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Experimental Study on Ductility of RC Columns According to Configuration of
Transverse Reinforcement
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Abstract

This paper estimates the ductility of reinforced concrete columns according to configurations of transverse
reinforcement. A total of 8 reinforced concrete columns were cast and tested in flexure. The test variables in this study
were the configurations, yield strength, and amount of transverse reinforcement. The specimens had a cross—section of
250X250mm and had a shear span—to—depth ratio of 4.1 to induce flexural failure. In the test, cyclic lateral load was
applied to the specimens with a constant axial load. The experimental result indicated that the specimens with proposed
configurations of transverse reinforcement showed higher ductility and energy dissipation capacity than the specimens

with rectangular tie.
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Table 1 Mix design of concrete

fo | G | WC | Sla Unit weight (ke/m)
MPa) | mm) | (@) | (%) | W | C |FASF| S | G | AD
30 10 | 38.7 | 47.0 | 165|392 | 34 801 | 910 | 3.41

Table 2 Physical properties of reinforcement

f f E,
| y u s N
Steel bar (MPa) (MPa) (GPa) ote
D13 530 650 152 Longitudinal reinforcement
439 447 219
D6.1 Transverse reinforcement
1,028 1,078 190
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Fig. 1 Stress versus strain relationship of reinforcements
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Table 3 Properties of specimens

Transverse reinforcement (D6) Axial
Speci Iy load ratio
pecimens |\ Tvre Fuy Sy, A, N
el ara | @ | @) | G
H-RN A 120 | 737
439
VAl
H-ON L 38.0 745
H-RU A 120 | 737
1,028
VAl
H-0U | 12-p13 | [ ) 380 | 745
10%
M-RN | 530MPa @ 605 | 507
439
VAl
M-ON L 54.5 510
M-RU A 605 | 507
1,028
VAl
M-0OU L 54.5 510
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Fig. 5 Lateral load—displacement relationships of tested specimens
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Table 4 Experimental and analytical results of tested specimens

Specimen | Yield load | Peak load M, M, Moy Mooy A, Ay A dii“ie;gﬁyon
P (N) (kN) &N-m | GN-m) My, My (mm) (mm) " sSSP
(kKN—mm)
H-RN 81.9 97.1 713 84.6 0.90 1.01 8.1 63.8 7.87 39,000
H-ON 86.6 99.2 75.4 86.4 0.95 1.04 8.1 65.7 8.12 39,000
H-RU 85.6 97.8 74.6 85.2 0.94 1.02 8.7 68.0 7.78 40,500
H-0U 83.2 99.1 72.5 86.3 0.91 1.03 7.7 70.0 9.08 39,500
M-RN 81,5 97.6 71.0 85.0 0.89 1.02 8.8 67.3 7.69 38,200
M-ON 835 94.5 72.7 82.3 0.92 0.99 8.9 66.6 7.46 39,300
M-RU 86.1 98.8 75.0 86.1 0.94 1.03 7.7 60.1 7.79 38,000
M-0U 82.4 95.1 71.8 82.8 0.90 0.99 85 71.0 8.34 39,500
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