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Compound meTal structures I

	Course code:
	06.4-WILŚ- BUD- ZKM1- KB03

	Type of course:
	compulsory

	Entry requirements:
	Courses of the first level of education (BSc)

	Language of instruction:
	polish

	Director of studies:
	Team of Building Structures

dr hab. inż. Jakub Marcinowski, prof. UZ

	Name of lecturer:
	dr hab. inż. Jakub Marcinowski, prof. UZ,
dr inż. Gerard Bryś,
dr inż. Elżbieta Grochowska, 
dr inż. Joanna Kaliszuk


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	7

	Lecture
	30
	2
	I
	Pass/Fail
	

	Class
	
	
	
	
	

	Laboratory 
	15
	1
	
	Pass/Fail
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	30
	2
	
	Pass/Fail
	

	Part-time studies
	

	Lecture
	20
	1
	I
	Pass/Fail
	

	Class
	
	
	
	
	

	Laboratory 
	10
	1
	
	Pass/Fail
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	20
	2
	
	Pass/Fail
	


course contents:

Lecture

Structural roofs: flat and curved structures, orthogonal and diagonal systems, rods, joints, determination of internal forces, dimensioning, supports, assembly.
Masts and towers: loadings, wind load, ice load, masts with tie rods, simplified calculation scheme, truss shaft of mast.
Frame high buildings: horizontal and vertical structural systems, bracing systems, columns in frame buildings, effective length of column (buckling). Second order effects, floors, foundations.

Computer laboratory

Calculation of space truss, structural systems, masts of truss shafts and frame structures of high buildings.

Project

Project no 1: Flat structural roof over rectangular projection.
Project no 2: Mast of truss shaft with tie rods.

learning outcomes:

Skills and competences: designing of space frame and truss structures.
assessment criteria:

Lecture

Positive mark from exam.
Computer laboratory

Performing of static calculations to both projects.

Project

Positive evaluation of both projects.
1. Recommended reading:

2. Łubiński M., Filipowicz A., Żółtowski W.: Konstrukcje metalowe. Część I. Podstawy projektowania, Wydawnictwo Arkady, 2005.

3. Łubiński M., Żółtowski W.: Konstrukcje metalowe. Część II. Obiekty budowlane, Wydawnictwo Arkady, 2004.

4. Biegus A.: Stalowe budynki halowe, Wydawnictwo Arkady, 2004.

5. Biegus A.: Nośność graniczna konstrukcji prętowych, Wyd. Naukowe PWN, Warszawa – Wrocław 1997.

6. Boretti Z., Bogucki W., Gajowniczek S., Hryniewiecka W.: Przykłady obliczeń konstrukcji stalowych, Wyd. III, Arkady, Warszawa 1975.

7. Bródka J.: Stalowe konstrukcje hal i budynków wysokich, t.1 i 2, Wyd. Politechniki Łódzkiej, Łódź 1994.

8. Łubiński M., Filipowicz A., Żółtowski W.: Konstrukcje metalowe. Część I. Podstawy projektowania, Wydawnictwo Arkady, 2005.

9. Łubiński M., Żółtowski W.: Konstrukcje metalowe. Część II. Obiekty budowlane, Wydawnictwo Arkady, 2004.
10. Biegus A.: Stalowe budynki halowe, Wydawnictwo Arkady, 2004

11. Biegus A.: Nośność graniczna konstrukcji prętowych, Wyd. Naukowe PWN, Warszawa – Wrocław 1997.

12. Boretti Z., Bogucki W., Gajowniczek S., Hryniewiecka W.: Przykłady obliczeń konstrukcji stalowych, Wyd. III, Arkady, Warszawa 1975.

13. Bródka J.: Stalowe konstrukcje hal i budynków wysokich, t.1 i 2, Wyd. Politechniki Łódzkiej, Łódź 1994.

14. Bródka J., Goczek J.: Podstawy konstrukcji metalowych, t. 1, Wyd. Politechniki Łódzkiej, Łódź 1993.

15. Bródka J., Kozłowski A.: Sztywność i nośność węzłów podatnych, Politechnika Białostocka, Oficyna Wydawnicza Politechniki Rzeszowskiej, Białystok – Rzeszów 1996.

16. Bródka J., Ledzion-Trojanowska Z.: Przykłady obliczania konstrukcji stalowych, Wyd. Politechniki Łódzkiej, Łódź 1992.

17. Bryś G., Matysiak A.: Budownictwo stalowe. Belki. Słupy. Kratownice, Wydawnictwo Wyższej Szkoły Inżynierskiej w Zielonej Górze, Zielona Góra, 1995.

18. Krzyśpiak T.: Konstrukcje stalowe hal, Arkady, Warszawa 1980.

19. Ziółko J.: Utrzymanie i modernizacja konstrukcji stalowych, Arkady, Warszawa 1991.

20. Ziółko J., Włodarczyk W., Mendera Z., Włodarczyk S.: Stalowe konstrukcje specjalne, Arkady, Warszawa 1995.

21. Poradnik projektanta konstrukcji metalowych (praca zbiorowa), Arkady, Warszawa 1980.

22. Bogucki W., Żyburtowicz M.: Tablice do projektowania konstrukcji stalowych, Arkady, Warszawa 1996.

23. PN-90/B-03200. Konstrukcje stalowe. Obliczenia statyczne i projektowanie.

24. PN-ISO 5261?Ak. Rysunek techniczny dla konstrukcji metalowych (arkusz krajowy, 1994).

25. PN-98/B-03215. Konstrukcje stalowe. Połączenia z fundamentami. Projektowanie i wykonanie.

26. PN-97/B-06200. Konstrukcje stalowe budowlane. Wymagania i badania techniczne przy odbiorze.
optional reading:

1. Żmuda J.: Podstawy projektowania konstrukcji metalowych, Wydawnictwo TiT, Opole, 1992.

