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Performance of Structural Glulam Manufactured with
Fire Retardants Treated Lumbers'
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ABSTRACT

Consumer demand for wood use has diversified recently. Laminated wood has been used for large-scale buildings
and public buildings, not only the durability but also the demand for fire safety has increased. In this study. it was
performed for the purpose of developing a standard and flame-retardant treatment technology suitable for structural
laminated wood, which was prepared in domestic larch. In this study, by using the domestic larch and Korean pine
lumber which treated with flame-retardants, to manufacture the glulam, the effect of strength properties were
investigated. In the case of fire retardant treated larch Glulam was satisfactory conditions of the strength of structural
laminated wood, but had to be improved, such as the occurrence of delamination and decrease strength by the flame
retardant treatment. Development of application-type flame retardant treatment technology or injection-type flame re-
tardant treatment after production of laminated lumber were required.
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Fig. 1. The process of fire retardants treated Glulam.

Table 1. Strength grades and number of Larch lumber
for Glulam

3 YA B 5B

Table 2. Strength grades and number of Korean pine
lumber for Glulam

Grade  MOE (G R I e

1 14 < E 1 36 1 12 £ E 4 0
2 12 < E< 14 15 10 2 10 < E< 12 31 18
3 11 < EC 12 28 4 3 9 < EC 10 18 21
4 10 = EC 11 13 0 4 8§ < EC 9 4 8
5 E< 10 6 0 5 E< 8 3 3

2 1 1, 2 2

3 1 3 3

1 1, 2

Untreated Larch Treated Larch

Fig. 2. Laminar layout by strength grades of Glulam.
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Table 3. Bending strength of fire retardants treated Glulam

Korean pine Larch
Properties
Untreated Treated Untreated Treated
MOR (N/mm?) 46.93 49.47 63.25 58.33
MOE (N/mm?) 13,380 15,883 19,323 19,672

Fig. 3. Failure shape of the glulam after bending test
(Korean pine).
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Fig. 4. Failure shape of the glulam after bending test
(Larch).
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Table 4. Test results of block shear and durability of bonded layer

Korean pine Glulam

Larch Glulam

Parameters
Untreated Treated Untreated Treated

Shear bond strength (N/mm?) 9.5 7.4 12.5 7.2

Wood failure (%) 93 70 91 80

Delamination ratio of Cold water 0 10 0 0.7

bonded layer (%) Boiling water 0 122 0.1 0.2
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