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Development of Performance-Based Seismic Design of RC Column

Retrofitted By FRP Jacket using Direct Displacement-Based Design

=1=1)
A2

Cho, Chang—-Geun

2 0t >> 2 Aok, 71 U 2AE Fa5 B4 Ay Welo|u NS 28 FRP 5 n7E Asoid 23eE
Rl et A g e R WSl TAH SRS AN NAR B ajael B d=e gstel mae)s @
FRP E8A29] th FAUAZ 22sl9.2n), Chopra 5(1999)0] AQkst 23] #ek7]5t AAMDDM)E 7jAlsle] zsaz)e 7]
Foll that A5THAS 15 FRP 2 878 13 AAlA) GueEe ANk ANE 13 Agksl AL, AelAsT vl
alof, Bl ASo] 2 ALolE BE W) A% ol ot HuT 2YL sjEc) ol MelAuo] G2 ofHe] FEBYASES Mg
Sho b, 2 WS AANEE SEDHBAASES Telsl Qlol, R Ao thE AR Brlo] glolA Bk B Al
A% wadsin o] e Ao Wi,

F20{ FRP 35 w75 A4 g9y dAR, d22asE 7)F, WA

ABSTRACT >> In the current research, an algorithm of performance-based seismic retrofit design of reinforced concrete columns
using FRP jacket has been proposed. For exact prediction of the nonlinear flexural analysis of FRP composite RC members,
multiaxial constitutive laws of concrete and composite materials have been presented. For seismic retrofit design, an algorithm of
direct displacement-based design method (DDM) proposed by Chopra and Goel (2001) has been newly applied to determine the
design thickness of FRP jacket in seismic retrofit of reinforced concrete columns. To compare with the displacement coefficient
method (DCM), the DDM gives an accurate prediction of the target displacement in highly nonlinear region, since the DCM uses
the elastic stiffhess before reaching the yield load as the effective stiffness but the DDM uses the secant stiffness.

Key words retrofit by FRP Jacket, direct displacement-based design, reinforced concrete column, seismic design
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Total displacement 127 mm
Duectility factor 60

Yield shear force 4350 kN




HEHPA7(BHEA Mol 2fst B

2aeE

7159 FRP YIS UFILSHAIM TH

113

A ok TR
Wrgakck
A A7) AL
7Rsata, FAlol MAY AFol 2
e

s Fhol iAo His deAolA e A 2t

g AgH Zh ol WelASHel 35 o)Ho fuTHY
AT AESR B, A Wel/l AAL a4 A
5 o35 ER SRATUBAASLE T23ln go] B
¥I9lol] w2 A7 Bt QoI e cAHle] Ao
A meh e oA Tefstn o7 Eel Aow
w7hel}

uMel 2

ﬁ%"olﬂi(KRFQO%-

o]

= ©
206-D00022), Tl Eo] ©] =it 2007‘55 T FHE21(BK21)
Abdell oJato] A= A

En 28

A5 33 FARAE 123 FRP-74 2B ¢
7% dEnd, 239 3] =34, All6H 43, 2004,
pp. 501-509.

2. 2T, 3 FAUAE nofR FRP 23AR]E9) wjidgR
4 gigtERsHs] =52 AR4d 4A3%, 2004, pp. 789-796.

3. Applied Technology Council (ATC), Seismic Evaluation and
Retrot of Concrete Building, Report ATC-40, Redwood
City, California, 1996.

4. Calvi,
Design of Multi- Degree-of-Freedom Bridge Structures, Earth-

'm

GM.,, Kingsley, GR., Displacement-based Seismic

quake Engineering and Structural Dynamics, Vol. 24, 1995,
pp. 1247-1266.

5. Cho, C.G. et al., “Analysis Model of Concrete- Filled Fiber-
Reinforced Polymer Tubes Based on the Multi-Axial Con-

7.

10.

1.

12.

13.

. Cho,

. Fajfar, P,

. Kowalsky, M.J.,

. Mander, J.B., Priestley, M.J.N, and Park, R,

stitutive Laws,” Journal of Structural Engineering, ASCE,
Vol. 131, No. 9, 2005, pp. 1426-1433.

C.G. et al, “Flexural Model for FRP Concrete
Structural Members using Three-Dimensional Constitutive
Law of Concrete,” Engineering Structures, in press, 2007.
Chopra. A.K. and Goel, R K., “Direct Displacement- Based
Design: Use of Inelastic Design Spectra versus Elastic
Design Spectra,” Earthquake Spectra, Vol. 17, No. 1, 2001,
pp. 47-64.

“Capacity Spectrum Method based on Inelastic
Demand Spectra,” Earthquake Engineering and Structural
Dynamics, Vol. 28, 1999, pp. 979-993.

. Federal Emergency Management Agency (FEMA), NEHRP

Guidelines for the Seismic Rehabilitation of Buildings,
Report FEMA 273 (Guidelines) and Report 274 (Commentary),
Washington, D.C., 1997.

Federal Emergency Management Agency (FEMA), Standard
and Commentary for the Seismic Rehabilitation of Buildings,
Report FEMA 356, Washington, D.C., 2000.

Freeman, S.A., “Development and use of capacity spectrum
method,” Paper No. 269. The 6th US National Conference
on Earthquake Engineering, EERI, Seattle, Washington,
1998.

Freeman, S.A., Nicoletti, J.P. and Tyrell, J.V., “Evaluations
of Existing Buildings for Seismic Risk, A case study of
Puget Sound Naval Shipyard,” Proceedings of the Ist U.S.
National Conf. on Farthquake Engineering, Bremerton, Washington,
1975, pp. 113-1220.

Hsieh, S.S., Ting, E.C. and Chen, W.F., “An elastic-
fracture model for concrete,” ASCE Proc. 3d Eng. Mech.
Div. Spec. Conf., 1979, pp. 437-440.

Priestley, M.JN. and MacRae, G.A,,
“Displacement-based Seismic Design of RC Bridge Columns
in Seismic Regions,” Earthquake Engineering and Structural
Dynamics, Vol. 24, 1995, pp. 1623-1643.

“Theoretical

E2)

stress-strain model for confined concrete,” J. Structural

Engineering, ASCE, 114(8), 1988.

. Newmark, N.M. and Hall, WJ., Earthquake Spectra and

Design, EERlI Monograph Series, Earthquake Engineering
Research Institute, Oakland, California

. Priestley, M.J.N,, Seible, F. and Calvi, G.M., Seismic Design

and Retrofit of Bridges, John Wiley & Sons, New York,
1996.

. Saenz, L.P., Discussion of equation for the stress- strain

curve of concrete by Desayi and Krishman, Journal of
ACI, 61(9), 1964.



