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1 INFORMACJE O PRZEDMIOCIE

NAZWA PRZEDMIOTU Mechanika budowli

NAZWA PRZEDMIOTU

W JEZYKU ANGIELSKIM Structural Mechanics

KOD PRZEDMIOTU WIL BUD oIS C33 24/25

KATEGORIA PRZEDMIOTU Przedmioty kierunkowe

LiczBA PUNKTOW ECTS 10.00

SEMESTRY 45

2 RODZAJ ZAJEC, LICZBA GODZIN W PLANIE STUDIOW

¢ LABORATORIA
SEMESTR WYKLAD WICZENIA LABORATORIA KOMPUTERO- PROJEKTY SEMINARIUM
AUDYTORYJNE
WE
4 15 15 0 0 30 0
5 15 15 15 0 15 0

3 CELE PRZEDMIOTU

Cel 1 Knowledge of the rules concerning determination of influence lines in statically determinate bar structures.
Knowledge of the fundamental theorems of mechanics and their applications. Knowledge of the rules of
kinematic analysis of structures.
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Cel 2 Knowledge of the rules and procedures concerning the Force Method applied for flat rod statically indeter-
minate structures.

Cel 3 Knowledge of the rules and procedures concerning solving flat rod statically indeterminate structures using
the Displacement Method.

Cel 4 Knowledge of the rules and procedures concerning solving of the buckling problem in the case of flat rod
structures.

Cel 5 Knowledge of the rules and procedures concerning determination of dynamic characteristics in the case of
flat rod structures with limited number of dynamic degrees of freedom, preparing student for scientific work

Cel 6 Knowledge of the approach to the problem of dynamic actions on rod structures using dynamic coefficient.

4 WYMAGANIA WSTEPNE W ZAKRESIE WIEDZY, UMIEJETNOSCI I INNYCH
KOMPETENCJI

1 Credited first semester of the subject: Strength of Materials

5 EFEKTY KSZTALCENIA

EK1 Wiedza Student knows the rules of determination of influence lines in the case of statically determinate bar
structures. Student knows fundamental theorems of mechanics. Student knows the rules of kinematic analysis
of flat bar structures.

EK2 Umiejetnosci Student is able to determine influence lines in the case of statically determinate bar structures
and is able to use them to determine the most disadvantageous positioning of variable loads. Student is able
to use theorems for determination of displacements and influence lines in the case of bar structures. Student is
able to differentiate correctly if a bar structure is statically determinate or indeterminate or if it is a mechanism.

EK3 Wiedza Student knows the rules and procedures of solving flat rod statically indeterminate structures using
the Force Method.

EK4 Umiejetnosci Student is able to solve flat rod statically indeterminate structures using the Force Method,
he is able to verify the results of calculations, he is able to present the physical interpretation of the system
of equations of the Force Method and of the values represented in these equations. Student is able to use the
Force Method to determine influence lines in statically indeterminate bar structures.

EK5 Wiedza Student knows the rules and the procedures of solving flat rod statically indeterminate structures
using the Displacement Method.

EK6 Umiejetnosci Student is able to solve flat rod statically indeterminate structures using the Displacement
Method, he is able to verify the results of calculations, he is able to present the physical interpretation of the
system of equations of the Displacement Method and of the values represented in these equations.

EK7 Wiedza Student knows the rules concerning the application of the Displacement Method to the problem of
buckling of flat rod structures.

EKS8 Umiejetnosci Student is able to determine values of basic critical buckling loads and buckling modes of flat
rod structures.

EK9 Wiedza Student knows the rules and the procedures of determining dynamic characteristics of flat rod struc-
tures with limited number of dynamic degrees of freedom. Student knows the concept of dynamic coefficient
and understands the influence of damping on the value of this coefficient under the action of harmonic load.
Student is prepared for scientific work.

EK10 Umiejetnosci Student is able to determine free vibration frequencies and corresponding with them free
vibration forms, he is also able to verify the obtained results using approximate formulas for calculating first
natural frequency of a structure and also using the rule of orthogonality of free vibration forms. Student is
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able to apply dynamic coefficient to determine equivalent static action in the case of harmonic load. Student
is able to define the influence of damping on the value of the dynamic coefficient and is able to interpret the
dynamic coefficients used in polish design codes.

