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Characteristics of Kevlar-Glass fiber reinforced plastic for Concrete
Structure by the Braidtrusion process
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Abstract

This paper describes the need for a ductile Fiber Reinforced Plastic(FRP) reinforcement for Concrete
Structures. Using the material hybrid and geometric hybrid, it is demonstrated that the pseudo-ductility
Characteristic can be generated in FRP rebar. Ductile hybrid FRP bars were successfully fabricated at
@3mm and @10mm nominal diameters using the braidtrusion process. Tensile and bending specimens
from these bars were tested and compared with behavior of stress-strain of steel bar and GFRP rebar
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Fig.1 Schematic of the Braidtrusion Process

GFRPEIvLY] AR L @3mm, P10mm o #34
$E gustoz AFE

ul(rebar) FAA o Hdd2H F2¢ o
A ﬁﬁ}?ﬂl L AsA, ol¥A, ANAAE 180

1:125:1:39 ¥&2 E3dsd 4771 &

8} @%‘5{1—‘7— TEE AegF A=E BT 4OCm7é
ol A¥ Iyouy, Y TEx 100THA
oF HEZ A3 120CTAA A48T & AEFH
sttt

dadd Ad9e s E dute Aol dH-
and lay up)d o2 A #3319k 71 A (matrix) A &
= A28y A FA(epoxy)E AHE3IY, dd
A7E M A EA FR FHALAFE T2 F
AAz & 2ul AFZE FH FRH8A AL
A 24X FAANZ F 2F g v AF
4 F¥(mold)e &% AFIE A E(silicon)TH
steel barg o]&3ld AF FHon AL

Fig 2ol =215t 0.

Fig.2 Photograph of FRP Rebar mold
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Fig.3 Photographs of ¢ 3mm tensile
specimen
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Fig.4 Configuration of tensile specimen
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Fig.6 Photographs of specimens before and
after of combustion

Table.l Fiber volume fraction of specimens

specimens | 910mm | @3mm | @3mm
GFRP GFRP CFRP
fiber volume
. 68.96% | 80.60% | 40.33%
fraction
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0=bending stress P=load (kg/mm?)
L=lengh of span
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Pe=(prup) +Pr (1-vy)

ps=fiber density

vs=fiber volume fraction
P .= matrix density
p.=composite density

Fig.7 Photographs of bending specimens by
the braidtrusion process

Fig.8 Photographs of bending specimens by
the hand-layup
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Fig.9 Configuration of bending specimen
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Fig.10 Result of tensile test of steel bar
and ¢ 3mm GFRP Rebar
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Fig.11 Result of tensile test of ¢ 3mm
CEFRP Rebar
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Fig.12 Result of bending test of ¢ 10mm Rebar
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Fig.13 Result of bending test of ¢ 10mm Rebar
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Fig.14 Result of bending test of ¢ 10mm Steel bar
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Fig.15 Specific Strength of steel, GFRP and CFRP
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