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ABSTRACT

The objective of this experimental study is to find the allowable level of axial load to give the proper flexural
ductility according to the yield strength of lateral ties, and the distribution and amount of longitudinal bars used in
confined high-strength concrete columns. Twelve concrete columns with a 20 cm square section and 80 cm high
were tested under bi-axal loads. It was observed that the ductility tends to be improved at the axial loads not less
than 0.4fxAg. The utilization of high-strength ties in accordance with the ACI 318-99 can cause the brittle failure
due to the wide tie spacing. Under the high level of axial loads not less than 0.4fyA,. it is necessary for the
buckling prevention of the longitudinal bars and the proper ductility improvement to use the high-strength ties with
the consideration of the volumetric ratio and confinement type of the lateral ties, and the distribution of the

longitudinal bars.
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Table 1 Details of test specimens

Longiitudin~ Lateral ties Axial
.| f al steel force
Speci- | ot level
TS o) | (vl B e S os| Aw/| N
c rﬁz) (%) Cn%z) (cm) |(%) {(Asn)act| (fuAg)
L40D 954 |5640 1.42
H40D 8-D13 [9.970] 30 2,50
LAR 213 [560], 142 | 4
H40R 12-D10{9,970| ™ 251
L55D 254 15,640 1.42
H55D 70 4,400 8-D13 [9.970 30 39 |_250
L55R 213 |5640 1.42 055
H55R 12-D10{9970 2.51 '
L55RR 381 |5640 35 1.42
H55RR 12-D13199701 ™ 2.51
L65R | 213 (5640 147
R | 0| |12°Dio 9970 259 |
L40D
'l Distribution and amount of longitudinal bars :
D(8-D13), R(12-D10),
| RR(12-D13)
b— Axial load : 04, 055, 0.65 of fuA,
—-—Yield strength of lateral ties :
L(5,640kgf/cm?), H(9970kgf/cm?)
(A aa=0.3Gs - b SN () —1]
200 200 200
o 166 (766 (66
Lateral__ N %:>1 % !;l?} % N Z 5 Wire strain
load (’? Hlwrs i 7| ogage
8-D13 12-D10 12-D13

Fig. 1 Section details of test specimens
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Table 2 Results of steel strength test

Bar fy fsu Es Ey € su
size | (kgf/cm®) |(kgf/emd|(X 10%gt/em®| (%) | (%)
D10 4,310 6,700 1.74 0.29 20
D13 4,290 5,880 1.83 0.23 21
06 5,640 6,000 241 0236 | 11
@6+ | 9970 12,357 2.48 0.63 7

* 0.2% off-set method
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Fig. 2 Stress~strain curves for reinforcing steel
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Fig. 3 Loading arrangements and measuring devices
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Table 3 Test results of specimens

Flexural crack Ultimate Ductility

Speci- moment moment ratios
mens MCI‘ A cr MCT Mmax A max

(tf - m)| (mm) | M [(tf - m)| (mm) | ¥4
140D | 530 | 145 | 052 | 1025 | 5.30 3.89
H40D | 562 | 1.79 | 055 | 103 | 589 4.31
I40R | 496 | 146 | 051 | 977 | 514 4383
H40R | 535 | 162 | 056 | 951 | 508 4.64
155D | 686 | 211 | 066 | 1039 | 498 412
H55D | 660 | 225 | 066 | 1006 | 485 4.70
IL55R | 625 | 215 | 064 | 980 | 442 454
H55R | 659 | 218 | 066 | 10.04% | 745 565
I55RR| 684 | 199 | 064 | 1069 | 4.27 6.20
H55RR| 631 | 1.80 | 054 | 11.69% | 898 5.74
L65R | 7.20 | 247 | 078 | 920 | 381 5.43
H65R | 724 | 260 | 0.73 | 991% | 6.75 7.20
* the second peak moment posterior to spalling off
cover concrete.
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Fig. 4 Relationship between yield strength of
lateralties and moment-curvature curves
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