6 TRESCI PROGRAMOWE

WYKLAD

TEMATYKA ZAJEC LiczBa

Lp . .
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN

Introduction to structural mechanics (assumptions, tasks and tools of structural
W1 mechanics). Basic theorems of structural mechanics (theorems of reciprocal work, 4
reciprocal displacements, reciprocal reactions). Calculating displacements.

Kinematic analysis of flat rod structures. Unstable, statically determinate and

w2 statically indeterminate systems. 2
Using the Force Method for solving flat rod statically indeterminate systems. Set
W3 of equations of the Force Method. Simplifications. The rules of verification of the 3

final results. Application of the Force Method for determination of the influence
lines in statically indeterminate bar structures.

Application of the Displacement Method for solving flat rod statically
indeterminate systems. Set of equations of the Displacement Method.
W4 Simplifications. The rules of verification of the final results. Application of the 7
Displacement Method for determination of the influence lines in statically
indeterminate bar structures.

Stability of flat rod structures, determination of basic critical buckling loads and

W5 buckling modes, second order influences. 3
Dynamics of rod systems, basic assumptions, dynamic characteristics of structures

Wé S e . 3
with limited number of dynamic degrees of freedom.

W7 Vibration damping, describing parameters, gaining information about the values of 1
this parameters.

W8 Application of the dynamic coefficient as a simplified method of taking into 9
account a dynamic action.

LABORATORIA

Lp TEMATYKA ZAJEC LiczBa
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN

L1 Experimental determination of displacements in a beam. Comparison with 9
calculation results.
Experimental determination of reactions in a statically indeterminate beam.

L2 . . ) 3
Comparison with calculation results.

L3 Wind tunnel and its application in the investigations of wind action on structures. 3
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LABORATORIA

Lp TEMATYKA ZAJEC LiczBa
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN

L4 Apparatus for dynamic measurements and its applications. 2
Experimental determination of free vibration frequencies and corresponding with

L5 them free vibration forms in a case of a rod system. Comparison with calculation 3
results.

L6 Influence of communication vibrations on structures: measurements and analysis 9
of the measurements results.

PROJEKTY

Lp TEMATYKA ZAJEC LiczBa
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN
Determination of influence lines of appointed static values in statically

P1 determinate rod structures. Determination the most unfavorable position of 10
a variable load and the value of the appointed static value. Calculating
displacements in chosen points of a statically determinate rod structure.

P2 Solving a continuous beam and a statically indeterminate frame using the Force 19
Method. Giving the result of check of the solution.

P3 Determination of influence lines in statically indeterminate continuous beam. 6
Verification of the results using kinematic method.

P4 Solving a continuous beam and a statically indeterminate frame using the 8
Displacement Method. Giving the result of check of the solution.

P5 Determination of basic critical buckling load and buckling mode for a rod 5
structure.
Calculating free vibration frequencies and corresponding with them free vibration

P6 forms of flat rod structure with limited number of dynamic degrees of freedom. 4
Verification - using approximate formulas the value of the first natural frequency.
Checking the rule of orthogonality of free vibration forms.

CWICZENIA AUDYTORYJNE

Lp TEMATYKA ZAJEC LiczBA
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN

C1 Influence lines of static values in statically determinate rod structures. 2

2 Calculating displacements in statically determinate rod structures, graphic 5
integration.

C3 Solving flat rod statically indeterminate systems using the Force Method, 8

simplifications, verification of results.
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CWICZENIA AUDYTORYJNE

Lp TEMATYKA ZAJEC LiczBA
OPIS SZCZEGOLOWY BLOKOW TEMATYCZNYCH GODZIN
Application of the Force Method for determination of the influence lines in

C4 statically indeterminate flat rod structures. Verification of the results using 2
kinematic method.

Solving flat rod statically indeterminate systems using the Displacement Method,

C5 . . . . . 7
simplifications, verification of results.

c6 Application of the Displacement Method for solving the problem of stability of flat 4
rod structures, determination of basic critical buckling loads and buckling modes.

Determining dynamic characteristics of flat rod structures with limited number of
dynamic degrees of freedom. Calculating free vibration frequencies and

Cc7 corresponding with them free vibration forms. Application of approximate 4
formulas for calculating first natural frequency. The rule of orthogonality of free
vibration forms.

