =ist 2nd level*, fuLl-time Fpart=time*
Kind of subject: obligatery / optional / uhiversity-wide*
Subject code: CEBO006863
Group of courses: -YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 15

organized classes in
University (ZZU)

Number of hours of total 30 60

student workload (CNPS)

Form of crediting Examination| Examination | Examinatiod | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 1 2
including number of ECTS$ 2,0
points for practical (P) classes
including number of ECTS$ 0,6 0,6

points for direct teacher-student
contact (BK) classe

oY

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has knowledge regarding continuous amech
2. The student has knowledge and skills in the fiélgtength of materials.

SUBJECT OBJECTIVES

Cl1l. Learning the methodology of multiscale modellingcofposite materials.

C2. Learning the methodology of composite effectiveparties determination.

C3. Gaining an in-depth knowledge of continuous medigmanics and strength of
materials..

C4. Strengthening the ability to work on the task estied to and awareness of the need |to
seek new theoretical and practical solutions.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 The student has an in-depth knowledgenefitiscale modelling.

PEK_W02 The student knows theoretical method of composdatermnals analysis

Relating to skills:

PEK_U01 The student can perform upscaling using the maligstechnique.

PEK_UO02 The student can estimate and determine effectiwegpties of composite
materials.

Relating to social competences:

PEK_KO01 The student is able to work on the implementatibtasks independently or ir
a team (individual preparation of reports and coajp&e problem solving in
the classroom)

PEK_K02 The student @ware of the need to increase knowledge in thd 6écomposite

theory.
PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lecl |Introduction. Principles of micro-macro approach 2
Lec2 | Continuous micromechanics. Method of volume andyhieaveraging, 2
Analytical methods of effective properties estiroatiSingle inclusion
Lec3 . . . 2
problem in diffusion and heat conduction problems.
Lec4 | Maxwell, Mori-Tanaka and self-consistent estimatschemes. 2
Lec5 | Solution of single inclusion problem in elasticity. 2
Lect Analytical effective properties estimation scherfadinearly elastic ’
composites.
Lec? Es_timation of composite effective properties forigitdl image of its 5
microstructure
Lec8 | Final test 1
Total hours 15
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl | Introductory informationPresentation of basic feature of the FlexPDE 2
software. Solving of simple examples.
Lab2 | Solving diffusion problem in simple structafeperiodic composite. 2
Estimation of effective properties.
Lab3 | Individual work of studentPerforming own numerical calculation. 2
Lab4 | Individual work of students. Preparation dfdeatory reports. 2
Lab5 | Numerical determination of Mori-Tanaka andf$ehsistent estimates of 2
effective properties.
Lab6 | Individual work of students. Performing owmmerical calculation. 2
Lab7 | Individual work of students. Preparation dfdeatory reports. 2
Lab8 | The final verification of laboratory reports. 1
Total hours 15
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Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. Classic lecture. Multimedial presentation.
N2. Laboratory: classic and multimedial presentaticegarding laboratory, presentation | of
computer software, examples of problem soluticih womputer software.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievement
(F — forming (during | number
semester), P —
concluding (at semester
end)

F1(laboratory) PEK_UO01, Laboratory report.
PEK_UO02,
PEK_KO01

F2(laboratory) PEK_UO01, Laboratory report.
PEK_UO02,
PEK_KO01

P (laboratory) = P = 0,4xF1+0,4xF2+0,2xParticipaifbaboratory)

P (lecture) PEK_WO01, Final test.
PEK_WO02,
PEK_KO02

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:
[1]  Milton G. W.: The Theory of Composites, Cambridgaw Press, 2002.
[2] Torquato S.: Random heterogeneous materials, Sriag00.
[3] Hornung U.: Homogenization and porous media, SprintP97.
[4] tydzba D.: Effective properties of composites, Wrocta@]1.
SECONDARY LITERATURE:
[1] Cherkaev A.: Variational methods for structuralimization, Springer, 2000.

| SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS) ‘
Dariusz Lydba, Zaklad Geomechaniki i Budownictwa Podziemnego,
dariusz.lydzba@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)
Adrian R&anski, Zaktad Geomechaniki i Budownictwa Podziemngglian.rozanski@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Effective properties of composites — introductiona micromechanics

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***

effect effects defined for main field of

study and specialization (if
applicable)**
Knowledge
PEK W01 |K2 WO02,K2S CEB W22 C1,C3,C4 Lecl — LecY N1
PEK W02 |K2_ W05, K2S CEB W22 C1,C3,C4 Lec4 — LecY N1
Skills
PEK U01 |K2_ U16,K2S CEB_U23 C1,C2 Labl — Lab7, N2
PEK U02 |K2_U1l6,K2S_CEB_U23 C1,C2 Labl — Lab7 N2
Competences
PEK K01 |KZ2_KO03 ca Lab3, Lab4, N2
Lab6, Lab7

PEK K02 |K2 K01 C4 Lecl - Lec7 N1

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Name in English: Methods of applied statistics (@pstatistics)
Name in Polish: Metody statystyki stosowanej (gatatystyka)
Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: st 2nd level*, full-time Hpar=thne*

Kind of subject: obligatery/ optional funiversity-wide*

Subject code: CEBO006963

Group of courses: -¥ES NO*
Lecture Classes Laboratory Project Seminar

Number of hours of

organized classes in 15 15

University (ZZU)

Number of hours of total

student workload (CNPS) 30 60

Form of crediting Examination| Examination | Examinatior | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *

For group of courses mark
(X) final course

Number of ECTS points 1 2

including number of ECT$ 2,0
points for practical (P) classes
including number of ECT$ 0,6 0,6

points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Possesses the knowledge required in the programimseapndary school, connected with
mathematics and information science (computer sejen

2. Possesses the knowledge concerning the mathematatbematical statistics and informat

science foundations.

