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Performance Evaluation of Bending Strength of Curved Composite
Glulams Made of Korean White Pine'

Yo-Jin Song’ + Hong-Ju Jung® * In-Hwan Lee” * Soon-Il Hongz’Jr
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ABSTRACT

In this study, to improve bending strength performance of Korean white pine, we made the curved composite glulam
that was reinforced with glass fiber materials and larch lamina. Five types of Korean white pine curved glulams were
made depending on whether they had been reinforced or not and how they had been reinforced. Type-A, reference
specimen, was produced only with Korean white pine lamina, and Type-B was with larch lamina in the same thickness.
Type-C was made by inserting a glass fiber cloth of textile shape between the each layer. Type-D was reinforced with
two glass fiber cloths, which were placed inside and outside of the outermost lamina. Type-E was reinforced with
GFRP sheet in the same way as Type-D.
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As a result of this bending strength test, the modulus of rupture (MOR) of Type-B, Type-C and Type-E were in-

creased by 29%, 6%, and 48% in comparison with Type-A. However, MOR of Type-D was decreased by 2% in com-
parison with Type-A. In the failure modes, Type-A, Type-B and Type-C were totally fractured at the maximum load.

However, load values of Type-D and Type-E decreased slowly because of reinforcement of fracture suppression, and

the GFRP sheet (Type-E) had better reinforcing effect on compressive stress and tensile stress than the glass fiber cloth

(Type-D).

Keywords : korean white pine, curved composite glulam, glass fiber cloth, glass fiber reinforced plastic, bending

strength, neutral axis
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Fig. 1. The shape of glass fiber cloth (left) and GFRP sheet (right).
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Fig. 2. Combination of laminas and location of reinforcements.
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Table 1. The results of bending strength of curved composite glulam

Specimens  No. MOE (MPa) Ave. MOE (MPa) MOR (MPa) Ave. MOR (MPa)
Type-A ! 10300 11700 (1.00)* 8.8 65.3 (1.00)**
C-. . . .

P 2 12800 71.8
Type-B ! 13200 16100 (1.38)* 810 84.1 (1.20)%*
C- . . .
P 2 17000 87.2
Type-C ! 14800 14400 (123)* 7 69.5 (1.06)+*
- . . .
P 2 13900 648
| 20000 612
Type-D 22000 (1.88)* 643 (0.98)%*
2 24000 67.5
1 20500 954
Type-E 20400 (1.74)* 96.6 (1.48)%
2 20200 977

* Ratio based on the Modulus of elasticity of Type-A, ** Ratio based on the Modulus of rupture of Type-A
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Fig. 3. Typical load-deformation curves of the
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Fig. 4. The neutral axis shift of curved composite glulams.
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