2. Niewiadomski J., Głąbik J., Kazek M., Zamorowski J.: Obliczanie konstrukcji stalowych wg PN-90/B-03200, Wydawnictwo naukowe PWN, Warszawa, 2002. W przypadku, gdy nie podaje się innych uwag skasuj cały tekst (razem z tekstem ukrytym: „W przypadku, gdy …”.
Theory of elasticity and plasticity
	Course code:
	06.4-WILŚ- BUD- TSP- KB01

	Type of course:
	compulsory

	Entry requirements:
	knowledge of mathematical analysis and vector calculus, strength of materials, statics and dynamics of structures

	Language of instruction:
	Polish

	Director of studies:
	prof. dr habil. K. Wilmanski

Department of Structural Mechanics  

	Name of lecturer:
	prof. dr habil. K. Wilmanski


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	4

	Lecture
	30
	2
	II
	Exam 
	

	Class
	30
	2/1
	
	Grade
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	

	Part-time studies
	

	Lecture
	
	
	II
	
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	


course contents:

Lecture

Objectives of the subject "Theory of Elasticity and Plasticity". Vectors and tensors. Analysis on tensor fields. Lagrangian and Eulerian description of motion. Green and Almansi deformation tensors. Physical interpretation of components of the deformation tensor. Principal deformations. Compatibility equations for deformations. Euler-Cauchy stress principle. Principal stresses, the largest shear stresses. Piola-Kirchhoff stress tensors. Conservation laws: mass, momentum, moment of momentum, energy. Constitutive relations: Duhamel-Neumann relation, isotropic materials, Lame material, technical material parameters. Synthesis of equations of elasticity. Boundary conditions. Navier-Lame equations. Beltrami-Michell equations. Equation of virtual work. Minimum Theorem of complementary potential energy. Uniqueness of solutions. Ritz method. Elasticity equations in cylindrical coordinates. Boussinesq problem and its applications. Torsion of rods. Plane problems of elasticity: plane stresses and plane strains. Elasto-plastic materials and their models. Ideal plasticity and plasticity with hardening. Yield condition. Loading and unloading conditions, Drucker postulate. Associate flow rule. Theory of small elasto-plastic deformations and theory of plastic flow. 

Project

1. Three-dimensional analysis of homogeneous stresses. 3d Mohr circle 
learning outcomes:

Competence and skill to (i) understand theoretical foundations of solid mechanics in elastic and elasto-plastic ranges, (ii) understand foundations and applicability of numerical and computational methods in mechanics. 

assessment criteria:

Lecture – to pass the exam.
Classes and Project – to receive a credit for the project and tests.
Recommended reading:

1. Nowacki, W.; Teoria sprezystosci, PWN, Warszawa, 1970.
2. Fung, Y. C.; Podstawy mechaniki ciala stalego, PWN, Warszawa 1969.
3. Mase G. E.; Continuum Mechanics, McGraw-Hill Book Comp., 1970.

4. Skrzypek J.; Plastycznosc i pelzanie, PWN, Warszawa 1986.
5. Brunarski L., Kwiecinski M.: Wstep do teorii sprezystosci i plastycznosci, Wyd. PW, Warszawa 1976

6. Brunarski L., Gorecki B., Runkiewicz L.; Zbior zadan z terii sprezystosci i plastycznosci, Wyd. PW, Warszawa 1976.

7. Wilmanski K.; Fundamentals of Solid Mechanics, RoseSchool, Pavia 2010; http://www.mech-wilmanski.de
optional reading:

8. Praca zbiorowa: Wprowadzenie w teorie plastycznosci, PAN, Warszawa, 1962. 

9. Krzys W, Zyczkowski M.; Sprezystosc i plastycznosc, PWN, Warszawa 1962. 

10. Sawicki A.; Mechanika kontinuum, Wyd. IBW PAN, Gdansk, 1994.

11. Ostrowska-Maciejewska J.; Mechanika cial odksztalcalnych, PWN, Warszawa, 1994. 

COMPUTER METHODS

	Course code:
	11.9-WILŚ- BUD- MKOM- KB02

	Type of course:
	compulsory

	Entry requirements:
	knowledge of computational methods,  strength of materials and structural mechanics, computer system and programming language

	Language of instruction:
	Polish

	Director of studies:
	dr hab. inż. Mieczysław Kuczma prof. UZ Department of Structural Mechanics 

	Name of lecturer:
	dr hab. inż. Mieczysław Kuczma prof. UZ, 

dr inż. Krzysztof Kula, dr inż. Waldemar Szajna, mgr inż. Arkadiusz Denisiewicz


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	4

	Lecture
	15
	1
	IV
	Grade 
	

	Class
	
	
	
	
	

	Laboratory 
	30
	2
	
	Grade
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	

	Part-time studies
	

	Lecture
	10
	1
	IV
	Grade
	

	Class
	
	
	
	
	

	Laboratory 
	20
	2
	
	Grade
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	


course contents:

Lecture

Minimization of the functional of total potential energy and the equation of virtual work for problems in mechanics. Approximation properties of the finite element method (FEM) for weak formulations of boundary value problems in structural mechanics – approximation error, convergence rate and adaptive FEM. Numerical analysis of plates and shells by the finite element method – conforming and non-conforming finite elements. Numerical direct and iteration methods for eigenvalue problems of structural stability and dynamics. Geometrically and physically nonlinear problems in structural mechanics. Linearization of nonlinear problems. Newton-Raphson method and its applications to nonlinear problems in mechanics (elasto-plastic). Finite difference method and numerical integration methods for equations of motion. Conditional and unconditional stability of time integration methods. Introduction to the boundary element method.

Laboratory 

2. Analysis of elastic plates by the finite element method.

3. Elasto-plastic analysis of two-dimensional structures (plate or frame) by the finite element method.

learning outcomes:

Competence and skill to understand and use (i) the finite element approximation and modelling of systems of any geometry, (ii) the FEM algorithms for advanced structural problems, (iii) contemporary computer methods in engineering practice, and (IV) advanced computer programs for engineering calculations.   

assessment criteria:

Lecture – to receive a credit for final test.
Project – to receive a credit for all projects and tests.
Recommended reading:

12. Rakowski G., Kacprzyk Z.: Metoda elementów skończonych w mechanice konstrukcji, Wyd. PW, Warszawa 2005.

13. Zienkiewicz O.C., Metoda elementów skończonych. Arkady, Warszawa 1972.

14. Praca zbiorowa, Mechanika budowli: ujecie komputerowe, t. 2 , t. 3, Arkady,  

Warszawa 1992, 1995

15. Łodygowski T., Kąkol W., Metoda elementów skończonych. Politechnika 

Poznańska, Poznań 1994.

16. Rajche J., Pryputniewicz S., Bryś G., Projektowanie wspomagane  komputerem. Cz. II: Metoda elementów skończonych. WSInż., Zielona Góra 1991.

