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Quasi-Static Test for Seismic Performance
of R/C Bridge Piers Retrofitted with Glassfibers
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ABSTRACT

Recent earthquakes in California ‘and Japan caused extensive damage to highway bridge
structures. It is also thought that during probable earthquakes bridge structures in Korea could
be failed due to the structural deficiencies, which were nonseismically designed and constructed
before 1992. In these regards, innovative strengthening methods have been developed to repair
reinforced concrete bridge columns, especially by glassfiber sheet bonding methods which are
widely used today.

The primary objective of this research is to investigate the seismic behavior of RC bridge
columns retrofitted with composite straps and to propose pertinent guidelines of repair and
rehabilitation method for earthquake resistant design procedure of RC bridges which are located
in low or moderate seismicity regions. Six scaled-down concrete test specimens were made with
test variables such as lap splice ratio, axial force ratio, confinement ratio, composite straps in the
plastic hinge region. Pertinent design guidelines could be developed for the earthquake resistant
design of RC bridge piers retrofitted with glassfibers in low or moderate seismic region.
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HU A= 13mm, KS F 24059 @& 4E 3% 296ke/cm?e] 0| E& AH&sln FHZE KS D 3504
o 7A€ SD40, D6S AM&dth olE9 FEBAEE KS B 082001 wet Z+zh 5600ke/cm’
4400kg/ cm*S] FEFEE AUt
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oj7)oll M,  ¢,=Thickness of Fiber Sheet, ¢ ,=Strain of Confinement Concrete,
D=Diamet_er of Section, f.-=Yield Stress of Confinement Concrete
fu=Yield Stress of Fiber Sheet, ¢ ,=Ultimate Strain of Fiber Sheet

lg

E 1 R2MdFe 22 &Y

. . Tensile Strength Tensile modulus Elongation Thickness
Classification ( kaflom?) ( kgfl cm?) (%) (mm)
Foreign Glass Fiber
(TYFO SEH 51) 5,600 252,000 20 13
Domestic Glass Fiber
(CAF GL-1000) 6,200 250,000 24 1.0
2.2 A EA AR

Quasi-staticd gl AHE-8 AgAe dd dddFZ 2 Cross tieAl 92 27 1o el 44
F APAFo] wg dAZ 1E 2 £3F S I ¥ 29 YUY B 47 E A AdAE HR
29 7HA g% WAMA f/F, FEZY 50% Hole, HolSAPAY FAHFEA NEAE A
etk FA2e Aol 1Y 37 o] & AFANERE FAZY ool Hges Ay
g FECIZED 028D)E HAE FAHLZ & w2 At Hold dols tF (D Zol 2
A YAANEAY pAuEE 2 Fzod2e Zage dFUole 40mm, o SHolE
190mmeol 2 FAHAECHA A RAuAT € FrxadZy #uege dFZols 656mm, HHolS
Zol= 190mmeol . BN FEAE FExad 2o Faagle] FAelEol 190mmyt AA AAsFA.
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14=0.007 f,d»=10.007%4000%0.953 =26.684 cm = 27 cm (1)
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Confinement Steel
Classfication Nomenclature Space Axial Force Remark
PHR NPHR
Plf4A=0.1 N-SP00-P1-RO 122 cm 16.8cm e=1L1%
Nonseismic N-SP05-P1-RO 122 cm 16.8cm
50% splice N-SP05-P1-R1 122 cm 16.8cmn 678 ton SEH 51
N-SP05-P1-R2 122 cm 16.8cm CAF GL-1000
Seismic S-SP00-P1-RO 3 cm 45 cm
Linited Seismic L-SP00-P1-RO 5 cm 6 cm
35 S : Seismic Design, L @ Limited Ductile Design, N : Nonseismic Design

SPO0 : 0% Lap-splice, SPO05 : 50% Lap-splice,
RO : Non-retrofit PHR : Plastic Hinge Region, NHPR : Non-plastic Hinge Region
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AgA e FHZ, wWAZ, Cross Tiedl
Strain Gage® H &8t AT WYESL =
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LVDTE dA3Ax 7|25 £ ¥ UH
& FA37] 3t 49, W LVDTE A
At AlFAY 2ARA LA FE
< &43sl7] 938ld Displacement Transducer
4949 3719 R3] Z2Asq 29
39l AgAe FAZA FIF=E JeElRA.

®: strain gauge on
Longitudinal Bars

4 : strain gauge on
Confinement Steels

® ! strain gauge on
Cross Ties
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Quasi-Static 48<& 93t %3%5& 300ton Oil
jack® o]-&3te] Aststm AWk wevl wAsiy
BE 43@ Fe3o A% + ULS AR o
FE€ FAY F A& FUNE olEd9Y.

Hurakol wkE3IEL 1000kN hydraulic actuator
& o]&3ty WA WHor sYsPey 3
A&t Patterme the ¥ 49 2.
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Displacement
Ductility Factor
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Yield Displacement Failure Displacement Ductility Factor(u)
. : B S ;
Specimen Experimental | Analytical | Strength 15% {Rebar Buckling aywlwoleyelwe
1 2) drop(3) 4)
N-SP00-P1-RO 11 19.973 79.810 66.469 7.25 6 4 333
N-SP05-P1-R0O 10 18.719 46.928 without -~ | 4.69 - 25 -
N-SP05-P1-R1 13 24527 98.751 without 76 - 4 -
N-SP05-P1-R2 124 22.217 94.834 87.369 7.65 7 4.27 | 393
S-SP00-P1-R0O 12 21.339 123.724 117 1031] 975 | 580 { 548
L-SP00-P1-R0O 11.9 22.339 97.902 71 822 { 59 | 438 | 3.18
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