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A Study on the Strength and Ductility Effect of
High-Strength Concrete Columns Confined by Tied Hoops
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Abstract

Lateral pressure by tied reinforcement greatly enhances the maximum strength and ductility of
columns under concentric loading. The lateral confinement effects will be improves ductility of
high-strength concrete.  The major purpose of this paper is to study on the improvements .of
maximum strength and strain at that point of tied high-strength concrete columns subject to axial
loads. For this purpose, this study collected the other analytical results and the experimental data
that has been performed by a lot of worldwide researchers and also analyzed it statistically.

As the result, the theoretical equation for predict maximum strength and strain at that point was
proposed. It is based on calculation of lateral confinement pressure generated from tensile that
develop in transverse reinforcement.
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2aES MEUgE4dddanz FdHE SBEN( L/ F)% FRFASEN( 1,/ 1) BAE A=
Zaol gl A2zage FRBO AAMNA F85 HAEH{AH, Table 19 JHEHE o8¢ Hep
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> Table.1 Summary of available triaxial compression tests
AdSde oA A Zaz|E ¢ Specimen | Lateral

2759 FJrP}eH A= = References size | pressure fe . ?‘, ;’.

S e G | o | Gafemd | e :
7IGAREH &40 FHAEE 2 : 576x152 g
oM, Hula oz HMYPHAL < Gardner(2)" cylinder Active 29% 2.51~5.00 | 0.30~0.89

T Aok webA HAS] AFS | Mills et al(3) | 5.7%ube | Active | 234, 274, 367 | 151 ~2.64 | 0.04~0.38
5 ] = = B}

%3] Aopstu, ofF MEom | iceta@| P0%B | acive |33, 478 634 | 248~583 | 023~ 139
AFRANA mzol g% Puz cylinder
¢89S Aus A GWNE | Xie et al5) ﬁ;ﬁ:di? Active |614, 941, 1214|1.33~3.21 | 0.04~048
ARl 7P 2Arske vl e S10% -
2 9E3rol Fyreee] mA | Attard et al(6) cylinder Active | 980~1350 |1.08~2.45|0.01~0.25
& mdsglslddor & Holr}p o9 Dahl(7) $10%20
we} Tabel 1¢] AHAAES o] & ' cylinder
dlo] thge] @9 AWUEZE | Laniou et al(®) gﬂ:di? Active |470, 796, 1153 | 1.40~2.16 | 0.07~0.21
= I s :

T%Q% (13—E6}-9\'1_9_B1, F1g.3°ﬂ/(‘j) * The maen value of 4 cylinder tests

Manders " (4 (3))= Attards focemaximum compressive strength of Confined(or lateral pressured)

Active 731, 1110 |1.90~4.73|0.20~1.00

(@)ool AAZ A= v|wsld) concretet in member
Jr=lateral pressure(or effective confinement pressure) applied on concrete
core
Joe _ S
7o = 1+4l 7 (D
foc _ fv 0.76 k) 2=
7o =1+3.55 (?) (A&A=0.983) (2)
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Table 2. Summery of availabie tied column tests

Ref. DC fc' . fh) . ) Pi N‘-‘:’)‘}ber Type
(em)|. (kg/cm”) | (kg/cm®) specimen
Yong(11) [134]| 850~90 5065  |0.003~0.016 6 D
BEHA2) 47 820 9187.9634 [0.018-0.046 4 E
Nishiyama(13)| 22 | 1087,1132 | 4712,8293 [0.018~0.041 14 E
Cusson(14) |19.7 | 537~1160 [4000~7854/0014 ~0.049 27 ACDE
a5 285 |317,513,1316] 11300  |0.014~0.044 18 E
(16} 13 | 438742 5501 [0017~0.030 6 ABD
Moehle(17) | 26.7 345 4488 {0013--0.019 8 ABD
Nagashima(18)] 20.5 | 603~1180 |8225,14142{0,016~0.026 26 CDE
Sheikh(19) | 26.7| 320~417 [3790~4473{0.006 ~0.025 24 CDEF

BE20) 23 | 317~438 3740 [0.019~0.037 6 E

ALL(20) 15 410 2560,4250 [0.014~0.031 6 ‘AE

FRE(2D) 147 | 445~892 13900 | 0.021,0.043 12 A
D.=side dimension of concrete core,
£ =compressive strength of plain concrete cylinder

($15X 30cm)

Notation fay=vield stress of transverse reinforcement steel
s=center to center spacing between sets of ties
d,~diameter of spiral steel; ©,=volumetric ratio of
transverse reinforcement in Concrete core
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Fig.6 Effect of tie arrangement on
strength enhancement
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