17. Piecha, Programowanie w języku Fortran 90 i 95. Politechnika Warszawska, 

Warszawa 2000.

optional reading:

18. Kleiber M. (red.), Komputerowe metody mechaniki ciał stałych. PWN, Warszawa 1995.

19. Zienkiewicz O.C., Taylor R., The Finite Element Method. Vol. 1: The Basis, Vol. 2: Solid Mechanics. Oxford : Butterworth-Heinemann, 2000   

20. Wriggers P., Nichtlineare Finite-Element-Methoden. Springer, Berlin 2001. 

21. Dahlquist G., Bjoerck A., Numerical methods in Scientific Computing. vol. I, SIAM, Philadelphia 2008.
MANAGEMENT OF BUILDING PROJECTS

	Course code:
	04.0-WILŚ- BUD- ZPB- KB05

	Type of course:
	compulsory

	Entry requirements:
	Knowledge of the basic principles of civil engineering marketing, decision theory, civil engineering economics

	Language of instruction:
	Polish

	Director of studies:
	Eng. Jacek Przybylski, PhD.,  professor of the University of Zielona Góra

Department of Technology and Building Organization

	Name of lecturer:
	Eng. Jacek Przybylski, PhD.,  professor of the University of Zielona Góra; Artur Frątczak, MSc.


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	2

	Lecture
	15
	1
	III
	Exam
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	15
	1
	
	Grade
	

	Part-time studies
	

	Lecture
	10
	1
	III
	Exam
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	10
	1
	
	Grade
	


course contents:

A model of an investment-building process (project) structure. Potential of investment staff. Technical structure of an investment. Subject of a building investment. Manner of implementation of an investment-building process. Organization of an investment-building process. Economic effectiveness of invested funds. Management of an investment-building process as its optimal course. Choice of the manner of investing, contractors, correction of implementation deadlines, correction of the scope of work, performance of investment supervision to monitor the course of implementation of a building project.
learning outcomes:

Skills and competence within the scope of monitoring and control of a building project in line with design assumptions.
assessment criteria:

Lecture – the credit is conditioned by a positive grade on the test.

Project – a positive grade on project classes

1. Recommended reading:

2. Cieszyński K.: Zarządzanie w budownictwie. Wydawnictwo FEMB, Warszawa 2006.

3. Czupiał J.: Wprowadzenie do zarządzania firmą w gospodarce rynkowej. Wydawnictwo AE we Wrocławiu, Wrocław 2004.
4. Czekała M.: Analiza fundamentalna i techniczna. Wydawnictwo AE we Wrocławiu, Wrocław 1997.
optional reading:

1. Chauvet A.: Metody zarządzania. Wydawnictwo Poltext, Warszawa 1997.
2. Waters D.: Zarządzanie operacyjne. Wydawnictwo PWN, Warszawa 2001
Compound meTal structures II

	Course code:
	06.4-WILŚ- BUD- ZKM2 KC02

	Type of course:
	compulsory

	Entry requirements:
	Courses of the first level of education (BSc)

	Language of instruction:
	polish

	Director of studies:
	Team of Building Structures

dr hab. inż. Jakub Marcinowski, prof. UZ

	Name of lecturer:
	dr hab. inż. Jakub Marcinowski, prof. UZ,
dr inż. Gerard Bryś,
dr inż. Elżbieta Grochowska, 
dr inż. Joanna Kaliszuk


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	6

	Lecture
	30
	2
	II
	Pass/Fail
	

	Class
	
	
	
	
	

	Laboratory 
	15
	1
	
	Pass/Fail
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	15
	1
	
	Pass/Fail
	

	Part-time studies
	

	Lecture
	20
	2
	II
	Pass/Fail
	

	Class
	
	
	
	
	

	Laboratory 
	10
	1
	
	Pass/Fail
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	10
	1
	
	Pass/Fail
	


course contents:

Lecture

Tanks: cylindrical tanks on liquids, loadings, strength limit states, stability problems, construction, assembly, foundations, roof construction. Tanks of different shapes. Tower tanks. Frame supporting structures. Shell supporting structures. Tanks with floating roof. Tanks on bulk materials (silos), typical constructional solutions, failures.

Steel chimneys: basic technological information, loadings, wind loading, dynamic wind effects, absorbers, tie rods, truss supporting structures, connections to foundations. 

Overhead travelling cranes: loadings, supporting beams, hot rolled beams, plate girders, braces, columns, bumping blocks, fatigue calculations, structural solutions of columns and inter columns braces.

Laboratory (computer laboratory)

Numerical modelling of shell structures with horizontal and vertical ribs Hydrostatic pressure and bulk material pressure. Calculations of truss columns of travelling cranes.

Project

Design of steel water tank or silo for bulk material. Design of overhead travelling crane.
learning outcomes:

Skills and competences in: designing of metal tanks on liquids and bulk materials, designing of steel structures supporting overhead traveling cranes.
assessment criteria:

Lecture

Passing mark from exam.

Computer laboratory

Performing of static calculations to both projects.

Project

Positive evaluation of both projects.

Recommended reading:

1. Łubiński M., Filipowicz A., Żółtowski W.: Konstrukcje metalowe. Część I. Podstawy projektowania, Wydawnictwo Arkady, 2005.

2. Łubiński M., Żółtowski W.: Konstrukcje metalowe. Część II. Obiekty budowlane, Wydawnictwo Arkady, 2004.

3. Boretti Z., Bogucki W., Gajowniczek S., Hryniewiecka W.: Przykłady obliczeń konstrukcji stalowych, Wyd. III, Arkady, Warszawa 1975.

4. Bródka J.: Stalowe konstrukcje hal i budynków wysokich, t.1 i 2, Wyd. Politechniki Łódzkiej, Łódź 1994.

5. Bródka J., Goczek J.: Podstawy konstrukcji metalowych, t. 1, Wyd. Politechniki Łódzkiej, Łódź 1993.

6. Bródka J., Ledzion-Trojanowska Z.: Przykłady obliczania konstrukcji stalowych, Wyd. Politechniki Łódzkiej, Łódź 1992.

7. Ziółko J., Zbiorniki metalowe na ciecze i gazy, Arkady, Warszawa 1986.

8. Bryś G., Matysiak A.: Budownictwo stalowe. Belki. Słupy. Kratownice, Wydawnictwo Wyższej Szkoły Inżynierskiej w Zielonej Górze, Zielona Góra, 1995. 

