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Seismic Performance and Retrofit of Reinforced Concrete Bridge

Piers with Spliced Longitudinal Steels
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Chung, Young Soo Lee, Jae Hyung

ABSTRACT

It has been known that lap splicing in the longitudinal reinforcement of bridge columns is not desirable for
seismic performance, but it is sometimes unavoidable. Lap splices were usually be located in the plastic hinge
region of most bridge columns that were constructed before the adoption of the seismic design provision of
Korea Bridge Design Specification on 1992. This research is to evaluate the seismic performance of reinforced
concrete bridge piers with lap splicing of longitudinal reinforcement in the plastic hinge region, and to develop
the enhancement scheme of their seismic capacity by retrofitting with glassfiber sheets and to develop
appropriate limited ductility design concept in low or moderate seismicity region. Nine test specimens in the
aspect ratio of 4.0 were made with three confinement ratios and three types of lap splicing. Quasi-static tests
under three different axial load levels were conducted. It has been observed that displacement ductility ratios of
test columns with lap splicing were significantly reduced.
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e Tensile Strength | Tensile modulus | Elongation | Thickness
Classification ( kgfl cm?) ( kafl com?) (%) (mm)
Foreign Glass Fiber (TYFO SEH 51) 5,600 252,000 2.0 1.3
Domestic Glass Fiber (CAFGL-1000) 5,000 250,000 2.3 1.0
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Classification Nomenclature Cor;:;fll;ment SteilIPS}?;ce I‘:} :rl :é Gll::;r%f;éer
PlfaA =01 N-SP00-P1-RO 67.8 tonf
PlfeA,=0.15 | N-SP00-P2-R0 135.7 tonf None
P/faA =02 N-SP00-P3-R0O 203.6 tonf
Nonseismic N-SP05-P1-RO 12.2 cm 16.8 cm
Lapfiosc’f;ﬁce N-SP05-P1-RI SEH 51
N-SP05-P1-R2 678 tonf CAFGL-1000
100% Lap-Splice| N-SP10-P1-R0 '
Limited Ductile L-SP0O0-P1-R0O 5 cm 6 cm None
Seismic S-SP00-P1-R0O 3 cm 45 cm

PHR:Plastic Hinge Region, NHPR:Non-plastic Hinge Region, N:Nonseismic, L:Limit Ductile, S:Seismic,
SP00(05,10):Longitudinal Bar Lap Splice 0%(50%,100%), RO:Without Retrofitting, R(1,2):Retrofit(SEH-51, CAFGL),

P1(2,3): P/fA, = 0.1(0.15,0.2)
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Specimen Yield Displacement Failure Displacement Ductility Factor( )
pee Experimental (1)] Analytical (2) | Strength 15% drop3) | /(D | (32
N-SPX0-P1-R0O 11 19.973 79.810 7.3 4.0
N-SP00-P2-R0O 11.9 21.905 73.764 6.2 34
N-SP00-P3-R0 135 22.812 75.8%0 5.6 3.3
N-SP05-P1-R0O 10 18.719 46.928 47 25
N-SP05-P1-R1 13 24527 98.751 76 4
N-SP05-P1-R2 124 22.217 94.834 7.6 4.3
N-SP10-P1-R0O 10 15,700 25.753 26 1.6
1.-SPO0-P1-R0O 11.9 22.339 97.902 8.2 4.4
S-SP00-P1-R0O 12 21.339 123.724 10.3 5.8
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