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Modeling and Parametric Studies on Moment-Curvature Relations
for Reinforced Concrete Columns
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ABSTRACT
A mathematical model which can simulate biaxial moment-curvature relations for reinforced
concrete column is developed. The developed model is capable of tracing the post-peak
behavior of a column after peak load. The model can take into account different sectional
shapes of a column and various constitutive models of confined concrete. The developed model
is used to evaluate constitutive models of confined concrete under concentric loading,
suggested by different researchers. Error function which measures the overall constitutive
behavior of a confined concrete is intrcduced. The constitutive model minimizing this error
function is selected and is incorporated into the developed model in order to investigate the

effect of main parameters on the general column behavior.
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Error Relative Error »
e f’cc € f'e Area Error Function
Soliman & Yu[1] (SY) 64.51 253.87 376.36 92.86 787.60
Sheikh & Uzumeril2] (SU) 7.63 160.41 199.75 28.66 396.45
Modified Kent & Parkl3} (M-KP) 6.36 216.89 249.79 58.96 532.00
Fafitis & Shah[4] (FS} 19.08 758.41 47174 92.48 1341.71
Saaticioglul5] (SR) 6.87 325.36 122.71 16.55 471.49
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% 5 Effect of main parameters on moment-curvature relations
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I 2 Relative effect of main parameters on moment-curvature relations

Relative value MM, /P om MJM, AlA
Parameter a
o 45° 0 45° 0’ 45° 0° 45°
level 1

Level of axial load 0.1P, 0.76 0.82 1.17 1.17 0.90 0.94 0.83 0.86
0.6P, 0.93 0.95 0.83 0.83 .24 0.39 0.65 0.76
Tie spacing 100mm 1.02 1.03 167 1.67 1.15 1.20 1.07 1.09
300mm 0.99 0.98 1.00 0.83 0.68 0.78 0.84 0.87
Volumetric ratio of 0.495% 0.99 0.99 1.00 0.83 0.70 0.8t 0.87 0.90
lateral steel 2.3% 1.01 1.02 1.17 1.17 1.10 1.12 1.04 1.07
20.6MPa 0.85 0.84 117 1.17 0.89 0.89 0.85 0.86
Concrete strength i 114 | 114 | 100 | 100 | 109 | 110 | 113 | 113
Distribution of 8 bars 1.01 1.01 0.83 1.00 0.95 0.97 0.98 0.99
longitudinal steel 16 bars 1.00 1.01 1.17 1.00 0.99 1.01 1.00 1.01
Strength of 300MPa 1.00 0.99 1.00 1.00 0.98 0.98 1.00 1.00
lateral steel 500MPa 1.00 1.00 1.17 1.00 1.02 1.01 1.01 1.01
. 40mm 1.02 1.02 1.17 1.00 1.02 1.02 1.02 1.02
Cover theickness |~ rm 098 | 098 | 100 | 100 | 098 | 098 | 098 | 098
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