Journal of the Korea Concrete Institute
Vol.17, No.1, pp. 121~ 128, February 2005

i

20 2fgt ol

x

Z=32|E HE wZie| WX 4387t

Yo R 01| - aEj

VEgusta &

s
=3 eks}

(20049 114€ 18Y 92T, 2006 1€ 289 HAIE)

Seismic Performance Assessment of RC Circular Column-Bent Piers
Subjected to Bidirectional Quasi—Static Test
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ABSTRACT

A RC column-bent pier represents one of the most popular piers used in highway bridges. Seismic performance
of reinforced concrete (RC) column-bent piers under bidirectional seismic loadings was experimentally investigated.
Six column bent-piers were constructed with two circular supporting columns which were made in 400 mm
diameter and 2,000 mm height. One single column specimen was additionally made to comparatively evaluate the
seismic response of RC column-bent piers. Test parameters are different transverse reinforcement and loading
pattern. These piers were tested under lateral load reversals with the axial load of 0.1 fxAg. Three specimens were
subjected to bidirectional lateral load cycles which consisted of two main longitudinal loads and two sub transverse
loads in one load cycle. Other three specimens were loaded in the opposite way. Test results indicated that lateral
strength and ductility of the latter three specimens were generally bigger than those of the former three specimens.
Plastic hinges were formed with the spall of cover concrete and the fracture of the longitudinal reinforcing steels in
the bottom plastic hinge of two supporting columns for the former three specimens. Similar behavior was observed
in the top and bottom parts of two supporting columns for the latter three specimens.
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Fig. 1 Detailed dimension of test specimens (unit in mm)
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Table 1 Mix proportion of concrete
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Size of maximum | W/C S/a Slump Unit mass (kg/m”) Compressive
coarse agg.(mm) (%6) (%) (mm) | Water | Cement |Coarse agg.| Fine agg. AE. strength(MPa)
25 49.7 3.9 130 171 344 975 852 1.73 28
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Table 2 Characteristics of test specimens

Specimens I;toe 23%(1111(;?)1???)1 Transverse steel(D6) Axial 1oai(1;N)l
Ratio (%) Ratio (%) |Space(mm) PHR / NPHR faA, :
Nonseismic N2C-SPO0O-L 0.231 150 / 150
L-series Limited ductile L2C-5SP00-L 0.433 80 / 100
Seisrnic S2C-SPO0-L 0.867 40 / 80 600
Nonseismic N2C-SP00-T 1.61% 0.231 150 / 150
T-series Limited ductile L2C-SP00-T 0.433 80 / 100
Seismic S2C-SP00-T 0.867 40 / 80
Single pier Seismic S1C-SP00 0.867 40 / 80 300
-L and -T: Longitudinal and transverse axis for the direction of main loading, respectively
Drift Level
Transverse 0.075% 0'1,\5% o O
Direction i I T Cycte
Lor?gitu‘dinal N /\j [\ [\ m m
Direction (;J25>/{ ng U Cycle

Fig. 2 Test setup
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Table 3 Failure modes

Drift level(%) 025 | 05 | 1.00 | 1.50 | 2.00 | 3.00 | 400 | 500 | 6.00 | 7.00 | 8.00 | 850 | 9.00 | 10.00 | 11.00

N2C-SP00O-L | * ® v | & | @ N

L series | L2C-SPO0-L | * ® v e A®
S2C-SPOO-1. | % ® v * A
N2C-SP00-T * e | v L 4 OFN

T series |L2C-SP00-T * ® v L @A
$2C-SPO0-T * [ ) ve A

Single pier | S1C-SP00 %* ® ve B A @® |

% : Initial crack W : Vertical crack @ : yield lateral force 4 :Maximum lateral force @ : Ultimate lateral force

A : Longitudinal steel failure A:Shear failure
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Yield Ultimate Ductility
Specimen Di sp(lacement Curvature Displacement( Curvature Displacement Curvature
mm) (rad/mm) mm) (rad/mm)
N2C-SPO0-L. 37.0 4.6E-5 126.4 2.55E-4 35 554
L series L2C-SP00-L 36.8 3.3E-5 176.9 3.31E-4 48 10.01
S2C-SP00-L 387 3.7E-5 > 238.0 4.36E-4 > 6.2 > 11.77
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