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2. Krzywe interakcji
a-

w
-M, lub 

w -n, jak

enia przekroju. Na rys.1a 

a) b)

- moment zgina - krzywizna 

W celu analizy i oceny deformacji przekroju konieczne jest wprowadzenia parametru 
j, która zmienia 

-j), która jest zilustrowana na 

3.

Rys.2a przedstawia krzywe interakcji moment-
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gdzie: x
fco, fsy zbrojenia,

1 1fsy/fco

2 1

c c cc cc
betonu otuliny i betonu uzwojonego, 

-Parka,
b 2=a2 h =h/d to parametry otuliny przekroju,
1 s1/fsy 2 s2/fsy z-
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-Park dla betonu 
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6.

lementy konstrukcyjne w ekstremalnych 
warunkach, po ich uplastycznieniu. 

Wymaga to zdefiniowania i wprowadzenia nowych faz pracy elementów odpowied-

a
oceny zachowania konstrukcji i elementów konstrukcyjnych w stanie deformacji pokrytycz-
nych. 

zakres deformacji tego przekroju, od zarysowania do odspojenia otuliny i wyboczenia 

Literatura
1 Aliawdin P., Kasabutski S., Limit and shakedown analysis of RC rood cross section, Journal of 

Civil Engineering Management, 2009, Vol.15, No.1, 59-66.
2 CEB Bulletin d’Information No 242, 1988, Ductility of reinforced concrete structures. 
3 Darwin D., Nmai Ch.K., Energy dissipation in RC beams under cyclic load, Journal of Structural 

Engineering, ASCE, 1985, Vol.112, No.8, s.1829-1846.
4 Karthik M.M., Mander J.B., Stress-block parameters for unconfined and confined concrete based 

on a unified stress-strain model, 2011, Journal of Structural Engineering, Vol.137, No5, 270-273.
5 Kent D.Ch., Park R., Flexural members with confined concrete, Journal of Structural Division, 

Proceedings ASCE, Vol.97, No.ST7, 1971, 1969-1990.
6

-Krynica, 2005, t.3 
Konstrukcje betonowe, 89-96.

7
Problemy naukowo-badawcze budownictwa, t.6 Badawczo-projektowe zagadnienia w budownic-

-Krynica, 2008, 221-228.



Jacek Korentz126

8 - -
55KN KILiW PAN i KN PZiTB, Problemy naukowo-badawcze budownictwa, Kielce-Krynica, 
2009, 231-238.

9
-108.

10
pokrytycznych, Budownictwo i Architektura, 2013, Vol.12, No.1, 123-130

11 Park R., Priestley M.J.N., Gill D., Ductility of square-confined concrete columns, Journal of the 
Structural Division, ASCE, 1982, Vol.108, No.ST4, s.929-950.

12 Pfrang E.O., Siess C.P., Sozen M.A., Load-moment-curvature characteristics of reinforced 
concrete cross section, ACI Journal, Proceedings, 1964, Vo.64, No,7, 763-778.

13 PN-EN 1992-1-

14 PN-EN 1998-
sejsmicznym -

15

16 XTRACT v3.0.8, Cross-sectional X Structural Analysis of Components, Imbsen Software 
System, 2007, http://www.imbsen.com

Methods of analysis of a reinforced concrete section 
under bending with axial force in the post-yield range

Jacek Korentz
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Abstract. Predicting the behaviour of plastic hinges subjected to large inelastic de-
formations caused by extreme loads such as earthquakes plays an important role 
in assessing maximum stable deformation capacities of framed concrete structures. This 
paper presents the analytical procedure for analysing the behaviour of a reinforced concrete 
section under bending with axial force in the post-yield range. The following stages 
of section behaviour are defined: the uncracked, first cracked, yielding, cover crushing, 
cover spalling, buckling of bars and limit stages. The relationship between the moment and 
curvature in these stages, including the effects of concrete confinement, the spalling of the 
concrete cover, and the inelastic buckling of the reinforcing bars, is considered. The 
presented method makes it possible to estimate the ductility of reinforced concrete members 
with various longitudinal and transverse reinforcement.

Keywords: RC section, column, bending with axial force, ductility, curvature, post-
yield range


