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An Experimental Study on the Behavior of Reinforced Concrete
Columns Subjected to Axial Force and Biaxial Bending

2z oaeT oI Mg

Kim, Jin-Keun Lee, Sang-Soon Lee. Soo-Gon Kim, Sun-Young

ABSTRACT

When stress is beyond elastic limit or cracks occur in a reinforced concrete member
subjected to axial force and biaxial bending. curvature about each principal axis of uncracked
section is influenced by axial force and bending moments about both major and minor
principal axes. It is mainly due to the translation and rotation of principal axes of the crogs
section after cracking. Recently. by considering these effects. a numerical method predicting
the behavior of concrete columns subjected to axial force and biaxial bending was proposed.

In this study, in order to verify the proposed numerical method and investigate the effects
of cracking on the behavior of reinforced concrete columns, a series of tests were carried out
for 16 tied reinforced concrete columns with 100X 100mm square and 200x100mm rectangular
sections under various loading conditions. The angle between the direction of eccentricity and
the major principal axis of uncracked section were 0. 30. 45° for the square section and O,
30, 45, 60, 90° for the rectangular section, respectively.

A comparison between numerical predictions and test results shows good agreements in
ultimate loads. axial force-lateral deflection relations. and lateral deflection trajectories. It is
also found, in this limited investigation, that the ACI's moment magnifier method is
conservative in both uniaxial and biaxial loading conditions.

Keywords : reinforced concrete column. biaxial bending, crack.
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Table 1 Mix proportion and test results of concrete

Proportions (kg/m®) Sump fol fo E!

C w S G fem) (MPa) { (MPa) | (MPa)

315 | 205 | 82 | 882 8 34 27 124300

* fg spliting tensile strength of concrete
* f. compressive strength of concrete cylinder
¥ E_ elastic modulus of concrete
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Table 2 Results of test and analysis

Lateral deflections Moment magnification factor

Specimen bxh I P, | Pua’ Put | at ultimate load (mm) about ¢ axis | about 7 axis
v s Pu 2

’ 4, [ Set 8¢.a Syt 810

SS0-1 o 119 113 1.05 16.0 - 1.40 1.51 - -

SS0-2 126 1.11 18.1 - 1.45 1.56 -
S5S30-1 . 112 1.09 10.0 6.6 1.29 1.47 1.33 1.47
$5S30-2 100x100 | 30 104 103 1.01 10.4 6.5 1.30 1.42 1.33 1.42
S5S545-1 45° 103 101 1.01 9.5 9.4 1.34 1.41 1.33 1.41
35845-2 106 1.05 8.4 8.6 1.30 1.43 1.30 1.43

RS0-1 0° 204 200 1.02 15.6 - 1.39 1.41 - -

RS0-2 206 1.03 17.3 - 1.43 1.41 - -
RS30-1 30° 208 912 0.98 14.0 1.1 1.40 1.42 1.06 1.08
RS30-2 217 1.02 13.3 2.3 1.38 1.45 1.08 1.08
RS45-1 . 266 1.13 9.6 2.5 1.34 1.61 1.09 1.10
RS45-2 200100 | 45 239 235 1.02 11.3 2.8 1.40 1.51 1.10 1.09
RS60-1 60° 313 075 1.14 7.8 2.4 1.39 1.80 1.07 1.13
RS60-2 295 1.07 7.8 2.8 1.38 1.72 1.08 1.12
RS90-1 . 418 1.04 - 4.8 - - 1.12 1.17
RS90-2 90 443 403 1.10 - 4.0 - - 1.10 1.19

« P, measured ultimate load by test
** Pu‘a calculated ultimate load by proposed numerical method
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