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Modulio tikslas

Supazindinti doktorantus su gelzbetoniniy statiniy netiesinés analizés pagrindais
Aim of module

To introduce PhD students to the nonlinear analysis of reinforced concrete structures.
Suteikiamos Zinios ir gebéjimai

Zinoti ir gebéti atlikti netiesine gelZbetoniniy statiniy analize.

Provided knowledge and skills

Know and be able to do nonlinear analysis of reinforced concrete structures.
Modulio anotacija

Fizinis ir geometrinis netiesiSkumas. NetiesiSkumo problemos statiniuose. Betono fizinés-mechaninés savybés kietéjimo stadijoje. Betono
susitraukimas ir valk§numas. Gelzbetoniniy konstrukcijy ir statiniy deformacijy apskai¢iavimo metodai, jvertinant betono susitraukimg ir valk§numa.
Skaic¢iavimo pavyzdziai ir rezultaty analizé. Betono struktiiros analizé mezolygyje. Betono struktiiros analizé¢ mikrolygyje. Betono ir armatiiros
itempiy ir deformacijy priklausomybés, esant vienaasiam jtempiy biiviui. Betono stiprumas ir deformacijos, esant dviasiam ir triasiam jtempiy biviui.
Temperatiros jtaka gelzbetoniniy konstrukcijy deformacijoms. PlastiSkumo teorijos pagrindai. Betono pleiséjimo modeliai. Diskre¢iyjy ir vidutiniy
plySiy modeliai. Plysio ploc¢io skai¢iavimo metodai. ]linkiy skai¢iavimo metodai. Betono ir armattiros sukibimas ir modeliai. Jtempiy ir deformacijy
analizé sluoksniy metodu. Iteraciniy ir tiesioginiy skai¢iavimo metody pagrindiniai principai.

Module annotation

Material and geometrical nonlinearity. Nonlinear problems in structures. Physical-mechanical properties of concrete at curing state. Shrinkage and
creep of concrete. Deformation analysis methods of reinforced concrete structures accounting for concrete creep and shrinkage. Calculation examples
and analysis of results. Analysis of concrete structure at meso-level. Analysis of concrete structure at micro-level. Stress-strain relationships for steel
and concrete at uniaxial stress state. Strength and strain of concrete at bi-axial and tri-axial stress state. Influence of temperature on deformations of
reinforced concrete constructions. Basics of theory of plasticity. Models of concrete cracking. Discrete and smeared cracks models. Cracks width
calculation methods. Deflections calculation methods. Bond between steel and concrete and models. Stress- strain analysis using layer model. Basic
principles of direct and iterative calculation methods.
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B dalis
Modulio pavadinimas Module title
Netiesiné gelZbetoniniy statiniy analizé Nonlinear Analysis of Reinforced Concrete Structures
Modulio kodas Kreditai Atsiskaitymo forma

Fakultetas Katedra B,A,M,1,D Modulio Nr.* 18 viso: 18 jy: KD, KS, KP I,EL, E2, E, BE,BD, TD, A KD, KS, KP
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* modulio registracijos numeris katedroje
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List of the Course lecture topics

Number of hours
Lecture topics
NL(S)| I(S) | I(S) [NL(T)

1. Physical and material nonlinearity 1
2. Structural nonlinear problems 1
3. Basics of concrete plasticity 1
4. Limit analysis method 1
5. Concrete physical and mechanical properties at the hardening stage 1
6. Concrete shrinkage 1
7. Concrete creep 1
8. Stress and strain analysis of concrete structures due to shrinkage and creep effects 1
9. Basics of concrete mechanics 2
10. Mezo-level analysis of concrete structure 1
11. Micro-level analysis of concrete structure 1
12. Stress-strain relations of concrete and reinforcement at the uniaxial stress state 1
13. Stress-strain relations of concrete and reinforcement at the biaxial and triaxial stress 1
state

14. Temperature effect on deformations of concrete structures 1




15. Concrete crack models 2
16. Methods of crack width analysis 1
17. Methods of deflection analysis 1
18. Bond between concrete and reinforcement and methods of analysis using bond models| 1
19. Layer model for stress and strain analysis of concrete structures 1
20. Principles of iterative and direct calculation methods 1
21. Examples of geometrically nonlinear problems. Analytical solution methods of such 1
problems

22. Nonlinear problems using standard finite element programs 1

In total: | 24
List of the Course exercise topics
Number of hours
Lecture topics
NLS) | I(S) | I(S) |NL(T)

1. Examples of prediction of concrete creep and shrinkage and their analysis 2
2. Stress and strain analysis of concrete structures taking into account shrinkage and creep| 3
effects

3. Examples of iterative and direct calculation methods 2
4. Layer model for stress and strain analysis of concrete structures 3
5. Modelling of nonlinear and cracking effects of concrete using layer approach 2
6. Developing flow-charts and computer programs for structural analysis 2
7. Nonlinear problems using standard finite element programs 2

In total: | 16
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