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Seismic Performance Evaluation of Reinforced
Concrete Bridge Piers with Lap Splices
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ABSTRACT

Lap splices were located in the plastic hinge region of most bridge piers that were constructed before the adoption of the seismic design
provision of Korea Highway Design Specification on 1992. But sudden brittle failure of lop splices may occur under inelastic cyclic loading. The
purpose of this study is to analytically predict nonlinear hysteretic behavior and ductility capacity of reinforced concrete bridge piers with lap
splices under cyclic loading. For this purpose, a nonlinear analysis program, RCAHEST(Reinforced Concrete Analysis in Higher Evaluation Systfem
Technology) is used. Lap spliced bar element is developed to predict behaviors of lap spliced bar. Maximurn bar stress and slip of lap spliced bar
is clso considered. The proposed numerical method for seismic performance evaluation of reinforced concrete bridge piers with lap splices is

verified by comparison with reliable experimental results.
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Table 1 Test specimens

Specimen FS-H-LS000| FS-H-LS050|FS-H-LS 100
Diarmeter of the cross sectionfom) 120(Circle)
Effective height(cm) 320
Aspect ratio 267
Material SD30A D25
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. stress(kgficm?)
reinforcement
Reinforcement 6
ratio P](%:) :
Material SD30A D13
Hoop | Y'G’Z'S"f‘/g s 336
reinforcement sr\jzsls g gm
olumetric
ratio pw(%) 0.34
Strength of concretelkgf/cm?) 250
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Fig. 6 Finite element mesh used for analysis(FS-H-LS000)
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Fig. 7 Finite element mesh used for analysis(FS-H-LS050 and FS-
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Table 2 Comparison of test with analysis

Specimen Yield displacement Ultimate displacement Ultimate force Displgoemeht
{mm) (mm) (tonf) Ductility ratio
Experiment(1) 16.5 58.0 1265 35
FS-H-L.S000 Analysis(2) 16.0 53.0 1105 33
112 103 1.09 1.14 1.06
Experiment(1) 135 400 109.6 30
FS-H-LS050 Analysis(2) 11.0 31.0 1084 28
02 1.23 1.29 1.01 1.07
Experiment(1) 86 218 886 25
FS-H-LS100 Analysis(2) 15.0 875
(/@ 1.45 1.01
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