Possesses the skills of basic making of mathenhasitzdistics tools and basic informatipon

techniques.

3.

SUBJECT OBJECTIVES

Cl. Gaining of the knowledge concerning geostatisioundations (grounds), representing
branch of applied (spatial) statistics, gettingjuminted with basic descriptions, definitions
and notions applied in geostatistics, such as dgample: variogram, covariange,
autocorrelation, variograms modeling, cross-vdiisa kriging, cokriging, interpolation,
estimation, simulation, Gaussian models.
Making acquaintance with basic models and tec®s applied in linear stationafy
geostatistics and non-linear, non-stationary @eissics.
Forming up of skills of carrying out of multidénsional structural (variographic) analysig

variation of parameters (regionalized variabledgscribing the studied regionaliz

C2.

of
bd

Cs.
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phenomena and of performing of interpolation asiih@ation of averages values Z* of these

parameters, in regular elementary grid.
C4. Learning of carrying out of multidimensional stuictl analysis of variation of the studis

phenomena and of using of interpolation and esiomatechniques and performing of the

evaluation of their applying meaning.

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK W01 Possesses the knowledge concerning anedppkostatistics foundations, taking into

account of basic empirical measures of spatialatian and interpolation and estimati
techniques, and also concerning their meaningcimieal sciences and Earth sciences.

on

PEK_ W02 Knows the foundations (grounds) of subget (problems) related to the investigating of

regionalized phenomena in various areas of knowledgr instance: civil engineering,
geodesy, mining, environment engineering, geologlyyironment protection) and he

understands their meaning during the elaboratirththa developing of area (2D), spatial

and spatial-time (3D and 4D) geostatistical models.
Relating to skills:

PEK UO01 Knows how to carry out the evaluation o$ibsstatistics and to calculate isotropic and
directional variograms of the studied parametes determine character and degree their

variation, how to describe and characterize anotmoigy of variability of the considered

parameters.
PEK U022 Knows how to calculate variograms, blockgdams, raster and isoline maps, and or
ground of maps he knows how to perform delineaging sections along the sections lin

and moreover he knows how to carry out interpretaf the results of geostatisti¢al

analyses.

the
es,

PEK _U03 Knows how to perform grid sections using glenerated sets and how to carry out on their

ground , for instance, an initial analysis of sedter conditions for the needs of civil

engineering or also geological-mining conditionstfe needs of mining.
PEK _U04 Knows how to serve a specialistic geostedilssoftware, contained in special packe

of

geostatistical software and knows how to use adequ@mputer programs, how to copy,

elaborate and interpret the results of spatialyseal (geostatistical studies) and how
prepare projects.
Relating to social competences:

to

PEK_KO1 Knows how to work independently and togetligh team for the realizing of undertaken

task.
PEK K02 Knows how to use of the grounds of knogkaonnected with obliging assumptig
existing in geostatistics and how to use suitabldydical algorithms.

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Conditions of course crediting. Literature contentsitroduction tq
geostatistics, basic descriptions, definitions amotions (geostatistic

1°2}

Lecl . ; . . ) 1
regionalized phenomena, variogram, covariance, cautelation,
interpolation, estimation, simulation).

Lec? Basic informations connected with theory of linstationary geostatisti¢s 1
and non- linear and non-stationary geostatistics.
Structural analysis of variation of the studiedgmaeters using of variogram

Lec3 . ’ ) . . 2
function, covariance function and autocorrelationdtion.

Lecd Modeling of empirical variograms by means of atiegl theoretica 1

functions (“geostatistical models”).

Lec5 | Cross-validation of assumed theoretical modekngpirical variograms. 1

ns

Lec6 Investigating of an anisotropy of the studied pagters variation, using the

directional variogram function.
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Lec? Estimating by applying with quick interpolaticgchniques and estimatiory 3
techniques
Lec8 | Geostatistical simulations 1
Lec9 | Practical aspects of applying with kriging and @i@tion methods 1
Lec10 | Fields (areas) of applications of geostatisticailrods in country and abroad. 1
Lec11| Crediting colloquy 2
Total hours 15
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours

Labl |[Subject area scope. Literature contents. dppies of BHP. Conditions df
course crediting. Admonition of basic geostatidta@scriptions, definitions 1
and notations. The elaborating of thematical dateb (2D, 3D), making the
ground for geostatistical calculations.

Lab2 | Geostatistical studies (2D, 3D) of geologmadiineering parameters 2
variation of soils and underground waters.

Lab3 | Geostatistical studies (2D, 3D) of environmaémrind chemical parameters 2
variation of underground waters.

Lab4 | Integration of content of data bases comgimeological-engineering and 2
environmental parameters values, concerning sdgwanvironments, i.e
soils and underground waters.

Lab5 | Spatial analyses (2D, 3D) of parameters ofemainresources deposits 2
variation.

Lab6 | Processing and modeling of geological-mirpagameters (data) in mining 2
(3D).

Lab7 | Non-stationary case study, presented foram& as an analysis pf 2
geological and seismic data.

Lab8 | Images filtering presented for instance as aaalysis of geological- 1
engineering, environmental, climatical, deposit araterial parameters.

Lab9 | Course crediting 1
Total hours 15

In the frame of the project — computer exercisé&shdurs) with applying of the packet of statistical
and geostatistical programs of ISATIS — the versibfsatis 2013.1, dongle key USB connected with
the software Isatis purchased in the Firm GeovadanAvon, Ecole des Mines de Paris, France.

Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours
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TEACHING TOOLS USED

N1.Lecture — Multimedial presentations. Word preation. Explanation of some definitions on the

black-board. Replying to requestions of students.