C8 Application of dynamic coefficient to determine equivalent static action. 1

N1
N2
N3
N4
N5
N6

NARZEDZIA DYDAKTYCZNE

Lectures
Classes

Projects

Laboratory classes

Qollogium

Consultations
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8 OBCIAZENIE PRACA STUDENTA

FORMA AKTYWNOSCI

SREDNIA LICZBA GODZIN
NA ZREALIZOWANIE

AKTYWNOSCI
Godziny kontaktowe z nauczycielem akademickim, w tym:
Godziny wynikajace z planu studiow 120
Konsultacje przedmiotowe 5
Egzaminy i zaliczenia w sesji 5

Godziny bez udzialu nauczyciela akademickiego wynikajace z nakladu p

racy studenta, w tym:

Przygotowanie sie do zaje¢, w tym studiowanie zalecanej literatury 70
Opracowanie wynikow 30
Przygotowanie raportu, projektu, prezentacji, dyskusji 70
SUMARYCZNA LICZBA GODZIN DLA PRZEDMIOTU WYNIKAJACA Z 300
CALEGO NAKEADU PRACY STUDENTA

SUMARYCZNA LICZBA PUNKTOW ECTS DLA PRZEDMIOTU 10.00

9 SPOSOBY OCENY
OCENA FORMUJACA

F1 Inividual project
F2 Raport on laboratory classes

F3 Qolloquium

OCENA PODSUMOWUJACA

P1 Written exam

P2 Weighted average of forming grades

WARUNKI ZALICZENIA PRZEDMIOTU

W1 Completing all learning outcomes

W2 The final grade is an average weighting of the P1 and P2 grades, but none of
negative.

KRYTERIA OCENY

the component grades can be

EFEKT KSZTALCENIA 1

NA OCENE 2.0
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Satisfactory level of Knowledge and understanding of: 1.the rules of
determination of influence lines in the case of statically determinate bar
NA OCENE 3.0 . . . .
structures 2.fundamental theorems of mechanics 3. the rules of kinematic analysis
of flat bar structures.
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 2
NA OCENE 2.0 X
Satisfactory level of ability to: 1.determine influence lines in the case of statically
determinate bar structures 2.use theorems of mechanics for determination of
NA OCENE 3.0 displacements and influence lines in the case of bar structures 3.differentiate
correctly if a bar structure is statically determinate or indeterminate or if it is
a mechanism.
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 3
NA OCENE 2.0 X
NA OCENE 3.0 Knowledge and understanding of the rules and procedures of solving flat rod
L statically indeterminate structures using the Force Method on satisfactory level.
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 4
NA OCENE 2.0 X
Satisfactory level of ability to: 1.solve flat rod statically indeterminate structures
NA OCENE 3.0 using the Force Method, 2.verify the results of calculations, 3.use the Force
Method to determine influence lines in statically indeterminate bar structures.
NA OCENE 3.5 X
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NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 5
NA OCENE 2.0 X
Knowledge and understanding of the rules and the procedures of solving flat rod
NaA OCENE 3.0 statically indeterminate structures using the Displacement Method on
satisfactory level
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 6
NA OCENE 2.0 X
NA OCENE 3.0 Sa.tisfactory. level of ability to: 1.solve ﬂat rod statically indeter'minate structures
using the Displacement Method, 2.verify the results of calculations
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 7
NA OCENE 2.0 X
Knowledge and understanding of the rules concerning the application of the
Na OCENE 3.0 Displacement Method to the problem of buckling of flat rod structures on
satisfactory level
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 8
NA OCENE 2.0 X
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NA OCENE 3.0 Satisfactory level of ability to determine values of basic critical buckling loads
ko and buckling modes of flat rod structures.
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 9
NA OCENE 2.0 X
Satisfactory level of Knowledge and understanding of : 1.the rules and the
NA OCENE 3.0 procedures of determining dynamic characteristics of flat rod structures with
' limited number of dynamic degrees of freedom, 2.the concept of dynamic
coefficient
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X
EFEKT KSZTALCENIA 10
NA OCENE 2.0 X
Satisfactory level of ability to: 1.determine free vibration frequencies and
corresponding with them free vibration forms, 2.verify the obtained results using
NA OCENE 3.0 approximate formulas for calculating first natural frequency of a structure and
also using the rule of orthogonality of free vibration forms, 3.apply dynamic
coefficient to determine equivalent static action in the case of harmonic load
NA OCENE 3.5 X
NA OCENE 4.0 X
NA OCENE 4.5 X
NA OCENE 5.0 X