9. Matysiak A., Budownictwo stalowe. Belki podsuwnicowe. Estakady., PWN, Warszawa-Poznań, 1994.

10. Kłoś Cz., Mitzel A., Suwalski J., Zbiorniki na ciecze. Obliczenia i konstrukcja. Arkady, Warszawa 1961.

11. Żmuda J.: Podstawy projektowania konstrukcji metalowych, Wydawnictwo TiT, Opole, 1992.

12. Krzyśpiak T.: Konstrukcje stalowe hal, Arkady, Warszawa 1980.

13. Niewiadomski J., Głąbik J., Kazek M., Zamorowski J.: Obliczanie konstrukcji stalowych wg PN-90/B-03200, Wydawnictwo naukowe PWN, Warszawa, 2002

14. Bogucki W., Żyburtowicz M.: Tablice do projektowania konstrukcji stalowych, Arkady, Warszawa 1996.

15. PN-90/B-03200. Konstrukcje stalowe. Obliczenia statyczne i projektowanie.

16. PN-ISO 5261?Ak. Rysunek techniczny dla konstrukcji metalowych (arkusz krajowy, 1994)

17. PN-98/B-03215. Konstrukcje stalowe. Połączenia z fundamentami. Projektowanie i wykonanie.

18. PN-86/B-02005. Obciążenia budowli. Obciążenia suwnicami pomostowymi, wciągarkami i wciągnikami.

19. PN-97/B-06200. Konstrukcje stalowe budowlane. Wymagania i badania techniczne przy odbiorze.

optional reading:

1. Ziółko J., Włodarczyk W., Mendera Z., Włodarczyk S.: Stalowe konstrukcje specjalne, Arkady, Warszawa 1995.

2. Poradnik projektanta konstrukcji metalowych (praca zbiorowa), Arkady, Warszawa 1980.
Reliability and LIMIT states of structures

	Course code:
	06.4-WILŚ- BUD- NGK- KC04

	Type of course:
	compulsory

	Entry requirements:
	Probability theory, structural mechanics, strength of materials

	Language of instruction:
	Polish

	Director of studies:
	Dr inż. Joanna Kaliszuk

	Name of lecturer:
	Dr inż. Joanna Kaliszuk


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	4

	Lecture
	15
	1
	II
	Exam 
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	15
	1
	
	Grade
	

	Part-time studies
	

	Lecture
	10
	1
	II
	Exam 
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	10
	1
	
	Grade
	


course contents:

Lecture

Summary of probability theory. Categories of uncertainties in the building process. Overview of designing methods. Probability methods in constructions calculating. Random resistance of structural elements and structures (limit states). System reliability. Some probabilistic models of loads. Overview of simulation techniques that are used to solve structural reliability problems.
Project

Project  1: determine the building material properties based on experimental data with the use of statistical methods. Determine the geometrical properties of construction elements based on experimental data (determine the parameters of the approximating normal distribution).

Project 2: assessment of reliability of construction elements using reliability index. Assessment of p-fractile critical loads of the construction elements.

learning outcomes:

Skills and competence in: assessment of reliability, safety and durability of the structure.

assessment criteria:

Lecture: positive mark from exam.

Project: positive evaluation of two projects.

Recommended reading:

Murzewski J.: Niezawodność konstrukcji inżynierskich, Arkady, Warszawa, 1989.

22. Murzewski J.: Podstawy projektowania i niezawodności konstrukcji, Politechnika Krakowska, Kraków, 2001.

Biegus A.: Podstawy probabilistycznej analizy bezpieczeństwa konstrukcji, Wrocław, 1996.

23. Woliński S., Wróbel K.: Niezawodność konstrukcji budowlanych, Skrypt, Politechnika Rzeszowska, Rzeszów, 2000.

24. Pluciński E., Plucińska A.: Rachunek prawdopodobieństwa i statystyka matematyczna. Procesy stochastyczne, WNT, Warszawa, 2000.

25. PN-74/N-01051 Rachunek prawdopodobieństwa i statystyka matematyczna. Nazwy, określenia, symbole.

26. European standardes (EC1, EC2, EC3).

27. International Standard ISO 2394: General principles on reliability for structures.
28. EN 1990: Eurocode – Basis of structural design.   

optional reading:

1. Nowak A., Collins K.: Reliability of Structures, McGraw-Hill, 2000.

2. Melchers R.: Structural reliability analysis and prediction, John Wiley&Sons, Toronto, 1987.

3. Węglarczyk S.: Metody statystyczne, Skryot, Politechnika Krakowska, Kraków, 1999.

Structural stability

	Course code:
	06.4-WILŚ- BUD- STK- KC05

	Type of course:
	compulsory

	Entry requirements:
	Strength of materials, Structural mechanics

	Language of instruction:
	polish

	Director of studies:
	Team of Building Structures

dr hab. inż. Jakub Marcinowski, prof. UZ

	Name of lecturer:
	dr hab. inż. Jakub Marcinowski, prof. UZ,
dr inż. Elżbieta Grochowska, 
dr inż. Joanna Kaliszuk
Mgr inż. Marek Pawłowski


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	2

	Lecture
	15
	1
	II
	Pass/Fail
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	15
	1
	
	Pass/Fail
	

	Part-time studies
	

	Lecture
	10
	1
	II
	Pass/Fail
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	10
	1
	
	Pass/Fail
	


course contents:

Lecture

Notion of the structural stability phenomenon. Basic criteria of stability. Static method, energetic method and dynamic method of determination of critical load. Critical points: stable symmetrical point of bifurcation, unstable symmetrical point of bifurcation, unsymmetrical point of bifurcation, limit point. influence of geometrical and loading imperfections on stability. Flexural stability, rotational stability, warping stability of thin walled bars. Lateral buckling of bending elements. Stability of compressed plates. Stability of plates under shear forces. Initial (linear) stability and nonlinear stability. Geometrical and physical nonlinearities. Nonconservative problems. Stability of structures due to design recommendations: metal structures, timber structures, ferro-concrete structures. Solution of stability problems by means of finite difference method and finite element method. Application of commercial systems based on FEM.

Project

Analytical solution of a stability problem of a one degree of freedom system. Application of the energetic criterion of Timoshenko to the solution of stability of compound compressed columns.
learning outcomes:

Skills and competences in: understanding of structural buckling phenomenon and knowledge how to determine critical forces in bar and shell structures, conscious usage of design recommendations which refer to structural stability.
assessment criteria:

Lecture

Positive mark from test.