N2. Project (realized in computer laboratory) —ryiag out of thematical projects on computers pnd

reports on the ground of distributed didactic mate and the prepared data bases deriving from
own sources (thematic data bases). Word and multahgresentation, explanation of some
definions on the black-board. Direct collaborataymd discussion with Students.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievement
(F — forming (during | number
semester), P —
concluding (at semester
end)
F1 (computer laboratory) PEK_WO1, Average evaluation on the ground of projects.
PEK_UO1
F2 (computer laboratory) PEK_WO1, Activity during courses.
PEK_UO1,
PEK_KO1
F3 (computer laboratory) PEK_WO1, Participation (presence) in project courses redlize
PEK UO1, in computer laboratory.
PEK_KO1
F7 (lecture) PEK_WO1, Colloquy
PEK_UO1
F8 (lecture) PEK WO1, Presence during lectures.
PEK UO1
P (laboratory etc) =
P (lecture) =

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1]
[2]

[3]
[4]
[5]

[6]
[7]

[8]
[9]

SECONDARY LITERATURE:

Armstrong M., Basic Linear Geostatistics. BerlSpringer, 1998, s. 153.
Armstrong M. & Dowd P. A. Editors. GeostatistlcSimulations. Kluver Academic Publisher,
Dordrecht, p.265, 1994.
Chiles J. P., Delfiner P., Geostatistics: Madgl|Spatial Uncertainity. N. Y.: Wiley, (Wiley
series in probability and statistics), 1999.
Clark I. & Harper W.V., Practical Geostatistiz800. Ecosse North America L1c Columbus Ohio,
USA, p.342.
Isaaks E., Srivastava R.Mohan, Introductiofiplied Geostatistics. New York Oxford, Oxfard
University Press, 1989.
Lantuejoul C., Geostatistical Simulation, Masleind Algorithms. Berlin: Springer, 2002.
Namystowska-Wilczyiska B., Geostatystyka Teoria — Zastosowania. @&cyVydawnicza
Politechniki Wroctawskiej. Wroctaw 2006 r., s. 265.
Rivoirard J., Introduction to Disjunctive Krigiy and Non-linear Geostatistics. Oxford: Clarendon,
1994.
Wackernagel H., Multivariate Geostatistics, Amroduction with Applications. 2 nd edition,
Springer — Verlag Berlin Heidelberg New York, 1998256.

[1]
[2]
[3]

Deutsch C. & Journel A, 1998, GSLIB: Geostatsit Software Library and User’s Guide.
Oxford University Press, New York, Oxford. p. 369.
ISATIS, Isatis Software Manual. Geovariance&éole des Mines de Paris, Avon Cedex, France,
January 2001, s. 585.
Mucha J.: Metody geostatystyczne w dokumentowaridz., Akademia Gérniczo- Hutniczg,
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Wydziat Geologii, Geofizyki i OchronySrodowiska, Katedra Geologii Kopalnianej, Krak

1994., s. 155.

[4] Mucha J.: Struktura zmienbd zawartgci [Zn] i [Pb] w Slasko-Krakowskich zigach rud Zn-Ph.
Studia, Rozprawy, Monografie nr 108, Wydawnictwostytutu Gospodarki Surowcami

Mineralnymi i Energi PAN, Krakéw 2002, s. 149.

[5] Namystowska-Wilczyska B., Zmienng: zt6z rud miedzi na monoklinie przedsudeckiejwietle
bada geostatystycznych. Prace Naukowe Instytutu GeatkichHydrotechniki Politechniki
Wroctawskiej 64, Seria: Monografie 21, Wroctaw 1993207.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Prof. dr hab. Barbara Namystowska-Wilazgka,

Instytut Geotechniki i Hydrotechniki Wydziat Budoigtwa Lagdowego i Wodnego Politechniki
Wroctawskiej, Zaktad Geologii ltynierskiej iSrodowiskowe;.

Barbara.Namyslowska-Wilczynska@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Methods of applied statistics (geostatistics)
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDYCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |K2_ W01, K2_W09, ci,c2,c3,Cc4 Lecl- Lec8 N1, N2
K2S CEB W22 Proj1-Proj7
PEK W02 |[K2_WO01, K2S_CEB_W22 C1,C2,C3,C Lecl- Lec§ N1, N2
Proj1-Proj7
Skills
PEK _UO1 |K2_U01, K2S_CEB_UZ23 Cci1,C2 Lecl-W Lec6 N1, N2
Proj1-Proj7
PEK U02 |K2_U03, K2S_CEB_UZ23 C1-C3 Lec2- Lec8 N1, N2
Proj1-Proj7
PEK _U03 |K2_U08, K2 _U17, C1-C3 Lec7- Lec9 N1, N2
K2S CEB U23 Proj1-Proj7
PEK U04 |K2_U1l6,K2_U17, Ci1-C4 Lec2- Lecl10 N1, N2
K2S CEB U19, K2S CEB U23 Proj1-Proj7
Competences
PEK K01 |K2_KO01, K2_K02, K2_KO03, C1-C2 Lecl- Lec7 N1, N2
K2_ K06 Proj1-Proj7
PEK K02 |K2_KO01, K2_K02, K2_K03, C3-C4 Lec4- Lecl0 N1, N2
K2_KO06 Proj1-Proj7

** - enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

Name in English:
Name in Polish:

SUBJECT CARD

Construction project management
Zarzdzanie przeds¢wzieciami budowlanymi

Main field of study (if applicable): Civil Engineering

Specialization (if applicable):

Level and form of studies:
Kind of subject:

Civil Engineering
st 2nd level*, ful-time {par-thme*
obligatory / eptional-tuniversity-widex

Subject code: CEBO008163
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 30
organized classes in
University (ZZU)
Number of hours of total 60
student workload (CNPS)
Form of crediting Examination| Examination| Examinatios | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 2
including number of ECTS$
points for practical (P) classes
including number of ECT$ 1,2
points for direct teacher-student
contact (BK) classes

*niepotrzebne skigdi¢

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has the knowledge on construction t#oby and organization
2. The student is capable to elaborate the time séheoill of quantity and cost plan of construction

projects.