10 MACIERZ REALIZACJI PRZEDMIOTU
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ODNIESIENIE
DANEGO EFEKTU
DO SZCZEGOLO-

EFEKT p CELE TRESCI NARZEDZIA
WYCH EFEKTOW SPOSOBY OCENY
KSZTALCENIA PRZEDMIOTU PROGRAMOWE DYDAKTYCZNE
ZDEFINIOWA-
NYCH DLA
PROGRAMU
EK1 Cel 1 wl w2 el c2 N1 N2 N4 N6 F3 P2
EK2 Cel 1 w2l plelc2 | NLN2 Eg NENS | gy po p3 P2
EK3 Cel 2 w3 c3 N1 N2 N5 N6 F3 P2
EKA4 Cel 2 w312 p2 p3 3 cd | N1 N2 Eg NANS | gy po p3 po
EK5 Cel 3 wi 5 N1 N2 N5 N6 F3 P2
EKG6 Cel 3 wd pd cb N1 N2 N3 N5 N6 F1 F3 P2
EK7 Cel 4 w5 c6 N1 N2 P2
EKS Cel 4 W5 p5 c6 N1 N2 N3 N6 F1 P2
EK9 Cel 5 w6 1415 p6 ¢7 | NI N2 Eg NANS | g o 3 P2
EK10 Cel 6 w7 w81316 ¢7 c8 | N1 N2 N4 N6 F2 P2

11

LITERATURA PODSTAWOWA

WYKAZ LITERATURY

[L | Dr. T. H. G. MEGSON — Structural and stress analysis, Oxford, 1996, Butterworth-Heinemann

[2 | J. Bogusz — Metoda sit. Niewyznaczalne konstrukcje pretowe. Przyktady, Krakow, 2002, PK

. Bogusz — Metoda przemieszczen. Niewyznaczalne konstrukcje pretowe. Statecznosc ustrojow pretowych.,
3]J.B Metod 3 Ni Ine konstrukcj t Stat trojo t h
Krakow, 2005, PK

[4 | B. Olszowski, M. Radwanska — Mechanika budowli, Krakow, 2003, PK

[5 | M. Paluch — Podstawy mechaniki budowli, Krakow, 2004, AGH

[6 | Z. Dylag, S. Filip, E. Niemiec — Mechanika budowli t. 1, t. 2, Warszawa, 1989, PWN

LITERATURA UZUPEENIAJACA

[1 ] L. S. Blake — Clivil engineers reference book, Oxford, 1989, Butterworth-Heinemann

[2 ] T. Chmielewski, Z. Zembaty — Podstawy dynamiki budowli, Warszawa, 1998, Arkady

[3 | Praca zbiorowa red. G. Rakowski — Mechanika budowli. Ujecie komputerowe, Warszawa, 1991, Arkady

[4 ] J. Rakowski — Mechanika budowli. Zadania, Poznan, 2007, Politechnika Poznanska
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12 INFORMACJE O NAUCZYCIELACH AKADEMICKICH

OSOBA ODPOWIEDZIALNA ZA KARTE

prof. dr hab. inz. Joanna Duliiska (kontakt: jdulinsk@pk.edu.pl)

OSsoOBY PROWADZACE PRZEDMIOT

1 prof. dr hab. inz. Joanna Duliniska (kontakt: jdulinsk@pk.edu.pl)

2 dr inz. Piotr Kubon (kontakt: pkubon@pk.edu.pl)

3 dr inz. Ryszard Mastowski (kontakt: rmaslow@pk.edu.pl)

4 mgr inz. Pawel Boron (kontakt: pboron@pk.edu.pl)

5 dr hab. inz. Alicja Kowalska-Koczwara (kontakt: akowalska@pk.edu.pl)

6 Prof. dr hab. inz. Tadeusz Tatara (kontakt: ttatara@pk.edu.pl)

13 ZATWIERDZENIE KARTY PRZEDMIOTU DO REALIZACJI

(miejscowosé, data) (odpowiedzialny za przedmiot)

PRZYIJMUJE DO REALIZACJI (data i podpisy oséb prowadzacych przedmiot)

(dziekan)
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