Project

Positive evaluation of both projects.
1. Recommended reading:

2. Timoszenko S. K., Gere J. M., Teoria stateczności sprężystej. Wydawnictwo Arkady, 1963.

3. Ziegler H., Principles of structural stability, Blaisdell Publishing Company, Waltham, 1968.

4. Gerard G., Introduction to structural stability theory, McGraw-Hill Book Company, Inc. New York 1962.

5. Thompson J. M. T., Hunt G. W., A general theory of elastic stability, John Wiley&Sons, London, 1973.

6. Naleszkiewicz J., Zagadnienia stateczności sprężystej, PWN Warszawa, 1958.

7. Bleich F., Buckling strength of metal structures, McGraw-Hill Book Company, Inc. New York, 1952.

8. Galambos, T. V., Guide to Stability Design Criteria for Metal Structures, John Wiley, New York, 1988.
9. Brush, D. O. and Almroth, B. O., Buckling of Bars, Plates and Shell, McGraw Hill-Kogakusha, Tokyo, 1975. 

10. Britvec S. J., The stability of elastic systems, Pergamon Press Inc., New York, 1973.

11. Brezina W., Stateczność prętów konstrukcji metalowych, Arkady, Warszawa, 1996.

12. Dym C. L., Stability theory and its applications to structural mechanics, Norrdhoff International Publishing, Leyden, 1974.

13. Huseyin K., Multiple parameter stability theory and its applications, Oxford University Press, New York, 1986.

14. Huseyin, K., Nonlinear Theory of Elastic Stability, Noordhoff Int., Leyden, 1975.
15. Pignataro M., Rizzi N., Luongo A.,  Stability, bifurcation and postcritical behaviour of elastic structures, Elsevier, Amsterdam, 1991.

16. Simitses G. J., An introduction to the elastic stability of structures, Prentice-Hall Inc., Englewood Cliffs, 1976.

17. Weiss S., Giżejowski M., Stateczność konstrukcji metalowych. Układy prętowe. Arkady, Warszawa, 1991.

18. PN-90/B-03200. Konstrukcje stalowe. Obliczenia statyczne i projektowanie.

optional reading:

1. Wolmir A. S., Ustojcziwost dieformurijemych sistiem (po rosyjsku), Nauka, Moskwa, 1992.

2. Ałfutow N. A., Osnowy razsczeta na ustojcziwost uprugich sistiem (po rosyjsku), Maszinostrojenije, Moskawa 1978.

3. Esslinger M., Geier B., Postbuckling behavior of structures, Springer Verlag, Wien, 1975.

4. Marcinowski J., Nieliniowa stateczność powłok sprężystych, Wydawnictwa Politechniki Wrocławskiej, Wrocław, 2000. 

5. Simitses, G., Dynamic Stability of Suddenly Loaded Structures, Springer-Verlag, New York, 1990.
6. Waszczyszyn, Z., Cichoń, C., Radwańska, M., Stability of Structures by Finite Element Methods, Elsevier, Amsterdam, 1994.
7. Thompson J. M. T., Hunt G. W., Instabilties and catastrophes in Science and Engineering, John Wiley&Sons, Chichester, 1982.

8. Romanów F., Stricker L., Teisseyre J., Stateczność konstrukcji przekładkowych, Wydawnictwa Politechniki Wrocławskiej, Wrocław, 1972.

Structural dynamics
	Course code:
	06.4-WILŚ- BUD- DYKO- KC07

	Type of course:
	compulsory

	Entry requirements:
	knowledge of mathematical analysis and structural mechanics – statics, foundation of computer mechanics

	Language of instruction:
	Polish

	Director of studies:
	prof. dr habil. K. Wilmanski

Department of Structural Mechanics 

	Name of lecturer:
	prof. dr habil. K. Wilmanski


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	6

	Lecture
	15
	1
	II
	Grade 
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	15
	1
	
	Grade
	

	Part-time studies
	

	Lecture
	10
	1
	II
	Grade 
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	10
	1
	
	Grade
	


course contents:

Lecture

Objectives of the subject "Structural Mechanics". Dynamical degrees of freedom, foundations of Lagrangian mechanics, dynamics of rigid body. Systems with one degree of freedom: free vibrations, resonance, forced vibrations, damping. Systems with n degrees of freedom: mass granulation (non-objective!), example – system with two degrees of freedom, stiffness matrix, damping matrix, Lagrange equations of the second type, free vibrations, eigenvectors, principal variables, eigen-transformation, harmonic and anharmonic forced vibrations, vibrations of trusses, beams and frames. Continuous systems. Longitudinal vibrations: wave equation, d’Alambert solution, the method of separation of variables, transformation relations. Transversal vibrations: eigen-functions, free vibrations, forced vibrations, transformation relations. Method of Finite Elements: equation of motion of a rod element, global equations of motion. Waves in elastic media. Elements of stability analysis of frames. Introduction to the method of limit analysis. 

Project

4. Free and forced vibrations of a beam in bending with a finite number of degrees of freedom. 

learning outcomes:

Competence and skill to (i) calculate frequencies of free vibrations (eigen-frequencies) and amplitudes of forced vibrations for systems with a discrete distribution of mass, (ii) understand the damping in such systems, (iii) calculate frequencies of rods and frames in free longitudinal and transversal vibrations understand the damping by means of transformation relations, (iv) analyze vibrations by FEM, (v) find critical loading for frames by means of transformation relations of the method of displacements, (vi) analyze limit states of simple frames.

assessment criteria:

Lecture – to pass the exam.
Classes and Project – to receive a credit for the project and tests.
Recommended reading:

29. Ciesielski R. i inni; Mechanika budowli – ujecie komputerowe, tom 2, Arkady, Warszawa, 1992.
30. Nowacki, W.; Mechanika Budowli, PWN, Warszawa, 1974.
31. Rakowski G., Kacprzyk, Z.; Metoda elementow skonczonych w mechanice konstrukcji, Oficyna Wydawn. Polit. Warsz., Warszawa 1993.

