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Seismic Performance of RC Circular Column-Bent Piers under
Bidirectional Repeated Loadings according to Main Loading Direction
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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. Test parameters are different transverse reinforcement and loading pattem.' These
piers were tested under lateral load reversals with the axial load of 0.1fxAg. 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
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Longitudinal .
steel(16D13) Transverse steel(D6) Axial load(kN)
Specimens . P_ _ 0.1
Ratio Ratio Space(mm) f.A, .
(%) (%) PHR / NPHR
Nonseismic N2C-SP00-L 0.231 150 / 150
L-series | Limited Ductile | L2C-SP00-L 0.433 80 / 100
Seismic S2C-SP00-L 0.867 40 / 80
1.61% 600
Nonseismic N2C-5P00-T 0.231 150 / 150
T-series | Limited Ductile | L2C-SP00-T 0433 80 / 100
Seismic S2C-SP00-T 0.867 40 / 80

~L. and -T: Longitudinal and Transverse axis for the direction of main loading, respectively
* PHR : 24 %A 77 NPHR : vjAA3 3 x| 57¢
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