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An Experimental Study for Bond Stress between DFRCC and
Carbon FRP Plank Used as a Permanent Formwork

ABSTRACT

Recently FRP of carbon fibers is utilized as a repairing and reinforcing material for concrete structures. In this study, the bond
performance between CFRP planks and ductile fiber reinforced cementitious composites was evaluated in order to develop a new
system of concrete bridge deck to take advantage of the FRP planks of carbon fiber using as a permanent formwork. In order to
strengthen the bonding between the FRP and cast-in-place concrete, an epoxy resin circulated in the market generally was fitted with
a silica sand. The bond stress of ordinary concrete appeared in 2.11~5.43MPa and the bond stress of ductile fiber reinforced
cementitious composites DC1 (RF4000) and DC2 (PP) respectively were 3.91~5.60MPa, 2.92~5.21MPa and the average bond stress
of DC3 (RF4000+RSC15) and DC4 (PP+RSC15) were 4.80~5.58MPa, 5.57~5.89MPa.
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Fig. 1. Shape of Fiber
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Table 1. Fiber Material Property
Fiber Type Color Weight Length (mm) | Diameter (um ) | Tensile strength (MPa) | Elastic modulus (GPa)
RF4000 PVA yellow 1.3 30 600 900 28
RSCI15 PVA white 1.3 8 40 1,300 37
RECS100L PVA white 1.3 12 100 1,100 25
RFS400 PVA white 1.3 18 200 1,000 29
KLON1000 PVA white 1.26 8 15 890 14.7
PP-macro PP white 0.91 48 0.5~1.0 450 5.6
Table 2. Concrete Mix Design | o0
Concrete|  Fiber type Mix proportion(Kg/ms3) : [ [ i ;-%h%é? 4 =
W | Cc| S| G |[sp| fiber ledl o o %
DF1 NC 178.5|478.2|695.2|960.0 | 4.8 1000
DF2 RF4000 178.5478.2|695.21960.0| 7.2| 2.6 Fig. 2. Shape and Dimensions of Test Specimen(mm)
DF3 RSCI15 178.51478.21695.21960.0| 7.2| 2.6
DF4 RSCI15 178.5]1478.2(1695.21960.0| 9.6 | 2.6
DF5 PP 178.51478.2(1695.21960.0| 7.2| 1.84
DF6 |RSCI15+RF4000|178.5[478.21695.2|960.0|9.6|1.3+1.3
DF7 RSCI5+PP | 178.5]|478.2|695.2|960.0| 9.6 | 1.3+0.9
DF8 RECSI00L |178.5(478.2|1695.2|1960.0(9.6| 2.6
DF9 RFS400 178.5]478.21695.21960.0| 9.6| 2.6
DF10 KLONI1000 |178.5[478.2|695.21960.0(12.0f 2.6

Table 3. Compressive and Tensile Strength(MPa)

NC | DC1 | DC2 | DC3 | DC4
Compressive strength | 44.44 | 34.69 | 29.45 | 35.33 | 32.73
Tensile strength 2.03 | 326 | 242 | 3.05 | 3.02
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Fig. 3. Preparation of Test Specimen
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Table 4. Material Property of CFRP

Thickness | Tensile strength | Elastic modulus
FRPDTYPe | ) (MPa) (GPa)
CFRP | Carbon 2.4 3000 165.0

Table 5. Classification of Test Specimen

Specimen Concrete FRP No. Sand
Cl1 NC CFRP 2 4~7mm
Cl2 NC CFRP 2 2~4mm
Cl13 DCI CFRP 2 4~7mm
Cl4 DC2 CFRP 2 4~7mm
CI15 DC3 CFRP 2 4~7mm
Cl6 DC4 CFRP 2 4~7mm

Table 6. Mechanical Property of Epoxy

Tensile  |Elogation at (;ZE]Z:::V; Gel Time |Shear strength
strength (MPa)| break (%) | (MPa)gt (min) |  (MPa)
77.9 4.8 84.0 65 18.3

Fig. 4. Test Setup
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Fig. 6. Failure Shape of C11,C12,C13,C14,C15and C16
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