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Fracture Toughness of Glass Fiber Reinforced Laminated Timbers'

Keon-ho Kim? - Soon-II Hong>'
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el BRI 2 4de 76l f1ste] Compact tension (CT)E AlEE AAISHAT HAA = 2=
Selgel AEY SRlUASEIAYS Agsidon], RAAEAE FAMcl BAAE A AZesich
ASTM DSOS S1fsief CTY AR ALSISIEL ABRe) dolic ZRARLS 125k spgsiston, 2lgiae
2] Zofl BEEZH(12 mm, 16 mm, 20 mm)S AIL3tGc) A EF S| d473lEelAay B 20 gty QAstE
2 BASHA] gk A AR A 33% FrIskelen, A faAh EARSAE Jd 152% S8k olF4
ZH(Double Cantilever Beam)o| 2o 2|3t S-HEtA4= A EY (a4l Zetad R&ER9] H9- 1.08~
1380|900, 42 felig BAHEAE 138~ 1860190k ol 18 felie BEAel A feis
A9 Aol Aaste] mtujslEo g I3t HA9] FHAYS AAAFHT] Holh

ABSTRACT

The Compact Tension (CT) type test was performed in order to evaluate the fracture toughness performance of glass
fiber-reinforced laminated timber. Glass fiber textile and sheet Glass fiber reinforced plastic were used as
reinforcement. The reinforced laminated timber was formed by inserting and laminating the reinforcement between
laminated woods. Compact tension samples are produced under ASTM D5045. The sample length was determined by
taking account of the end distance of 7D, and bolt holes (12 mm, 16 mm, 20 mm) had been made at the end of artifi-
cial notches in advance. The fracture toughness load of sheet fiberglass reinforced plastic reinforced laminated timber
was increased 33 % in comparison to unreinforced laminated timber while the glass fiber textile reinforced laminated
timber was increased 152 %. According to Double Cantilever Beam theory, the stress intensity factor was 1.08~1.38
for sheet glass fiber reinforced plastic reinforced laminated timber and 1.38~1.86 for glass fiber textile reinforced
laminated timber, respectively. That was because, for the glass fiber textile reinforced laminated timber, the fiber array
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direction of glass fiber and laminated wood orthogonal to each other suppressed the split propagation in the wood.
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Table 1. Designation of CT specimens on types

EXA

A9l shely 4

Diameter of hole (D)

Length of ligament (L)

Type Reinforcement (mm) (mm) Total length
CO12 12

COl16 Non-reinforced 16

C020 20

GS12 12

GS16 Sheet GFRP 16 116 L + 7D
GS20 20

GT12 12

GT16 Textile Glass fiber 16

GT20 20

Fig. 1. Configuration of test specimens for the test-
ing of compact-tension.
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Fig. 3. Schematic diagram of DCB tests.
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Fig. 4. Typical types of load-CTOD curves on types of laminated timber (a-CO type, b-GS type, c-GT type).
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Table 2. Mechanical properties of Larix kaempferi Carr.
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Table 3. Factors of fracture toughness on types

Ex Ey Ez Gyy Diameter of hole . "
(GPa) (GPa) (GPa) ™ (GPa) Type o Ko Kinax
Larix kaempferi Carr. 12.6 075 121 054 0.63 co 1.00 1.00
GS 12.00 1.12 1.13
GT 1.49 2.36
CO 1.00 1.00
Tengjp, failyre ofer GS 16.00 1.38 1.33
GT 1.38 2.29
CO 1.00 1.00
N— Tos
Crack propagation in GS 2000 108 110
parallel to grain GT 1.86 2.52

Fig. 5. Failure mode of glass fiber textile.
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