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A Study on Flexural Behavior of R.C. Columns
with the Configuration of Lateral Ties

ZHE S A o g & rS I
Cho, Se-Yong Yang. Keun-Hyeok Lee, Young-Ho Chung, Heon-Soo

ABSTRACT

The objective of this study is to investigate the flexural behavior of reinforced concrete
columns confined by lateral ties. This test was carried on the twelve reinforced concrete
columns subjected to lateral and constant axial loads. The main experimental variables
are concrete strength, the configuration of lateral ties, and the amount of lateral ties.
Test results indicated that the steel configuration in column sections plays an important
role in column behavior, and a proper configuration of lateral ties can obtain more
ductile by the reduction of the space of lateral ties. Also, this experiment shows that the
utilization of high-strength concrete in columns properly designed on ACI Code takes less
ductile. Therefore, we can conclude that the design of high-strength concrete columns
under high axial loads requires more lateral ties than ACI Code.

Keywords : concrete strength, configuration of ties. axial load. ductility
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Table 1 Properties of test columns
7. Det. ]1)1s of lateral tie
Specimens| (kgf/ }{yg"f/ Space ::rmq Os | osfm AA’"
em®) | op?) (mm) (mm) | (%) s e
L30S855 6800{ 30 6 [2.27]10.81] 3.8
1.30855-4 200 30
1.45C55-4 5300| 45 4 11.01{0.27) 1.3
L50D55-4 50
M30855 30
M45C55 | 500 45 2.2710.311 1.8
M50D55 50
H30855 30
H45C55 6800 45 6 2.2710.23] 1.27
S |
_H50D55 | 700 50
H30C55 30
H35D55 ]——j% 3.4(0.33 1.9
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Table 2 Mixing proportions of concrete

Design Unit volume concrete

strengthl W/C weight(kgf/m®) |S.P.|S/Alstrength
a, o, 0, 3

(kng/ (%) wiclals (%) (%) (kng/

cm®) em’)

200 64 1220]343)926 (926 0 | 50| 260
500 40 1181[450| 945 |788|1.7 | 45 590
700 30 1167]550(1000[613]2.2] 38 710

Table 3 Results of steel strength test

Bar £ fu E; £y Esu
size |(kgt/em™ | (kef/em™ | (kgf/em® | (%) | (%)
D13 4.290 | 5.890 {1.83x10°] 0.23 22
o6 | 6.800 | 7.850 | 1.7x10°[ 0.5 11

o4 | 5.300 7.400 } 2.0x10°] 0.27 15
* 0.2% off-set method
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crack Ultimate moment “lity
Specimens moment ratios 7
Mcr Mcr Mmax MACI‘ me P 6 @R = Qe G
(t£'m)| Mouae|(tfm) | (¢fm)| Mac] *° 25 e =
L3055 | 2.3 | 0.39 [ 5.88 [4.05[1.45| 31 ET -
1.30855-4| 2.6 [ 0.46 | 56314021 14 | 12 £3 . Lmss;4
1.45C55-4] 2.4 1 0.42 | 565(14.02| 1.4 | 15 = o UisCSSA4
L50D55-4| 2.5 | 0.44 | 5.68 | 4.02[1.41} 18 N SN
M30S855 | 4.8 | 0.61 | 7.83 [ 5.77]1.36 4 0
M45Ch5 | 4.7 | 059 | 791 | 577 (137 9 0 500 1000 1500 2000 2500 3000 3500
M50D55 | 4.4 | 0.56 | 7.82 [ 5.77 [ 1.36| 12 Carvature(/1fem)
H30855 | 6.1 | 0.68 1 8.9917.09 [1.27 4 (@ L series
H45C55 | 6.3 1 0.70 { 8.9517.09{1.26| 5 .
H50D55 | 6.5 | 0.72 [ 9.02 ] 7.09[1.27] 7 .
H30CH5 | 6.3 | 067 19.36|7.09]1.32] 10 7
H35D55 | 6.4 {070 9.2 |7.09] 13 ) 14 &6
* Maci is the flexural strength calculated by the E"
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