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Pseudo Dynamic Test Research on the Seismic Performance
of RC Bridge Piers Retrofitted with Fiber Sheet
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ABSTRACT

The objective of this experimental research is to assess the seismic performance of circular RC
bridge pier specimens retrofitted with fibers which were designed as a prototype of Hagal bridge
in the city of Suwon, Korea. Pseudo-dynamic test has been done for two nonseismic test
specimens which were nonseismic designed by the related provisions of the Highway Design
Specification, and four nonseismic test specimens retrofitted with fibers in the blastic hinge region.
Important test parameters were load patterns, and retrofit. The seismic behavior has been analyzed
through the displacement ductility, energy analysis, and capacity spectrum. Approximate 7.0
displacement ductility was observed for nonseismic test specimens retrofitted with fibers. It is
concluded that these retrofitting test specimens could have sufficient seismic capacity in the region

of moderate seismic zone.

1. A

r

oo dole TUee ARz Q3 Wle] i TH FAAHo] AA nEHL Uk BE I
AR A7 Eol L} o] BT dNE AAGFoRY $Pves T FAAGez ERAL UL
o, o ojA A9 Yo RE AT AFo] optE o] FAHT gtk ol 1992d HEL
2 E2agEANA WAAA 3L =489 Agstn Aok 2y FWel s 14,0009 7] o4
o] ZtE wEo] YA T o]F F Hu) Tfrt TR A FFARA L WRAAZIE] AFE 1992d oA
o] AANTE BB EZIXFAWML WALATFAHC HEHA Fskow, ojF AFe Wit
WA THE7 2 HARZ 38 ?“i‘?‘“ ola AAYOR o]FAXA F& Aot met B dF
= AA Y YHAINFL o] L8t FAEZAH (Pseudo Dynamic Test) WHOZ =R AFEFALA
o) WAMAFA HeHx e uulA HAE RCuze WSS Hristn HHFEATHE °
g3te] MR RCEZe] WAASFAN 2 RAARE Frier] 98 ¥ dFolnh

HOW, 39090 EETaR TAFE
RS, FYAG T ZET A A
g8 Y, FAAAR ESFAH nH

o

20019 & S&uE3 =24 559



7_!» AlE

2. R

O
K

il

21 A8A4Y

B d3oMeE A7E F92d 923 2 nE 134542 9D=2 3o & 629 APAE A5
Load Pattern, 3 &A 28], MFHAFFE AFATE 3o Tr’\}%;-‘i"a‘?é—a* F3stg el Table 12
Load Pattern?, Table 2= 23 AE 2 AFANFL HogFa Qi)

o

Table 1 Load Pattern _ Table 2 Experimental Plan and Specimen Designation
Load | Earthquake |Input Ground Motion _ Specimen
Classification . . Remark
Pattern Data Sequence PGA Designation
1 0.154¢ Nonseismic Design NS-LP1
KHC 2 0.2208 TYFO SHE5! Fiber Glass | FT-LPI Axial
LP1 Artificial 3 0.300g CAFGL 1000 Fiber Glass DT-LP1 Force
Earthquake 4 0.400g ) Nonseismic Design ‘| NS-LP2
(PGA : 020g)|_5 0.500g TYFO SHE5L Fiber Glass | Fr-Lpz | 4301 tonf
6 0.600g SK~N300 Carbon Fiber CF-LP21
Kaihokus 1 0.154g Toatl 6 Specimen
Artificial * NS : Non-Seismic FT : TYFO SHES51 Fiber Glass
LP2 Earthquak 2 0.220g CF : SK-N300 Carbon Fiber
arthquake DT : CAFGL 1000 Fiber Glass
(PGA : 0.36g) 3 0.260g LP1,2 : Load Pattern 1,2

AbE-E Q1 FA A= KHC(Korea Highway Corporation) 2)-8A X3¢} Kihokus ¢l €A A g 43
ARGz TR FAFHAES st KHC QF3AATE =2 FA A A48 FA
AuzAa EldzAL b £E AHEo EFo|n PGA(Peak Ground Acceleration)® 0.2gelth
Kaihokus! & A A ote A& 044 EEGT 204 A2 FHIAAA BH THHY ZARE)EA
A A8 PGATL 036gelth Fig. 1 2 2& AFAARY 7I&EE RogFa ik

250 500
200 400
P |- I 'd
50 )
- rE T ! .o : 7
3= ® ‘S‘:—’ 100
I §° o
i i w
150 T = -200 T l T
-250 -400
] 5 10 15 20 0 5 0 % 20 25 30
Time(sec} Time(sec)
Fig. 1 KHC Artificial Earthquake Fig. 2 Kaihokus Artificial Earthquake
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Fig 3 Conventional Nonseismic Code Design Fig. 4 Retrofit Design
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Moz A9 Sah ol B WADYE(u,=4/4)8 BN & A3 Table 3014 2AFE
s 2] TYFO SHESI Fiber Glass 3744845 vlW QLA ¥la) 1323~1557 52 MeAay
e Aolg HoFm Jom, SK-N300 Carbon Fiber EZHA A= 1.134¥), CAFGL1000 Fiber
Glass 224 BAE 114849 WA 52 Aol & nojFa Slch

Force

The Experienced Maxinum Displacerment Table 3 Displacement Ductility
before The Fracture of Longitudinal Steel
 Vimex Displacement Normalized
Vi :[ 0.85 Vmax Specimen Ductilit Displacement
0.75Vi ka=4,4, Ductility
NS-LP1 5630 1.000
& du v Displacement FT-LPl 7,661 1.323
Tt oo DT-LP1 6.648 1.148
Enselope Curve NS-LP2 6.731 1.000
FT-LP2 10.343 1.537
Fig. 5 Definition of Yield and Ultimate Displacement CE-LF2 7636 1134
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Fig. 6 Capacity Spectrum Analysis
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