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Longitudinal Bonding Strength Performance Evaluation of Larch Lumber'
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ABSTRACT

In order to use glued built up timber beam as a structural member for post and beam construction, it must be possi-
ble to manufacture long-span lumber. In this study, the researchers conducted a performance evaluation for longitudinal
bonding of lumber (cross-section 89 x 120 mm) made from larch. The specimens were prepared in six different forms
using the longitudinal bonding method. The bonding strength of these specimens was tested through tensile strength
tests and bending strength tests. The tensile strength test result of the longitudinally bonded parts was better than that
of the double lap specimens. And, the tensile strength value of the scarf specimen was better than that of the hooked
scarf specimen. The tensile strength of the GFRP (Glass Fiber Reinforced Plastic) rod insertion bonding specimen was
3.6 MPa, which was the highest. As for the bending strength test result of the longitudinally bonded part, the average
MOR (modulus of rupture) of the specimen where a GFRP rod was inserted and bonded measured 29 MPa, while
the specimens of other bonded parts showed a MOR no more than 11 MPa. Toughness destruction was observed in
specimens where a GFRP rod was insertion-bonded. The rest of the specimens showed brittle destruction. The average
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MOR strength of the Rod+ Lap specimen was 30.5 MPa, which was the highest among all longitudinally bonded
specimens. The bending strength of the Rod+ Lap specimens showed an effective strength that was 66% of that of
the control group which were not longitudinally bonded.

Keywords : bending test, glass fiber reinforced plastic rod, hooked scarf joint, lap joint, longitudinal bonding,
tensile test, lumber
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Fig. 3. Photograph of CNC-processed specimens and shape of tensile strength specimen.

Fig. 4. Photograph of tensile strength test.
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evaluation test

Table 1. The results of tensile strength performance

Specimen Prax Ave. Strength Ave. cov
(kN) (MPa) (%)

Rod 22.8 43 239
Rod + Lap 325 6.1 18.6
Lab 17.2 3.2 19.4
Double lap 12.6 24 17.5
Scarf 37.8 7.1 28.5
Hooked scarf 29.1 54 30.8
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Table 2. The results of bending strength performance evaluation test

Specimens P Ave. MOR Ave. COV Stiffness Ave. COV
P (kM) (MPa) (%) (N/mm) (%)
CON 20.2 50 7.4 544 8.8
Rod 10.3 25 10.7 581 14.6
Rod + Lap 13.3 33 11.2 600 7.7
Scarf 4.1 10 53.8 774 1.9
Hooked Scarf 42 10 74 550 34.8
Lab 4.4 11 20 467 59.2
Double Lab 4.1 10 11.7 481 14.6
*COV: coefficient of variation
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