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Bonding Performance of Glulam Reinforced with Glass
Fiber-Reinforced Plastics™
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ABSTRACT

This study was carried out to investigate whether adhesive used in manufacturing glulam can
be used to bond wood and GFRP, when considering working process and economical efficiency.
The six different glulams were manufactured, changing the adhesives and the mixing ratios of the
adhesives, and investigated by the block shear test and the delamination of the water soaking or
boiling water soaking. The three glulams were manufactured, using the resocinol resin based

* 1 g4 20099 49 24, AE 2009d 69 129

* 2 7o) eta *PB‘@J%F‘WHEL o) akE8ta} . Department of Wood Science & Engineering, College of Forest & Envi-
ronmental Sciences, Kangwon National University, Chunchon 200-701, Korea

* 3 (F)A14 24, Shinsung basic materials 149-5 Yongwol-ri, Samjuk-myeon, Anseong-si, Gyeonggi-do 456-883, Korea

T A A} (corresponding author) : &< (e-mail: hongsi@kangwon.ac.kr)

— 357 -



3
pE

ON

e} EaYe)
S AET - FTY

rLd

adhesive, the PVAc resin based adhesive and the epoxy resin adhesive, and the other three
glulams, using the adhesives mixing resocinol resin and PVAc resin. The block shear strength is
higher than 7.1 N/mm? in all types, which is standard of KS F3021. However, in the wood failure
the block shear strength was the highest as 659% in the PVAc. The delamination of glulams glued
with PVAc adhesive, which was 1.08% in water soaking and 416% in boiling water soaking, was
lower than 500% which is the standard of KS F 3021, and the adhesive strength is good. In glulams
glued with only resocinol resin adhesive, the wood layers were good as 126% in the water
soaking delamination and 0.00% in the boiling water soaking delamination. The GFRP layers were
not good as 21.85% in the water soaking delamination but were good as 145% in the boiling water
soaking delamination.

Keywords: GFRP, reinforced glulam, water soaking delamination, boiling water soaking de-
lamination
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Fig. 1. Schematic diagram of the glulam.
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Fig. 3. Shape of delamination test specimen.

Table 1. Results of block shear strength

Shear strength (N/mm?)

Specimens Wood failure (%)

Average Ratio of strength
Type A 108 152 51
Type B 43 061 0
Type C 93 138 40

KS F 3021 - 71 N/mm?

18 QA 75 mmz Aekajel ATale
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Table 3. Ratio of water soaking delamination

Delamination DSamination
Specimens after water a’ftter bSOO;Elg
soaking (%) wa er((;/o) g
GFRP to wood 11 34
PV Wood only 0 23
All layers 11 42
GFRP to wood 214 15
RE  Wood only 13 0
All layers 219 15
GFRP to wood 353 75
RO Wood only 43 04
All layers 367 76
GFRP to wood 281 22
R7  Wood only 18 16
All layers 287 27
GFRP to wood 159 37
R5  Wood only 54 76
All layers 177 62
GFRP to wood 395 295
EP  Wood only 841 238
All layers 676 375
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(Surface of wood)
Fig. 5. Scanning electron micrographs of PVAc-

based resins penetration.

(Surface of wood)
Fig. 6. Scanning electron micrographs of re-
socinol-based resins penetration.
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(Surface of wood)
Fig. 7. Scanning electron micrographs of ep-
oxy-based resins penetration.
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