3. The student knows the basic roles of structurabdesf construction objects

SUBJECT OBJECTIVES

C1.
c2.

execution of construction processes

Cs.

to transfer the knowledge on construction tajeanagement
to train competencies for identification anslalging of considerable problems concerning

and supervision of teams in construction industry

C4.

to get the ability for self-study and continadeiarning of new problems solving.

the prepare the alumni for self-dependent mamalgositions focused on construction works
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 the student knows procedures of constnugiiojects management, has the knowle
on organization and management of complex coct&bruprojects, has the knowledg
on evaluation of project economy, supervisioprgiects, and computer-aided
planning of projects.

PEK_ W02 the student has knowledge on performindtisiness in construction industry, does
understand basic roles of company finance an@&most control procedures as lon
as project time management

PEK_WO03 the student knows basic role of constradiev regulations and corresponding
administration procedures, including environmerggllations, power energy
regulations, waste management law, geologicablasvknows the basic roles of
facility management.

Relating to skills:

PEK _UO1 can plan and prepare the investment prdoessecution phase, including tendering
managing of construction project and fundamertd#itiamanagement
PEK_U02 can use the advanced tools for internebémel sources searching the building

information, can use the IT tools for interperdamammunication and can get and us
the software needed for effective organization matiagement of construction

projects.

PEK _UO03 can elaborate the time schedule of woskigrag as the bill of quantity; also, can
evaluate the economy of construction project.

PEK_U04 can evaluate the risk allocated to exenusfaa construction project

Relating to social competences:

PEK_ KO1 the student is aware of need of permamenéasing of professional and personal

competencies by means of formal and not formaiityg exercises on new
construction technology problems.
PEK K02 the student can think and act in entrepréaleway.

dge

5€

PROGRAMME CONTENT

Form of classes — lecture Number of hours

Lecl | CPM models. Procedures and regulations. Duti@sajéct participants.

Lec2 | The investment process: master plan, documentsnatkecisions — part 1.

Lec3 | The investment process: master plan, documemsnagecisions — part 2.

Lec4 | Tendering. Types of tenders. Public and privaceprements.

Lec5 | Organization of construction projects and companie

Lec6 | Offers and contracts in construction.

Lec?7 | FIDIC contracts.

Lec8 | Insurance in construction industry. Commodity Exaie in construction.

Lec9 |Feasibility study in construction

Lec10| Critical Path Method and managing of projects

Lec11 | Evaluation of project effectiveness by NPV and HeBhnics.

Lec12| Cost control of construction projects.

Lec13| Earned Value Method for construction projects.

Lec14 | Completion of construction project. Final handingeoprocedures.

NININININDINDINDININDINDNINDININININ

Lecl15| Final semester quiz

w
o

Total hours
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Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Seml
Total hours

TEACHING TOOLS USED

N1. Regular lecture with multi-media presentatiBresentation of construction case studies.
Presentation of annual report data of real coostnu companies.
N2. Demonstration of some recognizable softwackgges for project management.

N3. Contact hours for students.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

ent

Evaluation Educational effect | Way of evaluating educational effect achievem
(F — forming (during | number
semester), P —
concluding (at semester
end)
PEK_WO01
PEK_ W02
PEK W03
PEK UO01
PEK U02 final semester quiz
PEK_U03
PEK U04
PEK W01
PEK_WO01

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] A Guide to the Project Management Body of Knowledgmurth Edition.
Project Management Institute, 2009.
[2] Clough R.H ., Sears G. A., Construction Projechitgement. JohnWiley 1991
[3] Code of Practice: Project Management for constraciind development. Blackwell Publ. 2002
[4] Ferry D. J., Brandon P. S., Ferry J. D., Cost Riamof Buildings. Blackwelll Science, 1999.
[5] Fewings P., Construction Project Management — &giated approach. Taylor&Francis, 2005.
[6] Harris F., McCaffer, Modern Construction Managem&téackwell Sci. Publ. 1989
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[7] Lambeck R., Eschemuller J., Urban Constructiond@tdyflanagement. McGraw-Hill, 2008.

[8] Lester A., Project Management — Planning and Co(BrbEdition). Elsevier, 2007.

SECONDARY LITERATURE:

[1] Fisk E. R., Construction project administrationafRen 2006.

[2] Gould F. E., Managing the construction processr9ees2005

[3] Kerzner H., Project Management. Van Nostrand Reimp., 1984

[4] Johnson R. E., The Economics of Building, JohnWile&380

[5] Woodward J. F., Construction Project Managemenettia it right first time. Thomas
Telford 1997.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Andrzej Czemplik, PhD, CE, PE, Department of Constuction Methods and Management

andrzej.czemplik@pwr.wroc.pl, www.ib.pwr.wroc.pl/czemplik

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Construction project management
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDYCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2_ W11, K2 W12, K2_W15, C1,C2,C3,C4 Lecl, Lec4, N1, N2, N3

K2S CEB W21 Lec5 to Lec9
PEK W02 |K2_W11, K2 W12, C1,C2,C3,C4 LeclOto Lecl3 N1, N3

