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Quasi-Static Test for Seismic Performance of
R/C Bridge Piers with Lap Splices
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ABSTRACT

Lap splice in plastic hinge region of RC bridge piers is inevitable because of the constructional
joint between footing and column. RC circular columns with lap-splice in plastic hinge region are
widely used in Korean highway bridges. It is, however, believed that there are not many
experimental research works for nonlinear behavior of these columns subjected to earthquake
motions.

This study has been performed to verify the effect of axial force, lap splice and confinement
steel ratio for the seismic behaviour of reinforced concrete bridge piers. Quasi-static test have
been done to investigate the physical seismic performance of RC bridge piers, such as
displacement ductility and energy absorption.
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Quasi-static ol A}2E & 7719 AEAe @dz B2 D Cross tied 9 218 1o Yeid
Atk AT AP e dAS 374 2 F8FS g F 20 YeEUAT. FeFHlE F3F
o g WAANSY JFE HrEr] A8 0.1/44, 0.15/4, 0.2/+4,9 F3FHE Hgsh o
zH30 ZHAolge NE AR 2RY FH2Y FAdo] AgoE WY RE(IZAT 0.28D)
2 AMolg FAHoE 8l a9 29 o] I, FHZY HPlE FTFE 0% 100%9] 2
A2 gasg. dole dol: T A(1)F Zol AAsAE) WANFA Y BAWEZ ¢ 2L
A2 zZmee AFdels 40mm, FHISHlE 190mmel T FAJECHANF A BAgud2
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1,=0.007f,d»=10.007x4000%0.953=26.684cm = 27 cm @)
E 2 MEHHEs % AlYAdY
Confinement Steel
Classfication Nomenclature Space Axial Force Remark
. PHR NPHR
PlfAg=0.1 N-SP00-P1-R0O 122 cm 16.8cm 67.8 ton 0 =11%
Plf4Ag=015| N-SP00-P2-R0O 122 cm | 168cm 1357 ton
Nonseismic {  p/f,A4.=02 | N-SP00-P3-R0 122 cm | 168m | 2036 ton
50% splice N-SP05-P1-R0 12.2 cm 16.8cm 67.8 ton
100% splice N-SP10-P1-R0 12.2 cm 16.8cm 67.8 ton
Seismic S-SP00~-P1-R0O 3 cm 45 cm 67.8 ton
Linited Seismic L-SP00~-P1-R0O 5 cm 6 cm 67.8 ton

et - S : Seismic Design, L : Limited Ductile Design, N : Nonseismic Design
SP00 : 0% Lap-splice, SP05 : 50% Lap-splice, SP10 : 100% Lap-splice
P1 : Axial Load (67.8ton), P2 : Axial Load (101.7ton), P3 : Axial Load (135.7ton)
RO : Non-retrofit PHR : Plastic Hinge Region, NHPR : Non-plastic Hinge Region
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Yield Displacement Failure Displacement Ductility Factor( )
i Experimental Analytical St th 15% |Rebar Buckli
Specimen pe nawyhical | Strength 1976 | Rebar BUCKINE | o] @y |3v@| @)@
) ) drop(3) 4)
N-SP00-P1-R0O 11 19.973 79.810 66.469 7.25 6 400 | 3.33
N-SP00-P2-R0O 119 21.905 73764 62 6.198 | 52 |[3.367]| 2.83
N-SP00-P3-R0O 135 22.812 75.890 Without 5.62 - 3.33 -
N-SP05-P1-R0O 10 18.719 46.928 Without 4.69 - 25 -
N-SP10-P1-R0O 10 15.700 25753 Without 2.57 - 1.64 -
S-SP00-P1-R0O 12 21.339 123.724 117 10314 975 | 580 | 548
L-SP00-P1-RO 119 22.339 97902 71 822 | 59 | 438 | 3.18
: 4
T N -
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(a) N-SPOO-P1-RO (b) N-SP05-P1-R0 (c) N-SP10-P1-RO
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