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ABSTRACT 

Ultimate resisting capacity of slender reinforced concrete (RC) columns subject to combined 
axial loads and biaxial bending is evaluated on the basis of nonlinear analyses. Geometric 
nonlinearity and long-term behavior of concrete as well as the material nonlinearities by 
cracking of concrete and yielding of steel are considered, and the biaxial stress state of a RC 
section is simulated by using the fiber model. 
 
Since the failure surface of a RC column subject to biaxial bending can be approximated by the 
load contour method, proposed by Bresler[3], which represents the reduction rates of resisting 
capacity in a biaxial behavior to a uniaxial behavior on a P-M interaction diagram, the 
corresponding variable of an exponent alpha is designed in this paper, in terms of related design 
variables such as slenderness ratio, eccentricity, section geometry, and creep coefficient on the 
basis of the obtained numerical analysis results. 
 
The relationship between the alpha and design variables is established from regression and used 
to determine the ultimate resisting capacity of slender RC columns subject to long-term biaxial 
bending without any rigorous numerical analyses. The ultimate resisting capacities calculated 
from the regression formula are compared with those obtained from rigorous nonlinear analyses 
and from the ACI formula with the objective of establishing the relative efficiency of the 
proposed regression formula. 
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