K2S CEB W21
PEK W03 |K2_W11, K2_W12, K2_W13, C1,C2,C3,C4 Lecz, Lec3, N1, N3

K2 W14, K2S CEB W21 Lec4, Lecl4

Skills

PEK U01 |K2_UO01, K2_U14, C1,C2,C3,C4 Lecltolecl4d

K2S CEB U23
PEK U02 |K2 UO01, K2S CEB _UZ23 C1,C2,C3,C4
PEK U03 |K2 U08, K2 U13 C1,C2,C3,C4 LeclO, Lecl2 N1, N2, N3
PEK U04 |K2_Ul4 C1, C2,C3,C4

Competences

PEK K01 |K2_KO01, K2_K02 Cc2 Lecl do Lec4 N1
PEK K02 |K2_KO05 C3 Lecl do Lecl4 N1, N2, N3

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING
SUBJECT CARD

Name in English: Sustainable housing

Name in Polish: Budownictwo zréwnowaone

Main field of study (if applicable): Civil Engineering

Specialization (if applicable): Civil Engineering

Level and form of studies: st 2nd level*, full-time Hpar-thne*
Kind of subject: obligatery / optional / university-wide*

Subject code: CEB008263
Group of courses: =XES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 15 15
organized classes in
University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
Form of crediting Examination| Examination| Examinatios | Examination | Examinatios/
/ crediting / crediting crediting with | / crediting crediting with
with grade * | with grade * | grade * with grade * | grade *
For group of courses mark
(X) final course
Number of ECTS points 1 2
including number of ECT$ 2,0
points for practical (P) classes
including number of ECT$ 0,6 0,6
points for direct teacher-student
contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Graduation of civil engineering, environmergagiineering architecture or city planning studies.

2. Has knowledge of building construction, techhidrawings and general building design.

3. Knows standards, guidelines and regulationstatmmstruction and their detail design.

4. Has theoretical basis of detached house desgjc@nstruction detail solutions.

SUBJECT OBJECTIVES

Cl. Gain knowledge about design rules of modem,dnergy demand, ecological residentjal
and commercial buildings and their details.

Cc2. Getting acquainted with renewable energy upagsibilities.

Cs. Getting acquainted with regulations of ratiozxaérgy preservation with taking thermal, vispal
and acoustic comfort of different rooms into coesation.

C4. Getting basis of design team cooperation tmeochform and function with rational energy
usage in buildings.
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SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 knows the standards, guidelines and ragokateferring to the design of buildings
and their components

PEK_ W02 possesses knowledge about the influenbailafing investments on the environment

PEK_WO03 has extensive knowledge in the area otwaleslements, constructions and building
structures

Relating to skills:

PEK_UO1 is able to use advanced specialized tobénvgearching Internet databases and other

sources which can be used to find both generatnmdtion and other information
related to civil engineering; is able to use infation technology to communicate and
know how to obtain software which is used to ael\ork of a designer and the
person organizing and managing building processes

PEK _U02 is able to choose a tool (analytical or etical) in order to solve engineering issues; is

able to use selected software which aid modelinbd@asign processes in constructipn

PEK_UO03 has skills to solve tasks referring to ctele theoretical issues and also design
elements, constructions and building structures

Relating to social competences:

PEK_KO1 is aware of the need to constantly upgpadéessional and personal competence ir
form of formal or informal education and also imypee and develops knowledge in
the area of modern processes and technology, ddtatgvil engineering

PEK K02 is aware of the importance and also undedst non-technical aspects and
consequences of engineering activity, includingugrice on the environment and
responsibility for implemented decisions

PEK KO3 is able to work independently and cooperateteam on a specific task;

Is responsible for both the safety of his work &rgdsubjected team’s work

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Course subjects and passing regulations talk thrdbigstainable building
Lecl |design basic information. LCA — building life cggltotal building costs. 2

Environmental influence of buildings.

Building environmental impact methods. Social,rexuical and

Lec2 environmental aspects of sustainable building dedigw regulations

Global and local greenhouse gas emission. Carlmxidéi reduction
Lec3 | strategies. Energy production from different fuémission factors. Fuel 2
equity. The primal energy conversion coefficients.

Classification of low-energy buildings. Buildingagbe coefficient. Basic angd

Lec4 |advanced building design methods. Heat flow throngidows and glazed 2
facades.
Building thermal mass. Ventilation system, heabwety, ground-coupled

Lec5 2
heat exchanger
Renewable energy resources in global and locag stslage in low-energy

Lec6 : it 2
and passive buildings.
Examples of low-energy and passive buildings. AgapBolutions. Possible

Lec? . ; 7 . . . ) 2
solutions to carry in buildings in polish climate.

Lec8 |Final test 1
Total hours 15
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Form of classes - class

Number of

hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Proil Project subjects and passing regulations talk tiitodlanding over design 1
rOJL | cases. Familiarize with work safety regulations.
Proj2 | U-value calculations for building partition. Untggai cases 2
Proi3 Correct arrangement for rooms with different fuocs in horizontal and 2
1% | vertical plane. Daylight access.
Proj4 | Building shape coefficient. Building thermal mass. 2
Proj5 | Optimisation of heat gains and losses in buildiwgh different purpose. 2
Proi6 HVAC (heating, ventilation, air conditioning) andH® (domestic hot 2
) water) systems
Proj7 Renewable energy sources. Usage possibilitieslamB@nd all over the 2
world.
Proj8 | Infrared thermography. Thermogram interpretation. 2
Total hours 15
Form of classes - seminar Number of
hours
Seml
Total hours
TEACHING TOOLS USED
N1. Lecture: multimedia presentation of lectureenat.
N2.  Project: multimedia presentation of projectenial. Solving problem with use of MS Office
software
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation Educational effect | Way of evaluating educational effect achievem

(F — forming (during
semester), P —
concluding (at semeste

end)

number

=

ent

P1 (project)

PEK_UO1
PEK_U02
PEK_UO03
PEK_KO1
PEK_KO02
PEK_KO03

Design case accomplishment

P2 (lecture)

PEK W01 Colloquium - test
PEK_W02

PEK_WO03
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PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Beggs C., Energy Management, Supply and Conservdisevier, 2002.
[2] Clark J., Energy Simulation in Building Design. &jilCompany, 2001.
[3] Gratia E., DeHerde A.: Passive Solar ArchitectBRE, 2006.

