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Experiments and Analysis of Concrete Columns Confined with
Lateral Reinforcements

&okal” HER" o e ZHolgr
Song, Ha-Won Choi, Dong-Hue Byun, Keun-Joo Kim. Gee-Soo
ABSTRACT

Concrete columns properly confined with lateral reinforcements gain increased strength
and ductility. Objectives of this study are to investigate the confining effect of confined
concrote columns having different core sizes, spacing ratios and lateral reinforcement ratios
by obtaining the pre-peak and post-peak behaviors of the confined concrete columns
experimentally and analytically.

In this paper, experiments are done with confined concrete column specimens and
analyses are also done for the pre-peak behavior by finite element analysis considering
continuum fracture and plasticity and for the post-peak behavior by strain-localization
model. Then, analysis results are compared with those of model tests and the confining
effect is studied.

Keywords : lateral reinforcements, confined concrete columns. model tests, finite element

analysis, continuum fracture and plasticity, strain-localization
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Table 1 Detail of column specimens

Speci- Specimen (;om . Tie Spacing R\:nlfumet,nc L i
Size Spaci sinforcemen .atera
Set. men Size 1€ pacing Ratio ‘ . o ‘ Remark
No. (c) (s) Ratio Reinforcement
(# {em) {em) {em) (s/c] 0.(%)
1 15% 15 %60 14.1 7 0.53 2.58 9 Size Effect
2 20 % X80 18.7 9.5 0.51 255 @12 of Core
3 20X 20 80 19.4 3.2 0.16 ].82 $6
| 4 20 % 2% 80 19.1 7 0.37 1.90 ¢9 [
) |
5 20X 20% &) 18.7 13 0.70 1.86 ¢l2 =1.9(%) | Effect
6 20X 2% 80 184 23 1.95 1.90 ¢16 of
7 20> 20 %30 19.1 38 0.20 3.51 $9 p Spacing
¢ 8 20 % 20 % K0 18.7 7 0.37 3.6 912 ‘
PN I oo - . =3.5(%)
9 %280 | 184 12.3 0.67 3.55 P16
1 10 18 % 18 % [ 17.1 6 0.35 248 $9 Size Effect
C
11 16X 18% 72 17.1 6 0.35 248 $Y of Length
12 200 20 x &) - - i Plain Concrete
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Fig. 7 Failure mode of concrete columns
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Table 2 Results of experiments and analyses

) Core peak Strain at peak ) Effective Confinement.
Speci- Strength Strength Strength gain Confining Stress Effectiveness Index
men O, (kg/cm) Lo (/o) I, (kg/em) Ay
No.

Analysis Exp. Analysis Exp. Analysis Fxp. Analysis Exp. Analysis Exp.

set 1 337.0 385 0.00510 0.0051 94.0 106.5 1343 9.68 0.35 0.25

a 2 334.8 352.8 0.00510 0.0045 918 1098 12.94 9.57 0.34 0.25

3 322.3 332.5 0.00479 0.0050 793 89.5 9.54 9.24 0.35 0.34

set 4 306.9 335.7 0.00469 0.0046 63.9 92.7 10.51 11.30 0.37 0.40

b 5 2876 332.0 0.00465 0.0042 44.6 89.0 8.21 9.28 0.29 0.33

6 268.1 326.7 0.00419 0.0038 251 83.7 285 3.73 0.10 0.13

7 355.7 340.5 0.00533 0.0043 112.7 97.5 19.79 14.10 0.38 0.27

S:L 8 333.1 386.8 0.00517 0.0050 90.1 143.8 18.56 23.18 0.36 .45

9 298.0 314.3 0.00531 0042 H5.0 713 13.22 12,96 0.256 0.24

set 10 351.0 361.2 0.00511 ).0059 108.0 118.2 14.33 15.88 0.32 0.24

d 11 350.2 341.5 0.00510 0.0042 107.2 985 14.32 12.65 0.32 0.20
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