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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 were the volumetric ratios of transverse reinforcement (ps =
096, 144 percent) and axial load ratios (P/Po = 0.05, 0.1, 0.2) and concrete strengths (35, 60 MPa). Test results
showed that bridge columns with 44 % higher amounts of transverse reinforcement than that required by seismic
provisions of ACI 318-02 showed ductile behavior. For bridge columns with axial load ratio(P/Po) less than 0.2, the
ratio of Mmax over Mac, nominal moment capacity predicted by ACI 318-02 provisions, was consistently greater than

1 with approximately a 20 % margin of safety.
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Table 1 Properties of specimens
. Transverse reinforcement Longitudinal bar . :
Specimen Bar |S (mm)|Detail|ps” (%) |po/peacn|fyn (MPa)|ps - fun/fa] Bar |fy (MPa)| ps (%) fo (MPa) | P/fac - Ag| Set
NC-H-S-0.1P (D10} 75 H 0.96 1.00 422.20 11.82 |16-D16{ 41840 | 2.00 34.30 0.1
NC-H-A-0.05P|D10}| 50 H 1.44 1.50 422.20 2068 [16-D16| 41840 | 2.00 34.30 0.05 NC
NC-H-A-0.1P {D10] 50 H 1.44 1.50 422.20 20.68 [16-D16| 41840 | 2.00 34.30 0.1 -series
NC-H-A-0.2P {D10| 50 H 1.44 1.50 422.20 2068 |16-D16| 41840 | 2.00 34.30 0.2
HC-H-5-0.05P |D10| &0 H 1.44 0.95 422.20 20.68 (16-D16| 41840 | 2.00 61.20 0.05 HC
HC-H-S-0.1P |[DI10| 50 H 1.44 0.95 422.20 20.68 [16-D16| 41840 { 2.00 61.20 0.1 -series

1 . . . . .
)Ratio of transverse reinforcement over spacing S to core volume of concrete confined by transverse reinforcement

(measure out-to-out)
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Table 2 Mix proportions for concrete

f  |W/C|Slump|S/A|Water constant| _Unit weight (kg/m®)

(MPa)| (%) | (cm) | (B)|  (kg/m% C | 8 | G|5.P[Slag|Silica

35 1331] 18 (45 180 4791629(9694.35| 65 | -

60 200 18 {45 120 597664818 12 [113]| 40

Table 3 Concrete compressive strengths

fox Average strengths (MPa)
(MPa) | 7days | 14days | 21 days | 28 days

35 23.62 29.45 32.93 34.3 26,166

60 40.62 49.50 55.63 61.20 31,520

E.(MPa)

Table 4 Properties of reinforcement

Es fy gy fy Elongation
(MPa) | (MPa) | (x10° | (MPa) (%)
HDI0 | 175126 | 41356 | 2600 | 61162 16.99
uD16 | 186,102 | 41052 | 2200 | 612.89 14.20
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Table 5 Flexural strength and displacement ductility

rn;li‘rrl?:rsc‘;r;it Flexural strength Displacement (mm) Dlsdlzlls;:iirtnent
Specimen fe F/ P Y
S s | oo/ps | (MPa) |(fa - A9 Mew | Macr | Mexp A A80 % uA
(mm) | (%) | (ACD) &Nm) | GNm) | Muer | = | 0 [ &) | Ave | 4809% /ay
NC-H-S-0.1P 75 0.96 1.00 35 0.1 3270 | 2271 144 | 183 | 87.1 [ 873 | 872 477
NC-H-A-0.05P 50 1.44 1.50 35 0.05 324.6 | 261.8 124 | 185 |1235[113.2| 1183 6.39
NC-H-A-0.1P 50 1.44 1.50 35 0.1 333.9 | 2878 116 | 17.7 | 90.1 [1035] 96.8 5.46
NC-H-A-0.2P 50 1.44 1.50 35 0.2 408.5 | 334.8 122 | 175|940 | 97.7 | 958 5.47
HC-H-5-0.05P 50 144 | 0.95 60 0.05 343.8 | 284.1 121 | 25.0 |138.2{125.8| 132.0 5.31
HC-H-5-0.1P 50 1.44 | 0.95 60 0.1 395.1 | 346.6 1.14 | 23.0 {109.6] 96.5 | 103.1 4.48
12
H]—S’,}- 7]'0] /\} ‘ﬂ_g] %701'5-‘-‘\: 3246kN~4085kN tgjfli —+— Hwang et al.(P/P =0.3)
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