[4] Hens H., Buildings Physics — Heat, Air and MoistlEenst & Sohn, 2007.
[5] Moss K., Heat and Mass Transfer in Buildings. Bise\2007.

[6] Twidell J., Weir T., Renewable Energy Resourcegldra& Francis, 2006.
SECONDARY LITERATURE:

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr inz. Maja Staniec, Zaklad Fizyki Budowli i KomputerogtyMetod Projektowania,
maja.staniec@pwr.wroc.pl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Henryk Nowak, prof. PWr., Zaktad Fizyki BudowlKomputerowych Metod Projektowania,
henryk.nowak@pwr.wroc.pl

dr inz. Lukasz Nowak, Zaktad Fizyki Budowli i Komputeroaly Metod Projektowania,
lukasz.nowak@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Sustainable housing
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***

effect effects defined for main field of

study and specialization (if
applicable)**
Knowledge
PEK W01 |K2 W06 C1, C2 Lecl do Lec7 N1
PEK W02 |K2 W13 C2,C3,C4 Lecl do LecT N1
PEK W02 |K2S CEB W22 C1,C2,C3,04 Lecl do Lec7 N1
Skills
PEK U01 |K2_UO1 C1,C3 Proj1 do Proj7 N2
PEK U02 |K2_U08 C2,C4 Proj1 do Proj7 N2
PEK U03 |K2 U04, K2S CEB_U23 C1, C2, C3, C4Projl do Proj7 N2
Competences

PEK K01 |K2 K01 C3,C4 Projl1 do Proj7 N2
PEK K02 |K2_K02 C1,C2 Projl do Proj7 N2
PEK K03 |K2 K03 C4 Projl do Proj7 N2

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above
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Zat. nr 4 do ZW 64/2012

Name in English:
Name in Polish:

Kind of subject:

FACULTY OF CIVIL ENGINEERING

SUBJECT CARD

Master (MSc) thesis seminar

Seminarium dyplomowe

obligatory

Main field of study (if applicable): Civil Engineering
Specialization (if applicable):
Level and form of studies:

Civil Engineering
st 2nd level*, fuII tlme#p%a%

Subject code: CEBO009863
Group of courses: —¥ES NO*
Lecture Classes Laboratory Project Seminar
Number of hours of 30
organized classes in
University (ZZU)
Number of hours of total 90
student workload (CNPS)
Form of crediting Examination| Examination | Examinatios/ | Examination | Examination
/ crediting / crediting crediting with | / crediting / crediting
with grade * | with grade * | grade * with grade * | with grade *
For group of courses mark
(X) final course
Number of ECTS points 3
including number of ECTS 2.7
points for practical (P) classes
including number of ECTS 1,1
points for direct teacher-
student contact (BK) classes

* delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

4.

1. Has basic theoretical knowledge and skills in adance with the requirements of the
field of studybuilding of the second cycle program, including specigityi Engineering.

2. Can shape, model, analyze, and measure comporferasiplex buildings.

3. Knows the applicable standards, guidelines andaéguas of construction, including

extended for studying a specialty.

Has abilities and computational efficiency in thesign of building structures, including

the use of advanced computer-aided techniquesdacalculation and plotting.

SUBJECT OBJECTIVES

Cl1.
C2.

Cs.

C4.

C5.

Synthesis of knowledge from the completed studmespaactical experience.
Creation of @ucation skills to assess the suitability and dagluf various tools and
sources of information to solve engineering proldem
Creation oeducation abilities of independent developmentdsrdonstration of
technical issues in the construction industry, gisimultimedia techniques.

Acquiring ability to develop a master thesis araiaical and comprehensive look at
technological solutions.
Learn how to prepare basic studies of a sciertifiechnical knowledge.
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C6. Developing skills of preparation, critical evaluatiand presentation of experimental
results and evaluation studies.

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 Has in-depth knowledge of issues related to thetcoction industry, in
particular relating to diploma specialization.

PEK_W02  Has knowledge of the techniques and methods ofrgyahd participation in
public discussion on the issue of the construatiolustry.

Relating to skills:

PEK_UO1 Has specific skills for solving problems in the straction industry,
particularly in specialtgivil Engineering.

PEK_U02 Has the ability to collect and critically analyZem a variety of sources, of
information about the construction industry, intmandar, of the realized
diploma specialization.

PEK_UO03 Isable to conduct properly design, implementation rmad¢te, using advance
multimedia technology, complex technical preseatetiin the area of
construction, and in particularly of the speciaiyil Engineering.

PEK_U04 Has the ability, in accordance with scientific giles and using research
techniques, to prepare and implement a preliminammk on a research
leading to solutions of complex engineering proldehat occur in the
construction industry.

PEK_UO05 Is able to prepare all the necessary informatigorésent the essence of
popular scientific or technical problems.

Relating to social competences:

PEK_KO01 Is able to work independently over the implementabf the forthcoming
thesis.

PEK_KO02 Has the ability to prepare and execute complexgmtasion and the ability to
participate in discussions in a public forum oni¢spelated to construction.

PEK_KO03 Is aware of the social role of technical collegadyrate in defining and
delivering to public the information and opinions the achievements of
technology and other aspects of engineering.

