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Buckling Behavior of Reinforced Concrete
Columns under Biaxial Loading
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Abstract

A numerical method for predicting the behavior of a reinforced concrete column under biaxial
loading is proposed, using the layered finite element method. Concrete is assumed to exhibit
strain softening and steel reinforcement is elastic—plastic. The bending theory assumptions are
used and bond slip of reinforcement is neglected. To predict the entire load-deformation
characteristics, displacement control method is used. This method consider not only combined
effect due to axial load and bending moment but also that due to bending moments.

Predicted behaviors of reinforced concrete columns under biaxial loading through the
numerical method proposed in this study show good agreements with test results.
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50L 0-1 18.4 0.90 |50M 0-1 30.0 0.85 [50H 0-1 385 0.81
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50L45-2 15317777 0.77 |50M45-2 3471777 | 1.00 |50H45-2 418 71 0.9
2] GERT (kg/em?), P A8 o] 7159 238 FE(ton). P Sl Aol 2% 7159 53 L (ton)
4.2 =10} 2 2|
a3 4(a)= BAZEr 30° D) 23 A BAE Vel Rela, 18 4(b)E XoF eI Xs
Eﬂ"l FzaddE 1Y

Z drgke) B BAS Uehd Fleolth. o] A ojHel= HE
& A5-(O)e melsA e B9 (A)e FAA7E FLsh, Fgo] 2A

50 15
o~ 40 E 12
: :
2 s =
30 g 0.9
®
2 S
Bt R
2 &
20 < 064
- [
: 5
10+ » 034
0 U v y T 0 T T y T
0 03 06 0% 12z 15 03 06 0% 12 15
Lateral Deflection (mm) X,—Deflection (mm)

(a) (b)
138 4 BAzto] 3079l AR (2)F2 3 e 2A (b) X SET XoZ wEto] g A

484 19969 % 712 &&urg 3 =523



4 .1!.1 m&m

Belch MAke] 7347t Fatel vlste] FU3 Fohel thste] HWNIL 2 Ao 7%
=t o] Fobxth 19 5= WAIZIESL 09 457 du, FRHE ] 43 AR S ¥ )
AT} 4QAANE Hae Aol AE el 715 23 AW WAS F A2AL @
]

50

A=30, #=0 A=30, d=46
Anl!-h.ru\ ]
PR s g J0LAS
5 2 L’:: 5308
: 3
2 5
E
< E
e
1:5 244 30
Lateral Deflection (mm) Laterat Defiection (mm)
(a) ()
% 5 HMyZo| 02 4501 FR BRI gele 2
5. 4 £

1) Bl deie) 7lgelv 2% 3§ v AT FAYE V5 EAES] A5 d3dE 1y
0}0:1 —‘5“)‘1 = -—’]?—6375}-0:] 0}: 615}'

2) %97 HENES] 4y A 9 HRAEe] F3 ABAdE nele Bt dnkAEQ) g
sae) JHBRE FEHGOH, o o g3l 25 B WE B2 2AE 1F AAPEE
AgrasiTE.

3) AEA Y A2 & v wg A7} 2 Ao AFE AY L 75 STt AEE 2 d
zat= Ao vkt

o HuTH o

1. Jin-Keun Kim and Joo-Kyoung Yang. "Buckling Behavior of Slender High-strength
Cencrete Columns,” Engineering Structure, Vol. 17, NO 1, 1995, pp.39-51.

2. Bazant, Z.P., Pan, J., and Cabot, G.P., "Softening in Reinforced Concrete Beams and
Frames, Journal of Structural Engineering, ASCE, Vol. 113, NO. 12, 1987, pp2333-2347.

3. Committee 105, "Reinforced Concrete Column Investigation,” ACI Journal, Proceeding. Vol.
27,1931, pp675-676.

4. oy, A ZARE B Fxo| v|Ay sy AF s uiARe=E, el e, 1992, 142pp.

5 24972 S 2AYE 715 AE AT e A A=, 29, 1995, pp 286

19969 712 shawrR g w83 485



