Analytical Study on Inelastic Behavior and Ductility Capacity of
Reinforced Concrete Bridge Columns 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. Lap splicing is also permitted if hoops or spiral reinforcement are provided over the lap
length in the current seismic design provision. But sudden brittle failure of lap splices may occur
under inelastic cyclic loading. The purpose of this study is the analytical prediction of 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 System Technology) is used. Lap spliced bar element is developed
to predict behaviors of lap spliced bar. Maximum bar stress and slip of lap spliced bar is

considered.
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Fig. 2 Detail of Tie

Fig. 1 Dimension of Specimen (unit : mm)

Table 1 Detail of Specimen
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cm) wond) | (em) | fem) | em) | %)

NS-HT2-H-L2 50
NS-HT2-A-L2 PHR: 20 100

40@D19 D10 190 120 430 60

NS-HT4-H-L2 NPHR: 20 50
NS-HT4-A-12 100
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Fig. 3 Load-displacement curve
Table 2 Comparison of experiment with analysis
Experiment Analysis
(1) 2 3 4
|4 v,
Specimen mx| Oy | O P mx| 0y | O P / / / /
(tonf) { (mm) | (mm) @) (tonf) | (mm) | (mm) ®) (5) (6) N (®)
W@ ® | ® o
NS-HT2-A-L2 [6242] 296 | 590 | 20 [5663| 38.0 | 440 { 12 1.10 | 0.78 1.34 173
NS-HT2-H-L2 |6957( 321 | 846 | 26 |5833]| 200 | 600 | 3.0 1.19 1.61 141 0.87
NS-HT4-A-L2 [5870] 305|592 | 19 {5699 360 | 460 | 1.3 103 | 085 1.29 1.49
NS-HT4-H-1L2 |6354| 332 | 985 | 3.0 |5863] 200 | 700 | 35 1.08 | 1.66 141 0.86
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