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lecl
Total hours
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
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Form of classes - project Number of hours
Projl
Total hours
Form of classes - seminar Number of
hours
Introduction to the course, range of subject, c®wrganization, the 2
Semi principles of evaluation. Methodology for the desand

development of complex multimedia presentationsgisomputer
tools. Sources of information and how to colleenthand analyze.

Examples of the use of advanced software featarpeessentations
related to the theme of the course - an analydiseoddvantages and
Sem2 | disadvantages of discussed presentations. Rulecbnical 2
presentation. Formulating questions and answeiaglthre
discussion in a public forum.

Presentation of the principles of preparation anplémentation of

Sem3 issues related to the conduct of basic researc@mBles. 2

Sema Ind!vidual mu_ltimed!a presentations related totiby@c of theses (1st 5
series) and discussion.

Sems Ind@vidual mulltimedia presentations related totiby@c of theses (1st 5
series) and discussion.

Semé Ind@vidual mulltimedia presentations related totiby@c of theses (1st 5
series) and discussion.

Sem?7 Ind@vidual mulltimedia presentations related totiby@c of theses (1st 5
series) and discussion.

Sems Individual multimedia presentations related totihygic of theses (1st 5

series) and discussion.

Sem9 | Summary of the 1st series of presentations. Disouiss 2

|

Individual multimedia presentations related totiy@c of theses (2n

Seml10 . . . 2
series) and discussion.
Individual multimedia presentations related totihygic of theses (2nd
Semll . . . 2
series) and discussion.
Individual multimedia presentations related totihygic of theses (2nd
Semil2 . . . 2
series) and discussion.
Individual multimedia presentations related totihygic of theses (2nd
Sem13 . . . 2
series) and discussion.
Individual multimedia presentations related totihygic of theses (2nd
Seml4 . . . 2
series) and discussion.
Sem15 | Summary of the results of the seminar and credition 2
Total hours 30

TEACHING TOOLS USED

N1. Multimedia presentations - own and collegues.
N2.  Discussion of problems among students.

N3. Evaluating of presentations - with justification.
N4. Contact hours
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EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect numberWay of evaluating educational effect
(F — forming (during achievement

semester), P —
concluding (at semester
end)

F1 (seminar) PEK_WO01, PEK_WO02, | Multimedia presentations - series 1
PEK_UO01, PEK_U02,
PEK_UO03, PEK_U04,
PEK_UO05, PEK_KO01,
PEK_KO02, PEK_KO03

F2 (seminar) PEK W01, PEK_WO02, | Multimedia presentations - series 2
PEK_UO01, PEK_U02,
PEK_U03, PEK_U04,
PEK_UO05, PEK_KO01,
PEK K02, PEK_ K03

F3 (technical PEK_WO01, PEK_UO01, | Activity and the value of the substantive
discussion) PEK U022, PEK_K02 vote in the discussions

P =0,35 x F1+0,35 x F2+0,2 x F3 +0,1 x ob&cno

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

Literature depending on specialty, theme and dimign which student is preparing his
diploma.

SECONDARY LITERATURE:

1.  Zurek E.: Sztuka prezentacji czyli jak przemawabrazem (Ptyta CD). Wyd. Poltex, 2008.
2. Grzybowski P., Sawicki K.: Pisanie prac i sztidtaprezentacji. Wyd. Impuls, 2010.

3. Blein B.: Sztuka prezentacji i wgpien publicznych. Wyd. RM, 2010.

4. Wiszniewski A.: Jak pigaskutecznie? Wyd. Videograf Il, 2003..

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

dr hab. irt. Jan Bi@, prof. PWr; Zaktad Mostéw, jan.bien@pwr.wroc.pl

prof. dr hab. in. Jerzy Jasieko, Zaktad Materiatbw Budowlanych, Konstrukcji Dnaianych i
Zabytkowych, Instytut Budownictwa, jerzy.jasienko@mroc.pl

dr hab. irk. Dariusz Lydba, prof. PWr, Zaklad Geomechaniki i Budownictwa®#emnego, Instytut
Geotechniki i Hydrotechniki, dariusz.lydzba@ pwrqapl

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Master thesis seminar
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDYCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge

PEK W01 |K2S_CEB_W16- C1 Sem4-Sems, N1, N2

K2S CEB W21 Sem10-Sem14
PEK W02 |K2 W15, K2 U0l C2,C3, C4,C5 Sem4-Semld N1, N2, N3

Skills

PEK_UO1 K2S CEB_U18- C2do C8 Sem4-Sem§, N1, N2, N3

K2S CEB U23 Sem10-Sem14
PEK U02 K2 U01, K2 K01 C2do C8 Seml do Seml5 N1, N2, N8, N
PEK UO03 K2 U01 C2do C8 Seml do Seml5N1, N2, N3, N4
PEK U04 K2 U15, K2 U16, K2 _U17 C2do C8 Seml do Sem1™1, N2, N3, N4
PEK UO05 K2 UO01, K2 U02, K2 K06 C2 do C8 Seml do Seml1l5 N2, MNB, N4

Competences

PEK KO1 K2_KO03 C2do C8 Seml do Sem15N1, N2, N3, N4
PEK K02 K2_KO06 C2do C8 Seml do Sem15N1, N2, N3, N4
PEK_KO03 K2_U02, K2_K01, K2_K02, C2do C8 Semldo Sem15 N1, N2, N3, N4

K2 K06

** - enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above
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Zat. nr 4 do ZW 64/2012

