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EXPERIMENTAL STUDY ON CONFINEMENT EFFECTS OF SUPPLEMENTARY TIES IN
REINFORCED CONCRETE COLUMNS

B R - ISR - fe WY AL EE
By Koji SAKAI, Yoshio KAKUTA and Sumio NOMACHI

The purpose of this study is to examine the confinement effects of supplementary ties
in reinforced concrete columns. 16 short tied columns are tested. The supplementary
ties used have 180° hooks at both ends or at one end, In the two test specimens the tie

with 180° hooks at both ends are engaged with longitudinal steel bars and in the other

test specimens the ties are engaged with a perimeter tie. The test specimens are sub-
jected to monotonic and cyclic loading. Based on the test results, the stress-strain

curves of confined core concrete are obtained and the results are compared with the
model which has been proposed by the authors. It is concluded that the authors’ model

on the stress-strain curves of confined core concrete is valid for the confinement effects

of supplementary ties.
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Fig.1 Conliguration of tie reinforcement,
Table1 Details of tie reinforcement,
Dia. of bars Spacing | Volumet.
Specimen Type s ratio
Periph. | Supple. (cm} 0g(%)

1 D6 Do D 4.0 2.30
2 D10 D6 D 6.0 3.32
3 N6 D6 D 6.0 1.64
4 D6 D6 D 5.0 1.97
5 D10 D6 D 5.0 3.98
S} D10 D6 D 7.0 2.66
7 Do D6 E 4.0 2.24
8 D10 D6 E 6.0 3.28
9 D6 D6 F 4.0 2.30
10 D1o D6 F 6.0 3.32
11R D6 D6 D 4.0 2.30
12RrR D10 D6 D 6.0 3.32
13R D6 D6 D 6.0 1.64
14R D6 D6 D 5.0 1.97
15R D10 D6 D 5.0 3.98
16R D10 D6 D 7.0 2.66

Specimens- 11R - 16R = cyclic loading

Table 2 Test results,

Concrete {Unconfined | Maximum | Concrete Strain in tie steel| Mean stress _
Specimen | cylinder |concrete core strain at | at fc,max (%) in tie s
s?rength, strength, stress, fc,maf' Periph. | Supple. steel at fc,max

fc(MPa) £y (MPa) ¢, max €g1 (%) e et fc,max' fq 7
(MPa) S s (MPa) cu
1 30.1 31.4 41.6 0.598 0.124 0.101 180 1.33
2 31.2 30.9 40.1 1.000 0,223 0.187 349 1.30
3 41.2 39,2 46.1 0,622 0.164 0.100 211 1.18
4 24.7 25.5 33.3 0.555 0.177 0.105 226 1.31
5 29.3 25.5 44.9 1.160 0.357 0.215 349 1.76
6 28.8 28.2 37.8 1.471 0.145 0.186 282 1.34
7 29.2 25,8 36.8 0.625 0.193 0.131 252 1.43
8 33.3 30.4 43.5 0.682 0.242 0.652 349 1.43
9 24.9 25.5 38.3 0.569 0,220 0.097 225 1.50Q
10 24.9 25.5 40.2 1.144 0,230 0.201 349 1.58
11R 29.1 29.4 41,3 0.599 0.340 0,134 255 1.40
12R 28.1 26.5 42.8 0.809 0.252 0.164 333 1.62
13R 22,9 21.4 29.9 0.642 0.250 0.195 295 1.40
14R 22,9 21.4 32.8 0.743 0.514 Q.227 295 1.54
15R 22.8 21.6 38.6 2,352 0.327 1.383 349 1.79
16R 22,8 21.6 32.7 0.951 0.155 0.206 291 1.52
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Fig.4 Effects of ties on descending branch of core concrete

stress-strain curve.
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