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Abstract The demand for maintenance in Korea infrastructure facilities constructed since the 1970s has
increased significantly compared to the demand for new construction. Moreover, after the Gyeongju and
Pohang earthquakes, seismic performance evaluation, repair, and retrofitting projects have been carried
out. Therefore, in this study, a specimen was designed following the L-type GFRP Plate Externally
Bonded Retrofit method, one among other retrofit methods. The L-type GFRP Plate was bonded to the
specimen by epoxy and a washered steel nail. A four-point bending test was performed to confirm the
strengthening effect of the Externally Bonded Retrofit method using an L-type GFRP Plate. The
strengthening effect of the L-type GFRP plate was proven experimentally, and the behavior of the beam
designed following the L-type GFRP Plate Externally Bonded Retrofit method was evaluated according to
Korea's "Design Manual & Specification for Strengthening of RC Structures by Advanced Composites
System". Furthermore, the effectiveness of the bonding method, a combination of epoxy and washered
steel nail, was also checked. The results showed that the design, according to the guidelines mentioned
above, predicted the strength of the member well, but the failure mode did not satisfy the design assumption

because of unexpected damage to the GFRP plate due to the fixing method, washered steel nail.
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Fig. 2. Specimen GFRP Retrofit Detail

Table 1. Material Property

Material Property Value
Specified Compressive strength
21
Jo, (MP2)
Concrete
Young's Modulus 4854
E, 0P 285
Yield strength 400
fy (MPa)
Rebar Young's Modulus
D13 E, (MPa) 200,000
Nominal section area
A, () 126.7
Thickness 14
(mm)
Young's Modulus 25.060
GERP By MP2) '
Plate Tensile strength 01
Jfrp (MP2)
ultimate strain
0.0168
Efrpu
Table 2. GFRP Plate Tensile test Result
N Tensile strength ultimate strain
ame
Jtrp (MP2) €frpu
#1 422.15 0.0197
#2 416.61 0.0190
#3 424.68 0.0133
# 4 420.44 0.0188
#5 421.45 0.0134
Average 421.07 0.0168
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Fig. 3. L-type GFRP Pate Install Detail (RBB and RBS)

Table 3. Mix Proportion of Concrete

Name Quantity (kg/m®)
Cement 330
Water 167
fine aggregate 926
Coarse aggregate 947
Admixture 2.97
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Fig. 6. Failure Mode of Specimens
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