FACULTY OF CIVIL ENGINEERING

SUBJECT CARD

Name in English: Master (MSc) thesis
Name in Polish: Praca dyplomowa
Main field of study (if applicable): Civil Engineering
Specialization (if applicable): Civil Engineering
Level and form of studies: =1st 2nd level*, fuII time #%H%
Kind of subject: obligatory
Subject code: CEBO009863
Group of courses: YES NO*
Lecture Classes Laboratory Project Seminar

Number of hours of
organized classes in

University (ZZU)
Number of hours of total 570
student workload (CNPS)
Form of crediting Examination| Examination | Examinatios/ | Examination | Examination
/ crediting / crediting crediting with | / crediting / crediting
with grade * | with grade * | grade * with grade * | with grade *
For group of courses mark
(X) final course
Number of ECTS points 19
including number of ECTS 19,0
points for practical (P) classes
including number of ECTS 0,2

points for direct teacher-student
contact (BK) classes

~ delete as appropriate

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

—

1. Has an advanced theoretical knowledge and skibs@ordance with the requirements g

the field of studybuilding of the second cycle of the program, including dgngineering

specialty.

Can shape, model, analyze, and measure completwtablicomponents of buildings.

3. Knows the applicable standards, guidelines anda&gus for the design of buildings,
including the extended in the range of buildingistures.

4. Has the ability and computational efficiency inides including computer-aided
calculation and plotting.

5. Has the ability to independently acquire, use, amalysis of scientific and technical
information.

N

SUBJECT OBJECTIVES

C1. Synthesis of knowledge of the whole the secondecytldies and practical experience,
especially in the chosen diploma specialty.

C2. Getting knowledge of the planning and realizatiba gariety, complex technical,
scientific and technical research.

C3. Strengthening the knowledge of the principles aigpamming, modeling and solving
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complex engineering design tasks.

C4. Learning students how to select and use advanaegwtational tools, including
computer programs.

C5. Strengthening skills of development the results dnagving conclusions.

C6. Strengthening the ability to use and critical as@pf scientific and technical
information.

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:

PEK_WO01 Has a well-established and extended knowledge abshues of the
construction industry, particularly in the areadiploma specialization.

PEK_WO02  Has a theoretically grounded knowledge of prograngnmodeling and
solving complex design engineering tasks.

PEK_W03  Knows the rules for the application of advancedhtégues and computer
programs supporting the design and research prexess

Relating to skills:

PEK_UO01 Has detailed, developed skills in solving problemthe construction industry
in particular of the studying specialty.

PEK_U02 Has the ability to collect and critically analyfem a variety of sources, of
information in the field of construction, espedgyalif the studying specialty.

PEK_UO03 Can select the methods and tools to solve complgieering tasks and basi
research problems.

PEK_U04 Has the ability to document the work or researadjgats done by himself ang
their presentation.

Relating to social competences:

PEK_KO01 Is able to set priorities for implementation of sified by himself or the others
tasks or research projects and is responsibleigatdtisions.

PEK_K02 Has an internal belief in the need for the contirsuself-development,
including related to his profession.

\°44

PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lecl
Total hours
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours
Labl
Total hours
Form of classes - project Number of hours
Projl
Total hours
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Form of classes - seminar Number of
hours

Seml

Total hours

TEACHING TOOLS USED

N1.  Studies of literature and other sources of inforomat

N2. Preparation and execution of calculations andexperimental and / or case study
analysis.

N3. Analysis of the comparisons results, summary, féatman of conclusions, editorial
preparation of the thesis.

N4.  Participation in consultations related to the thesiimmarizing discussions.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation Educational effect numberWay of evaluating educational effect
(F — forming (during achievement

semester), P —concluding
(at semester end)

P1, P2, P3, P4 PEK_WO01, PEK_WO02,| Rating the thesis by the supervisor and
PEK W03, PEK UO01, reviewer.

PEK_U02, PEK_UO3, | Thesijs defense. Diploma exam.
PEK_U04, PEK_KO01,
PEK_KO02

P1 —evaluation of the thesis by the supervisor andereer
P2 — defense of the thesis
P3 — evaluation of diploma exam

PRIMARY AND SECONDARY LITERATURE

Literature depending on specialty and division mak the diploma is realized.
Literature related to the thesis topic chosen ieddpntly by student and under the directign
of the supervisor.

SUBJECT SUPERVISOR (NAME AND SURNAME, DIVISION, E-M AIL ADDRESS)

Thesis supervisor.

MEMBERS OF TEH EDUCATIONAL TEAM (NAME AND SURNAME, E-MAIL ADDRESS)

Thesis reviwer
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Master thesis
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDCivil Engineering
AND SPECIALIZATION Civil Engineering

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational| objectives *** content *** number ***
effect effects defined for main field of
study and specialization (if
applicable)**
Knowledge
PEK W01 |[K2_WO07,K2S_CEB_W16- C1, C2, C3, C4 N1, N2
K2S CEB W22
PEK W02 |K2_WO02-K2_WO05, C1, C2,C3,C4 N1, N2
K2S CEB W16-K2S CEB W22
PEK W03 |[K2_W09, K2S_CEB_W16- C1, C2, C3, C4 N1, N2
K2S CEB W22
Skills
PEK U01 |K2S_CEB_U18- C4-C6 N1, N2, N3, N4
K2S CEB U23
PEK U02 |K2_UO01, K2 _U08 C4-C6 N1, N2, N3, N4
PEK _U03 |K2_U06-K2_U09,K2_U15, C4-C6 N1, N2, N3, N4
K2 U16
PEK U04 |K2_U17 C4-C6 N1, N2, N3, N4
Competences
PEK K01 |K2_KO02, K2_K04 C1,C6 N1, N4
PEK K02 |K2_KO01, K2_K04 C1,C6 N1, N4

** - enter symbols for main-field-of-study/specidtion educational effects
*** - from table above
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