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Analytical Study on the Inelastic Behavior of
Reinforced High-Strength Concrete Bridge Columns
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ABSTRACT

The pumpose of this study is to investigate the inelastic behavior of reinforced high-strength concrete bridge columns. A computer program, named RCAHEST
(Reinforced Concrete Analysis in Higher Evaluation System Technology), for the analysis of reinforced concrete structures was used. Material nonlinearity is taken into
account by comprising tensile, compressive and shear models of cracked concrete and a model of reinforcing steel. The smeared crack approach is incomorated. The
increase of concrete strength due to the lateral confining. reinforcement has been also taken into account to model the confined high-strength concrete. The proposed
numerical method for the inelastic behavior of reinforced high-strength concrete briage columns is verified by comparison with reliable experimental results.

Key words : reinforced high-sfrength concrefe bridge columns, inelastic behavior, material nonlinearity, smeared crack, confined high-strength
concrete
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: .f;o bc db Sl S fyz fs fl K K f;c
Specimen 10\ wipay | mm) | mm) | mm) | mm) | wPa) | WMPa) | MPa) : 2| (MPa)
LHOBLA 513 199.9 5.1 61.6 55 1387 829 6.92 56 052 709
LH13LA 51.3 199.9 51 61.6 35 1387 N7 11.20 49 0.65 85.7
HH10LA 98.8 199.9 3.1 61.6 45 1387 795 871 5.3 0.57 122.5
HH13LA 98.8 199.9 5.1 61.6 35 1387 835 11.20 49 0.65 1315
HLOBLA 100.4 200.0 50 61.7 35 807 807 9.04 5.0 0.65 133.2
HH20LA 100.4 198.6 6.4 60.7 35 1368 884 1714 4.5 0.65 148.2

* f, = unconfined concrete compressive strength; f. = confined concrete compressive strength

bc = core dimension measured center—to-center of perimeter hoop;

Sl = spacing of longitudinal reinforcement; § = spacing of transverse reinforcement

S *

average confinement pressure

yield strength of transverse reinforcement; fs = tensile stress in transverse reinforcement at peak concrete stress; fl =

[{1 = coefficient that relates confinement pressure to strength enhancement
= coefficient that reflects efficiency of confinement reinforcement
2

E 2 A8A M (Nishiyama &, 1993)
: f’ bc db Sl i fyt fs fl f,
Specimen no. @ K, K, c
P P | ml | o) | om) | mm) | Pa) | P | oPa) | | mPa)
12 9%6.2 214 6 64 60 462 462 4.31 584 052 1150
7 924 214 6 64 60 813 799 758 5.31 052 120.0
10 96.2 214 6 64 31 462 462 834 494 0.72 133.0
3 R4 214 6 64 31 813 813 14.67 449 072 145.0
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. i b d S, fu f £ f.
S ) C [+ s K K c
pecimen M- 1 wapa) | (mm | (mm | mm | mm) | P2 | (MPa) | (MPa) ! 2 (MPa)
CS-25 510 2187 1.3 63.8 120 400 400 6.11 58 0.37 69.7
CS-24 5.0 218.7 1.3 957 85 400 400 6.47 58 0.36 726
CS-16 68.9 2225 75 66.3 85 1000 814 7.60 54 0.44 952
CS-20 782 2187 113 63.8 85 400 400 8.63 53 0.45 106.3
CS-7 1054 2235 6.5 67.0 120 400 400 1.98 71 0.37 115.0
CS-5 1054 2225 75 66.3 120 1000 729 4.83 6.1 0.37 1225
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Experiment Analysis Ratio of experimental and analysis resuits
Specimen Viax Failure Type e Failure Type 14
(kN) (kN) max
HC4-8L.19-T10-0.1P 324.1 Flexure 339.1 Flexure 0.96
HC4-8L19-T10-0.2P 3783 Flexure 405.0 Flexure 0.93
HC4-8L16-T10-0.1P 2755 Flexure 2833 Flexure 097
HC4-8L16-T10-0.2P 3189 Flexure 358.0 Flexure 0.89
HC4-8L16-T6-0.1P 2676 Flexure-Shear 275.3 Flexure-Shear 097
HC4-8L.16-T6-0.2P 3241 Flexure-Shear 327.0 Flexure-Shear 0.99
Mean 0.9
cov 0.04
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