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An Experimental Study on Seismic Performance of Reinforced
Concrete Bridge Columns under Lateral Cyclic Load
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ABSTRACT

This experimental investigation was conducted to examine the seismic performance of reinforced
concrete bridge columns. The columns were subjected to a constant axial load and a cyclic horizontal
load-inducing reversed bending moment. The variables studied in this research are the volumetric ratio
of transverse reinforcement (ps = 096, 144 per cent) and axial load ratio (0.05, 0.1, 0.2 P/P,). Test
results show that bridge columns with 50 per cent higher amounts of transverse reinforcement than
that required by seismic provisions of ACI 318-02 showed ductile behaviour. For bridge columns with
axial load ratio(P/P, less than 0.2, the ratio of Mmaxx over M., nominal moment capacity predicted by
ACI 318-02 provisions, is consistently greater than 1 with approximately a 20 percent margin of safty.
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Transverse reinforcement Longitudinal Bar ; P
Specimen S ps’ fon ps - fy fyn pr | (kgf/emd | fn-
Bar | (nm)| (%) (kgf}cmz) Tt Bar (kgf}cmz) (%) gffem) | fuc- Ag
NC-S-0.1P | D10 | 75 0.96 4,222 11.82 | 16-D16 | 4184 2.0 346 0.1
NC-A-005P | D10 [ 30 1.44 4,222 17.73 | 16-D16 | 4,184 20 360 0.05
NC-A-01P | D10 | 50 1.44 4222 1773 | 16-D16 | 4,184 20 343 0.1
NC-A-02P | D10 | 50 1.44 4,222 1773 | 16-DI6 | 4,184 2.0 355 0.2
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Displacement(mm) Displacement ductility Flexural strength
Specimen 5 Binax Baoos s W' MExp Mact | Mexe
T o Jae] 6 ] O | Ave| bugb, | Swys, |tonfm)itonfm) g
NC-S-0.1P 183 | 352 | 328 13404 871 | 873 | 872 1.86 477 3337 | 29.25 1.14
NC-A-0.05P | 185 | 56.9 | 53.3 {55.10[ 1235|1132 1183 297 6.39 33.12 | 2680 1.24
NC-A-0.1P 17.7 | 357 | 685 |52.17] 90.1 | 1035 | 96.8 2.94 5.46 34.07 | 29.25 1.16
NC-A-02P [ 1751 369 ] 357 |3630]| 940 | 977 | 958 2.07 5.47 4168 | 34.20 1.22
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