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Adhesive Performance and Fracture Toughness Evaluation of
FRP-Reinforced Laminated Plate'

Hong-Ju Jung® * Soon-II Hongz’Jr

2 o

28 JAPRl 71EY &36liNT FHE WASH] $1siA FRP (Fiber Reinforced Plastic) 744 332 A&k}
aiu}. 27, WA £50 Wl & 1) 0] FRP BAAEES ARoldon, W A8 B KSF 30203
KSF 21600] o3t 2le] A3 7} ASTM D5045-990] 4 A|eFsF Compact Tension (CT)& 3] Q1 01“ AlFS AASHATH
A5 A8 23} GFRP textile, GFRP sheet, GFRP Textile-Sheet E}]2] FRP H 7} &S %] 9 UYL= x4tz
AlRoflA HE KS 7|91 BHe]& 5% o|okE vhEshlth. 12yt Aramid BF) 9] AlFH-S A& 4.8%E 7|
SO U kel R 0% FA7|ES WS Ratglch Sl AR AT Bk mAAE A7 o
ZFAFHEC A div] 2R AZBE 23%2 $Ho 2 A FRP E71AEwe] YFo| 2~4u] Z7181ch 21504
L= GFRP Textile-Sheet E}¢19] A|@ o] sl HyLaFo] Feldf vid= Ao S-S AAsHHA dxt iy
ST b7} 61% F715l0] T31% 713 2 oo A0 SHalsiglek FRP 2343t vl dovels
ARGEE ROl Y M=l 4Rl vlsl oF 12% W2 Wigo] Sk

UN'

ABSTRACT

In order to replace existing slit type steel plate on the wooden structure joint, the FRP-reinforced laminated plates
were produced. Four types of FRP-reinforced laminated plates were produced according to the type of reinforcement
and adhesive, and before applying to the joint, the adhesion performance test according to KSF 3021 and KSF 2160
and the Compact Tension (CT) type fracture toughness test specified in ASTM D5045-99 were carried out. As a result
of adhesion performance test, all GFRP textile, GFRP sheet, and GFRP Textile-Sheet type FRP-reinforced laminated
plates satisfied the requirement of soaking delamination percentage with smaller than 5% based on KS standard.
However, aramid type specimen satisfied the standard as the soaking delamination percentage of 4.8% but it did not
satisfied the standard as the water proof soaking delamination percentage of 70%. As a result of fracture toughness
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test, the volume ratio of reinforcement to timber became 23% so that the strength of FRP-reinforced laminated plates

increased by two to four times in comparison to the control specimen. It was confirmed that the GFRP Textile-Sheet
type specimen was most resistant to the fracture most since the ratio of stress intensity factor compared with that of

the control increased to 61% owing to the parallel arrangement of glass fiber to the load. As a result of tensile shear

strength test using FRP-reinforced laminated plates and nonmetal dowels, it is about 12% lower than metal connectors.

Keywords : adhesive, veneer, fiber reinforced plastic, soaking delamination, fracture toughness, joints
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GFRP Sheet (a)

Fig. 1. Materials of reinforcement.
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GFRP Sheet

Adhesive : MPU500
Volume ratio: 23% Typel Type2
Aramid Type3 Type4

Adhesive : Polyurethane
Volume ratio : 23%

GFRP Textile
Adhesive : Resorcinol
Volume ratio : 23%

GFRP Textile Sheet

Adhesive : MPU500
Volume ratio : 23%

Fig. 2. FRP-reinforced laminated plates in accordance
with combination of the veneer and the reinforcement.
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__End distance 70

Fig. 3. Configuration of compact-tension test specimens.
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Table 1. Resistance to water soaking and boiling water soaking delamination

Type Water soaking delamination (%) Boiling water soaking delamination (%)
Control 0 0
Typel (GFRP Sheet) 2.5 34
Type2 (GFRP Textile) 0 0
Type3 (Aramid) 4.8 70
Type4 (GFRP Textile Sheet) 0 0

ol

0,

Fig. 5. Test of FRP-reinforced laminated plate joint with wood pin (Eucalyptus marginata) and GFRP rod in

parallel to the grain loading.
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Table 2. Results of fracture toughness test

5 9 wegBst

Type Initial stiffness Ave. Poa Poax ratio Coefﬁ.cic?nt of Ko "

(N/mm) (Type / control) variation (MPa - m'™)
Control 4354 2262.8 (391)* 1.0 0.173 3.64
Typel (GFRP Sheet) 1822.0 6486.7 (700)* 2.9 0.108 4.86
Type2 (GFRP Textile) 1172.8 5268.3 (525)* 2.3 0.100 423
Type3 (Aramid) 937.5 5283.8 (663)* 23 0.125 4.18
Type4 (GFRP Textile Sheet) 1455.8 8443.5 (740)* 3.7 0.088 5.86

( )* standard deviation
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Fig. 6. Failure mode of FRP-reinfroced laminated plates.
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