32. Kucharski T.; Drgania mechaniczne, rozwiazywanie zagadnien z MATHCAD-em, WNT, Warszawa 2004. 

optional reading:
33. Wilmanski, K.; Dynamika budowli – notatki do wykladow, skrypt UZ, http://www.mech-wilmanski.de  
Special Foundation Structures

	Course code:
	C9-15

	Type of course:
	compulsory

	Entry requirements:
	Strength of materials, Soil mechanics, Foundation engineering, Computer methods

	Language of instruction:
	Polish

	Director of studies:
	Waldemar Szajna, PhD

	Name of lecturer:
	Waldemar Szajna, 


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	2

	Lecture
	15
	1
	II
	Grade 
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	15
	1
	
	Grade
	

	Part-time studies
	

	Lecture
	9
	1
	III
	Grade
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	9
	1
	
	Grade
	


course contents:

Behaviour of normally and heavily overconsolidated soils under drained and undrained loadings. Subsoil models. Determination of soil parameters. Calculation methods for foundation settlements on cohesive and noncohesive soils.

Designing of deformable foundation wall footings and slabs. Designing of rigid and deformable pile capping beams. Analysis of cantilever retaining walls. Foundation under water.  Sheet pile walls and anchorage. Slurry walls. Deep foundations. Foundation for wind power stations. Foundation on mine areas – directives for designing.

Project: Design of a beams on elastic foundations for a skeletal structure .

learning outcomes:

Skills and competences in: elaboration of a general outline  of building foundation

with respect to the building type and soil conditions; theoretical modelling and designing of foundation elements.

assessment criteria:

Lecture – positive grade

Project – positive grade

Recommended reading:

34. Biernatowski K.: Fundamentowanie, PWN, Warszawa 1984.

35. Brząkała W. (red.): Fundamentowanie. Przewodnik do projektowania, t. 2. Wyd. Politechniki Wrocławskiej, Wrocław 1989.

36. Dembicki E. et al.: Fundamentowanie. Projektowanie i wykonawstwo, t.2, Arkady, Warszawa 1988.

37. Grabowski Z., Pisarczyk S. Obrycki M.: Fundamentowanie, Oficyna Wyd. Politechniki Warszawskiej, Warszawa 1999.

38. Jarominiak A. et al.: Pale i fundamenty palowe. Arkady, Warszawa 1976.

39. Rossiński B. et al.: Fundamenty. Projektowanie i wykonawstwo, Arkady, Warszawa 1976. 

optional reading:

4. Bowles J.E.: Foundation analysis and design, McGraw-Hill, N.Y 1988.

5. Das B.M.: Principles of foundation engineering, PWS Eng., Boston 1984.

Building physics II
	Course code:
	13.2-WILŚ- BUD- FIZB- KC12

	Type of course:
	compulsory

	Entry requirements:
	knowledge of mathematical analysis and vector calculus

	Language of instruction:
	Polish

	Director of studies:
	prof. dr habil. K. Wilmanski

Department of Structural Mechanics

	Name of lecturer:
	prof. dr habil. K. Wilmanski


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	3

	Lecture
	30
	2
	II
	Exam 
	

	Class
	15
	1
	
	Grade
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	

	Part-time studies
	

	Lecture
	
	
	II
	
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	


course contents:

Lecture

Objectives of the subject "Building Physics II". Foundations of chemical thermodynamics, equilibrium thermodynamics, Gibbs equation, second law of thermodynamics, thermodynamic potentials. Thermodynamics of ideal gases. Mass exchange in multicomponent systems, chemical potential.

Heat: energy balance equation, heat conduction equation, boundary and initial conditions, exact and approximate solutions, stationary solutions. Heat balance. Radiation. Absorption, reflection and conduction of heat. Heat exchange between two parallel planes. Heat conduction in multilayer plane walls. Heat transfer through construction walls. Conduction and absorption coefficients for heat, heat resistance, density of the heat flux, amount of heat, temperature distribution in walls, heat bridges. Thermal stability of rooms.

Humidity: van der Waals gas, equation of state. Phase transitions, condensation and evaporation of water. Diffusion equation. Fick’s law. Saturation pressure, relative humidity, temperature of condensation, diffusive effects. Transport of humidity and heat in construction walls.

Sound: notion of an acoustic wave, monochromatic waves, their characterization. Range of frequencies in civil engineering structures, frequency ranges. Acoustic pressure, intensity, limit values. Boundary conditions for wave equation, impedance, absorption and reflection of sound. Damping of sound.
learning outcomes:

Competence and skill to (i) solve heat conduction equation by means of Fourier method, (ii) determine transfer of heat through convection and radiation, (iii) calculate mass transfer through construction walls, (iv) solve diffusion equation by means of Fourier method, (v) estimate the condensation by Galser method, (vi) estimate time of drying of construction walls, (vii) estimate transfer and damping of sound. 

assessment criteria:

Lecture – to pass the exam.
Classes – to receive a credit for  tests.
Recommended reading:

40. Klemm, P. i inni; Budownictwo Ogolne, tom 2: Fizyka budowli, Arkady, Warszawa 2005.
41. Plonski W., Pogorzelski J. A.; Fizyka budowli, Arkady, Warszawa 1979.
42. Pogorzelski J. A.; Fizyka cieplna budowli, PWN, Warszawa 1976. optional reading:

43. Boguslawski W. N.; Fizyka budowli, Arkady, Warszawa, 1975. 
44. Wilmanski K.; Fizyka budowli – notatki do wykladow, skrypt UZ, http://www-mech-wilmanski.de
structural optimization

	Course code:
	06.4-WILŚ- BUD- OPKO- KC13

	Type of course:
	optional

	Entry requirements:
	knowledge of computational methods,  strength of materials and structural mechanics

	Language of instruction:
	Polish

	Director of studies:
	dr hab. inż. Mieczysław Kuczma prof. UZ Department of Structural Mechanics 

	Name of lecturer:
	dr hab. inż. Mieczysław Kuczma prof. UZ,

prof. dr hab. Inż. Romuald Świtka


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	1

	Lecture
	15
	1
	II
	Grade 
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	

	Part-time studies
	

	Lecture
	10
	1
	II
	Grade
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	


course contents:

Lecture

Foundations of technical design. Measures of reliability and safety of structures. Criteria of structural optimization. Optimal shaping of columns and arches of uniform strength. Linear programming problem (LPP). Dual problem of LPP. Simplex method for LPP. Optimal design of trusses, beams and frames by limit load theory. Quadratic programming problem (QPP). Extremum of a function on a convex set and necessary conditions for an optimal solution. Karush-Kuhn-Tucker conditions for elasto-plastic problems. The method of Lagrange multipliers. 
learning outcomes:

