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Experimental Study on the Confinement Effect of Headed Cross Tie in RC Column
Subjected to Cycling Horizontal Load
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Abstract

This paper presents an experimental result and suggests the confinement effect of headed cross tie in reinforced
concrete (RC) columns subjected to cycling horizontal loads under constant axial load. Five RC columns specimens were
manufactured, taking confined type of transverse reinforcement, whether or not using cross tie, end detail of cross tie
(hooked or headed), and axial stress in column as major variables, Cyclic horizontal load applied to the columns under
constant axial stress and the effect of cross tie to structural capacity of column was evaluated from the test.

The column without cross tie failed showing bending deformation of hoop with crack in core concrete at low horizontal
load while the column with cross tie showed quite improved strength and ductility by suppressing bending deformation of
hoop as well as buckling of longitudinal bar at once even after crack in core concrete. At high lateral displacement, the
column with hooked cross tie showed the failure pattern loosing the confining force of cross tie since the 90° hooked part
of cross tie was stretched out and the cracked core concrete lumps were came off. However, the column with headed
cross tie showed very stable behavior since the head of cross tie effectively confined the hoop and longitudinal bars even

at high lateral displacement.

Keywords : RC column, Cross tie, Headed, Hooked, Horizontal reversal load
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Fig. 1 Core area corresponding to detail of later confinements
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Fig. 2 Confined core concrete in conventional hoop detail
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Table 1 Specimen list

Specimen | Detail of lateral | Axial Conflnf d | Compressive Stren%th
name conﬁnement stress area? Of core concrete
(mm”) (MPa)
A-OIN Hoop 35,566 26.13
_ Hoop + hooked so moc 0Q A
B-OIN | 0 s e | 0y, | 53522 28.63
c-o1N | Hoop * headed 60,280 29.2
Cross Tie
p-ogn | Hoop + hooked 53,522 28.63
Cross Tie
+ headed | 7
c-ogN | Hoop + heade 60,280 29.2
Cross Tie

* Calculated value by Eq. (4), © Calculated by Mander Model
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Table 2 Tensile strength of reinforcements
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213 429 5288 690
D19
211 418 4450 640
1.97 434 4988 672
D10
191 425 4890 630
D10 2.05 427 5188 655
Headed bar 1.97 408 5209 638
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Table 3 Test result

Spec Ultimate state yield state
pecimen . .-
mame  |°2ding| Load | Dis. | Load | Dis. | Ductility
(kN) (mm) (kN) (mm)
(+) 96.5 28.34 70 12.64 2.24
A-0IN
(=) 90 28.34 71.5 16.08 -
(+) 145 77.94 47 12.34 6.32
B-01IN
=) 110 42.74 50 13.44 -
(+) 93 111.2 44 13.3 8.36
C-01N
(=) 135 42.6 91 13.1 -
(+) 187 98.8 53 12 8.23
B-02N
=) 98 41.6 54.5 14.1 -
(+) 115 148.8 62 12.24 12.16
C-02N
=) 86 48.3 62 14.2 -
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Fig. 13 Comparison of strengths (Positive dir.)
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