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Strengthening Effects of RC Column using Fiber Reinforced Polymer

Hyun-Ho Lee,”” Jin-Ho Kim,” and Kwamg-Geun Rho’
"Dept. of Architecture and Fire Service Administration, Dongyang Univ., Yeongju 750-711, Korea
YKorea Railroad Research Institute, Uiwang 437-757, Korea
3>Heesang Reinforce, Seoul 135-884, Korea

ABSTRACT In order to develop an effecive seismic strengthening metghod for existing concrete structure, structural tests of ara-
mid FRP reinforced RC columns are performed. The test variables were strengthening methods of aramid sheet and strip. The test
results were evaluated by comparing strength and energy dissipation capacities of non-reinforced and reinforced specimens. The
test result comparison showed that aramid sheet reinforcement on RC column was evaluated as the most efficient way to increase

strength and energy dissipation capacity.
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Fig. 1 Aramid FRP
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Table 1 Materials properties of aramid FRP

Thk. Width Tensile Elastic
Type (mm) (mm) stri ength modulus
(N/mm?”) | (N/mm?”)
Strip )
SK-AP 1014 1.40 40 1,400 | 6.00x10
Sheet SK-A280 .
280 g/m’ 0.194 200 2,100 | 12x10
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Table 2 Specimen list

Name Strengthening method Detail
RC Not used
. _—
STFSHE Aramid strip + sheet

end strengthening

Aramid sheet full

SHA .
strengthening

Aramid strip + sheet

STESHA full strengthening
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@300°]th, AFEE 3T EL] % = 24MPa, A
o] FHZFE+ 400 MPao|t}. A% 6}%—011 gk A3
A%5& Bkl 918kl H3FE(double curvature) 5]
THE =S Fig. 29 7ol 4FAAE Agsairt. 2
I =R = ﬂfﬂ TEEHRE PSR VlE
A 10%0 AF3HE °F 100kNQ| 3H5S 7]% Aol
A7 skl ZHI%WOD% Helolge s gete FHF
249 Ro|ZFL Fig. 33} o] A L35t

of -111

Al
=

3.4

o
o

31XE A 2o

o] Ao # ’?;1 ZAYES YFAEE 263 MPa=
Al =, HH AA7F A3 o]Fojzl A= 537}5191

om, %*éﬁ]-’?—b 18.8 GPaZ AHYEH AT} 7% A
D19¢] E 7w = 431 MPa, W&EZ D139 &=
474 MPa® AN HUtt D10 A9 AR} E, eAdASF
= 640 MPa, 194 MPa® H7}E 1o, D19 H9 2



Fig. 4 Final failure of RC

Fig. 5 Load-displacement curve of RC
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Fig. 6 Final failure of STFSHE

Fig. 7 Load-displacement curve of STFSHE
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Fig. 8 Final failure of STFSHA

Fig. 9 Load-displacement curve of STFSHA
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Fig. 10 Final failure of SHA

Fig. 11 Load-displacement curve of SHA

Table 3 Test results

Yield Yield Max. Max.

clldii):ftlil(l)i Name | strength | disp. | strength | disp.
(kN) (mm) (kN) (mm)

RC 3323 21.00 443.1 40.20

. STFSHE | 380.1 22.92 506.8 50.04

STFSHA | 4370 | 2676 | 582.6 | 66.72
SHA | 4220 | 2643 | 562.6 | 60.54
RC 3854 | 16.05 | 513.8 | 35.19
STFSHE | 469.1 | 1731 | 6254 | 39.66
STFSHA | 4673 | 17.55 | 623.1 | 48.96
SHA | 4673 | 1872 | 623.1 | 49.95 Fig. 12 Strength comparison
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Fig. 13 Stiffness comparison

Fig. 14 Stiffness degradation comparison
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Fig. 15 Energy dissipation area comparison
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tané = N(L/D)*+1-L/D

B = (1+cot’$)S(p,0,)/(vay)
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Table 4 Shear strength estimation

AlJ Equation
Bonding

1
Test | Shear |& splitting Selected | reg
Name shear .
(kN) | strength | shear calculation
Qsu (kN) | strength strength
Qsuo (kN)

Qsub (kN)
RC | 5138 | 5547 | 8876 | 5547 | 093
STFSHE| 6254 | 558.5 | 8366 | 5585 1.12
STFSHA| 623.1 | 592.5 | 8924 | 5925 1.05
SHA |623.1] 5925 | 8924 | 5925 1.05
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