Competence and skill to understand and use (i) principles of optimal design of structures, concerning their shape and load carrying capacity, and (ii) methods and algorithms of mathematical optimization for advanced problems in engineering practice. 

assessment criteria:

Lecture – to receive a credit for final test.
Recommended reading:

1. Brandt A.M. (red.), Kryteria i metody optymalizacji konstrukcji. PWN, Warszawa 1977. 

2. Brandt A.M. (red.), Podstawy optymalizacji elementów budowlanych. PWN, Warszawa 1978. 

3. Majid K.I., Optymalne projektowanie konstrukcji. PWN, Warszawa 1981.

4. Szymczak C., Elementy teorii projektowania. PWN, Warszawa 1998.

5. Wasiutyński Z., Pisma, tom II: O zagadnieniach optymalizacji konstrukcyj 
i o rozwijaniu tych zagadnień. PWN, Warszawa 1978.

optional reading:

1. Borkowski A., Statyczna analiza układów prętowych w zakresach sprężystym 
i plastycznym. IPPT PAN, Warszawa – Poznań 1985.

2. Findeisen W., Szymanowski J., Wierzbicki A., Teoria i metody obliczeniowe optymalizacji. PWN, Warszawa 1980.

3. Rakowski G., Kacprzyk Z.: Metoda elementów skończonych w mechanice konstrukcji. Wyd. PW, Warszawa 2005.

Industrial Construction
	Course code:
	06.4-WILŚ- BUD- BPRZ- KC13

	Type of course:
	Optional

	Entry requirements:
	Building materials. Strength of materials. Structural mechanics. General Construction, Complex structures and metal, Composite concrete structure I.

	Language of instruction:
	polish

	Director of studies:
	Team of Building Structures

dr ing Gerard Bryś

	Name of lecturer:
	dr ing Gerard Bryś


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	2

	Lecture
	15
	1
	II
	Grade
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	15
	1
	
	Grade
	

	Part-time studies
	

	Lecture
	10
	1
	III
	Grade
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	10
	1
	
	Grade
	


course contents:

Lecture: 
Principles of industrial development. General Plans. Production technology. Flows of resources and energy.

Selected branches of industrial construction. Objects of heavy industry. Places of construction materials. Plants.

Brick and concrete chimneys. Technology. Design principles. Design requirements.

Industrial Refrigeration. Types. Technology. The principles of calculation and design.

Transport facilities and raw materials. Galleries, conveyors, pipelines. Technology. Construction solutions. Examples of solutions.

Examples of completed industrial buildings.
learning outcomes:

Skills and competence in the design and dimensioning of the elements of industrial building.
assessment criteria:

Lecture

Positive mark from test.

Recommended reading:

1. PN-B- 03004. Kominy murowane i żelbetowe. Obliczenia statyczne i projektowanie.

2. Praca zbiorowa pod redakcją. I. Kisiela: Budownictwo betonowe. Tom XII.. Budownictwo Przemysłowe. Cz.1. Arkady. Warszawa, 1971.

3. Praca zbiorowa pod redakcją. I. Kisiela: Budownictwo betonowe. Tom XII.. Budownictwo Przemysłowe. Cz.2. Arkady. Warszawa, 1971.

4. Ledwoń J., Golczyk M.: Chłodnie kominowe i wentylatorowe. Arkady. Warszawa, 1967.  

optional reading:

1. Krall A.: Elementy Budownictwa Przemysłowego. Arkady. Warszawa, 1973.

TECHNOLOGY OF REPAIR AND MODERNIZATION WORK
	Course code:
	06.4-WILŚ- BUD- TRMO- KC14

	Type of course:
	optional

	Entry requirements:
	Rudiments of construction work technology, knowledge of civil engineering

	Language of instruction:
	Polish

	Director of studies:
	Eng. Paweł Urbański, PhD, Department of Technology and Building Organization

	Name of lecturer:
	Eng. Paweł Urbański, PhD, Artur Frątczak, MSc.



	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	1

	Lecture
	
	
	II
	
	

	Class
	
	
	
	
	

	Laboratory 
	15
	1
	
	Grade
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	

	Part-time studies
	

	Lecture
	
	
	II
	
	

	Class
	
	
	
	
	

	Laboratory 
	10
	1
	
	Grade
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	


course contents:

Criteria of durability of elements and facilities. Diagnostics and causes of damages. Technical, functional and environmental wear – principles of defining. Types and causes of damages in facilities. Facilities books and principles of their running. Planning and preparation of repair works. Organization and implementation of repairs. Basic notions of repair works. Manifestations of damages (scratches, cracks, displacements, etc.) Causes and types of damages of structures. Damages caused by movements of the subsoil(and their removal). Ground strengthening technology. Technology of repairs and reinforcement of foundations. Technology of repairs and workmanship of new damp insulation and thermal insulation of walls and floors in existing buildings. Types of damages and reinforcement technology of load-bearing walls of buildings. Types and causes of damages of floors, slab roofs and lintels, and technology of repairs of same. Damages and methods of repairs of roof structures. Damages and methods of repairs of various types of roofing (including flashings). anti-fungi and anti-insect proofing of wooden parts of buildings. Fire protection. Technology of repairs and reinforcement of steel structures. Technology of repairs of concrete and reinforced concrete elements – system technologies. Technology of repairs and reinforcement of woodwork and furnishings. Thermal insulation work technology – lagging systems (advantages and disadvantages, economic analysis of the methods). Technology of disassembly and demolition works. Works in winter. Repairs and replacement of installations.
learning outcomes:

Skills and competence within the scope of diagnostics of technical condition of buildings, performance of periodical inspections of technical condition of buildings, determining places and causes of damages of buildings and capability to choose and solve problems with damages of structural elements and furnishing of buildings, calculation of reinforcements and repairs of damages structural and protection elements, disassembly and demolition work projects and their organization.
assessment criteria:

Lecture – positive grade on the test.

