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Seismic Performance Evaluation of Shear—Critical
R/C Bridge Piers Retrofitted with Fiber Sheets
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ABSTRACT
Lap splices of longitudinal reinforcement steels were practically located in the potential plastic hinge

region of most bridge columns that were constructed before the 1992 seismic design provision of
Roadway Bridge Design Specification in Korea. The objective of this research is to evaluate the
seismic performance of shear-critical reinforced concrete(RC) bridge piers with poor detailing of the
starter bars in the plastic hinge region, and to develop the enhancement scheme of their seismic
‘capacity by retrofitting with fiber composites. Seven test specimens in the aspect ratio of 2.5 were
made with three confinement ratios and two types of lap splices. Quasi-static test was conducted in

a displacement-controlled test mode. A significant reduction of displacement ductility ratios were

observed for test columns with lap splices of longitudinal steels.
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Classification Tenfizf/s’;%?gth Ten(silzf /rzlr(r)lgi;llus Elo?%a)tion Tl}i;);ﬁc)ess
Glass Fiber (TYFO SEH 51) 5,600 252,000 2.0 1.3
Aramid Fiber (K-49) 21,000 1,100,000 2.6 0.193
Cabon fiber (SK~N300) 35,500 2,350,000 15 0.167
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Confinement Steel Space| Axial
Classification Nomenclature] Space(cm) . Force Retrofit
PR PR ]R8 | (tonf)
0%Lap N-SP00-RO
N-SP50-R0
Nonseismic 50%Lap N-SP50-RG 23/23 023 | £ Glass(SEH-51)
N-SP50-RA fc'Ag =0.1] Aramid(K-49)
N-SP50-RC 678) Cabon(SK-N300)
Limited Ductile 0%Lap L-SP00-R0O 8.2 /10 0.64 ’
Seismic 0%Lap 5-SP00-RO 5/9.3 1.06

PHR:Plastic Hinge Region, NHPR:Non-plastic Hinge Region, N:Nonseismic, L:Limit Ductile, S:Seismic,
SP00(50):Longitudinal Bar Lap Splice 0%(50%), RO:Without Retrofitting, R(G,A,C):Retrofit(Glass, Aramid, Carbon),
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0.75 Ve frrirmrresg? N-SP00-R0 1.84 599 325
L-SPO0-RO 1.84 8.15 4.43
S-SP0O0-R0O 1.84 761 414
N-SP50-R0O 1.84 4.60 2.50
N-SP50-RG 1.84 6.74 3.66
N-SP0O0-RA 184 7.07 3.84
. e N-SP00-RC 1.84 8.33 453
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