Project – positive grades on project classes included in the curriculum.
Recommended reading:

1. Małyszko L., Orłowicz R.,  Konstrukcje murowe. Zarysowania i naprawy Wydawnictwo Uniwersytetu Warmińsko - Mazurskiego w Olsztynie, Olsztyn 2000
2. Praca zbiorowa pod kierunkiem Leonarda Runkiewicza, Błędy i uszkodzenia budowlane oraz ich usuwanie, Wydawnictwo Informacji Zawodowej WEKA. 
3. Masłowski E., Spiżewska D., Wzmacnianie konstrukcji budowlanych, Arkady, Warszawa 2002
4. Praca zbiorowa pod redakcją J. Ważnego i J. Karysia, Ochrona budynków przed korozją biologiczną, Arkady, Warszawa 2001
5. Linczowski Cz., Naprawy, remonty i modernizacje budynków, Wydawnictwo Politechniki Świętokrzyskiej, Kielce 1997
6. Łempicki J., Ekspertyzy konstrukcji budowlanych. Arkady, Warszawa 1972
7. Borusiewicz W., Konserwacja zabytków budownictwa murowanego, Arkady, Warszawa 1985
8. Runkiewicz L., Raport o awariach i katastrofach konstrukcji budowlanych. ITB, Warszawa 1994
9. Kobiak J., Błędy w konstrukcjach w żelbetowych, Arkady, Warszawa 1971
10. Thierry J., Zalewski S., Remonty budynków i wzmacnianie konstrukcji. Arkady, Warszawa 1982.
optional reading:

1. Michalak H., Pyrak S., Domy jednorodzinne. Konstruowanie i obliczanie Arkady, Warszawa 2000

2. Romanowski J., Nadproża : projektowanie i obliczenia, WACETOB Sp. z o.o., Warszawa 2001

3. Rossiński B., Błędy w rozwiązaniach geotechnicznych. Wydawnictwa geologiczne, Warszawa 1978

4. Mitzel A., Stachurski W., Suwalski J., Awarie konstrukcji betonowych i murowanych, Arkady, Warszawa 1982

5. Polskie i Europejskie Normy dotyczące obciążeń oraz obliczania konstrukcji

Soil Improvement and Foundations Strengthening

	Course code:
	C14.4

	Type of course:
	optional

	Entry requirements:
	Strength of materials, Soil mechanics, Foundation engineering, Computer methods

	Language of instruction:
	Polish

	Director of studies:
	Waldemar Szajna, PhD

	Name of lecturer:
	Waldemar Szajna, PhD


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	1

	Lecture
	
	
	II
	
	

	Class
	
	
	
	
	

	Laboratory 
	15
	1
	
	Grade
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	

	Part-time studies
	

	Lecture
	
	
	II
	
	

	Class
	
	
	
	
	

	Laboratory 
	9
	1
	
	Grade
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	


course contents:

Subsoil testing. Changes of  soil stiffness, strength and load capacity during excavations. Methods of soil improvement, Replacement, soil compaction and initial consolidation, and soil reinforcement. Criteria for methods selection. Mehtods of foundation  strengthening..

learning outcomes:

Skills and competences in: elaboration of soil improvements and foundation strengthening; selection of strengthening and soil improvement methods

assessment criteria:

Laboratory – positive grade

Recommended reading:

45. Biernatowski K.: Fundamentowanie cz. II, Wyd. Polit. Wrocławskiej, Wrocław 1989.

46. Masłowski E., Spiżewska D.: Wzmacnianie konstrukcji budowlanych, Arkady, Warszawa 2000.

47. Rossiński B. et al.: Fundamenty. Projektowanie i wykonawstwo, Arkady, Warszawa 1976. 

48. Runkiewicz L. et al.: Błędy i uszkodzenia budowlane oraz ich usuwanie, Wyd. Informacji Zawodowej WEKA, Warszawa 2001.

optional reading:

6. Bowles J.E.: Foundation analysis and design, McGraw-Hill, N.Y 1988.

structural optimization

	Course code:
	BUD-SIIKBiI-PKiI-B2-3

	Type of course:
	optional

	Entry requirements:
	knowledge of computational methods,  strength of materials and structural mechanics

	Language of instruction:
	Polish

	Director of studies:
	dr hab. inż. Mieczysław Kuczma prof. UZ Department of Structural Mechanics 

	Name of lecturer:
	dr hab. inż. Mieczysław Kuczma prof. UZ,

prof. dr hab. Inż. Romuald Świtka


	Form of instruction
	Number of teaching hours per semester 
	Number of teaching hours per week
	Semester
	Form of receiving a credit 

for a course
	Number of ECTS credits allocated   

	Full-time studies
	1

	Lecture
	15
	1
	II
	Grade 
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	

	Part-time studies
	

	Lecture
	10
	1
	II
	Grade
	

	Class
	
	
	
	
	

	Laboratory 
	
	
	
	
	

	Seminar
	
	
	
	
	

	Workshop 
	
	
	
	
	

	Project 
	
	
	
	
	


course contents:

Lecture

Foundations of technical design. Measures of reliability and safety of structures. Criteria of structural optimization. Optimal shaping of columns and arches of uniform strength. Linear programming problem (LPP). Dual problem of LPP. Simplex method for LPP. Optimal design of trusses, beams and frames by limit load theory. Quadratic programming problem (QPP). Extremum of a function on a convex set and necessary conditions for an optimal solution. Karush-Kuhn-Tucker conditions for elasto-plastic problems. The method of Lagrange multipliers. 
learning outcomes:

Competence and skill to understand and use (i) principles of optimal design of structures, concerning their shape and load carrying capacity, and (ii) methods and algorithms of mathematical optimization for advanced problems in engineering practice. 

assessment criteria:

Lecture – to receive a credit for final test.
Recommended reading:

6. Brandt A.M. (red.), Kryteria i metody optymalizacji konstrukcji. PWN, Warszawa 1977. 

7. Brandt A.M. (red.), Podstawy optymalizacji elementów budowlanych. PWN, Warszawa 1978. 

8. Majid K.I., Optymalne projektowanie konstrukcji. PWN, Warszawa 1981.

9. Szymczak C., Elementy teorii projektowania. PWN, Warszawa 1998.

10. Wasiutyński Z., Pisma, tom II: O zagadnieniach optymalizacji konstrukcyj 
i o rozwijaniu tych zagadnień. PWN, Warszawa 1978.

optional reading:

4. Borkowski A., Statyczna analiza układów prętowych w zakresach sprężystym 
i plastycznym. IPPT PAN, Warszawa – Poznań 1985.

5. Findeisen W., Szymanowski J., Wierzbicki A., Teoria i metody obliczeniowe optymalizacji. PWN, Warszawa 1980.

6. Rakowski G., Kacprzyk Z.: Metoda elementów skończonych w mechanice konstrukcji. Wyd. PW, Warszawa 2005.
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